Mathematics for Data and Financial Literacy
Honors (#1200388) 0z - ana ceyond teurensy

Course Standards

Identify and interpret parts of an equation or expression that represent a quantity in terms of a mathematical or real-world context, including viewing
one or more of its parts as a single entity.

MA.912.AR.1.1- Clarifications:

Clarification 1: Parts of an expression include factors, terms, constants, coefficients and variables.

Clarification 2: Within the Mathematics for Data and Financial Literacy course, problem types focus on money and business.
Rearrange equations or formulas to isolate a quantity of interest.

Clarifications:

MA.912.AR.1.2: Clarification 1: Instruction includes using formulas for temperature, perimeter, area and volume; using equations for linear (standard, slope-

intercept and point-slope forms) and quadratic (standard, factored and vertex forms) functions.

Clarification 2: Within the Mathematics for Data and Financial Literacy course, problem types focus on money and business.

Solve and graph mathematical and real-world problems that are modeled with linear functions. Interpret key features and determine constraints in
terms of the context.

Clarifications:

Clarification 1: Key features are limited to domain, range, intercepts and rate of change.

Clarification 2: Instruction includes the use of standard form, slope-intercept form and point-slope form.

MA.912.AR.2.5: I . } . . - . Lo . ;
Clarification 3: Instruction includes representing the domain, range and constraints with inequality notation, interval notation or set-builder
notation.

Clarification 4: Within the Algebra 1 course, notations for domain, range and constraints are limited to inequality and set-builder.
Clarification 5: Within the Mathematics for Data and Financial Literacy course, problem types focus on money and business.
Solve and graph mathematical and real-world problems that are modeled with quadratic functions. Interpret key features and determine constraints in
terms of the context.
Clarifications:
Clarification 1: Key features are limited to domain; range; intercepts; intervals where the function is increasing, decreasing, positive or negative;
end behavior; vertex; and symmetry.
MA.912.AR.3.8: Clarification 2: Instruction includes the use of standard form, factored form and vertex form.
Clarification 3: Instruction includes representing the domain, range and constraints with inequality notation, interval notation or set-builder
notation.
Clarification 4: Within the Algebra 1 course, notations for domain, range and constraints are limited to inequality and set-builder.
Solve and graph mathematical and real-world problems that are modeled with exponential functions. Interpret key features and determine constraints
in terms of the context.
Clarifications:
Clarification 1: Key features are limited to domain; range; intercepts; intervals where the function is increasing, decreasing, positive or negative;
constant percent rate of change; end behavior and asymptotes.

MA.912.AR.5.7: Clarification 2: Instruction includes representing the domain, range and constraints with inequality notation, interval notation or set-builder
notation.

Clarification 3: Instruction includes understanding that when the logarithm of the dependent variable is taken and graphed, the exponential

function will be transformed into a linear function.

Clarification 4: Within the Mathematics for Data and Financial Literacy course, problem types focus on money and business.

Solve and graph mathematical and real-world problems that are modeled with piecewise functions. Interpret key features and determine constraints in
terms of the context.

Clarifications:

MA.912.AR.9.10: Clarification 1: Key features are limited to domain, range, intercepts, asymptotes and end behavior.

Clarification 2: Instruction includes representing the domain, range and constraints with inequality notation, interval notation or set-builder
notation.

MA.912.AR.10.1: Given a mathematical or real-world context, write and solve problems involving arithmetic sequences.

MA.912.AR.10.2: Given a mathematical or real-world context, write and solve problems involving geometric sequences.

Interpret data distributions represented in various ways. State whether the data is numerical or categorical, whether it is univariate or bivariate and
interpret the different components and quantities in the display.

MA.912.DP.1.2: e
Clarifications:

Clarification 1: Within the Probability and Statistics course, instruction includes the use of spreadsheets and technology.
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MA.912.DP.2.4:

MA.912.DP.2.8:

MA.912.DP.2.9:

MA.912.DP.3.1:

MA.912.DP.3.2:

MA.912.DP.3.3:

MA.912.DP.3.4:

MA.912.DP.5.11:

MA.912.F.1.2:

MA.912.F.3.2:

MA.912.FL.1.1:

MA.912.FL.1.2:
MA.912.FL.1.3:

MA.912.FL.2.1:

MA.912.FL.2.2:

L ]
Fit a linear function to bivariate numerical data that suggests a linear association and interpret the slope and y-intercept of the model. Use the model
to solve real-world problems in terms of the context of the data.

Clarifications:

Clarification 1: Instruction includes fitting a linear function both informally and formally with the use of technology.

Clarification 2: Problems include making a prediction or extrapolation, inside and outside the range of the data, based on the equation of the line
of fit.

Fit a quadratic function to bivariate numerical data that suggests a quadratic association and interpret any intercepts or the vertex of the model. Use
the model to solve real-world problems in terms of the context of the data.

Clarifications:
Clarification 1: Problems include making a prediction or extrapolation, inside and outside the range of the data, based on the equation of the line
of fit.

Fit an exponential function to bivariate numerical data that suggests an exponential association. Use the model to solve real-world problems in terms of
the context of the data.

Clarifications:

Clarification 1: Instruction focuses on determining whether an exponential model is appropriate by taking the logarithm of the dependent variable
using spreadsheets and other technology.

Clarification 2: Instruction includes determining whether the transformed scatterplot has an appropriate line of best fit, and interpreting the y-
intercept and slope of the line of best fit.

Clarification 3: Problems include making a prediction or extrapolation, inside and outside the range of the data, based on the equation of the line
of fit.

Construct a two-way frequency table summarizing bivariate categorical data. Interpret joint and marginal frequencies and determine possible
associations in terms of a real-world context.

Given marginal and conditional relative frequencies, construct a two-way relative frequency table summarizing categorical bivariate data.

Clarifications:

Clarification 1: Construction includes cases where not all frequencies are given but enough are provided to be able to construct a two-way relative
frequency table.

Clarification 2: Instruction includes the use of a tree diagram when calculating relative frequencies to construct tables.

Given a two-way relative frequency table or segmented bar graph summarizing categorical bivariate data, interpret joint, marginal and conditional
relative frequencies in terms of a real-world context.

Clarifications:
Clarification 1: Instruction includes problems involving false positive and false negatives.

Given a relative frequency table, construct and interpret a segmented bar graph.

Evaluate reports based on data from diverse media, print and digital resources by interpreting graphs and tables; evaluating data-based arguments;
determining whether a valid sampling method was used; or interpreting provided statistics.

Clarifications:
Clarification 1: Instruction includes determining whether or not data displays could be misleading.

Given a function represented in function notation, evaluate the function for an input in its domain. For a real-world context, interpret the output.

Clarifications:
Clarification 1: Problems include simple functions in two-variables, such as f(x,y)=3x-2y.
Clarification 2: Within the Algebra 1 course, functions are limited to one-variable such as f(x)=3x.

Given a mathematical or real-world context, combine two or more functions, limited to linear, quadratic, exponential and polynomial, using arithmetic
operations. When appropriate, include domain restrictions for the new function.

Clarifications:
Clarification 1: Instruction includes representing domain restrictions with inequality notation, interval notation or set-builder notation.
Clarification 2: Within the Mathematics for Data and Financial Literacy course, problem types focus on money and business.

Extend previous knowledge of operations of fractions, percentages and decimals to solve real-world problems involving money and business.

Clarifications:

Clarification 1: Problems include discounts, markups, simple interest, tax, tips, fees, percent increase, percent decrease and percent error.

Extend previous knowledge of ratios and proportional relationships to solve real-world problems involving money and business.
Solve real-world problems involving weighted averages using spreadsheets and other technology.
Given assets and liabilities, calculate net worth using spreadsheets and other technology.

Clarifications:
Clarification 1: Instruction includes net worth for a business and for an individual.
Clarification 2: Instruction includes understanding the difference between a capital asset and a liquid asset.

Clarification 3: Instruction includes displaying net worth over time in a table or graph.

Solve real-world problems involving profits, costs and revenues using spreadsheets and other technology.

Clarifications:
Clarification 1: Instruction includes the connection to data.
Clarification 2: Instruction includes displaying profits and costs over time in a table or graph and using the graph to predict profits.

Clarification 3: Problems include maximizing profits, maximizing revenues and minimizing costs.

Explain how consumer price index (CPI), gross domestic product (GDP), stock indices, unemployment rate and trade deficit are calculated. Interpret
their value in terms of the context.
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MA.912.FL.2.3: .
Clarifications:
Clarification 1: Instruction includes the understanding that quantities are based on data and may include measurement error.
Given current exchange rates, convert between currencies. Solve real-world problems involving exchange rates.
Clarifications:
MA.912.FL.2.4: L L S . . . . .
Clarification 1: Instruction includes taking into account various fees, such as conversion fee, foreign transaction fee and dynamic concurrency
conversion fee.
Develop budgets that fit within various incomes using spreadsheets and other technology.
Clarifications:
MA.912.FL.2.5 Clarification 1: Instruction includes budgets for a business and for an individual.
Clarification 2: Instruction includes taking into account various cash management strategies, such as checking and savings accounts, and how
inflation may affect these strategies.
Given a real-world scenario, complete and calculate federal income tax using spreadsheets and other technology.
Clarifications:
MA.912.FL.2.6: Clarification 1: Instruction includes understanding the difference between standardized deductions and itemized deductions.
Clarification 2: Instruction includes the connection to piecewise linear functions with slopes relating to the marginal tax rates.
Compare simple, compound and continuously compounded interest over time.
MA.912.FL.3.1: Clarifications:
Clarification 1: Instruction includes taking into consideration the annual percentage rate (APR) when comparing simple and compound interest.
Solve real-world problems involving simple, compound and continuously compounded interest.
MA.912.FL.3.2: Clarifications:
Clarification 1: Within the Algebra 1 course, interest is limited to simple and compound.

MA.912.FL.3.3: Solve real-world problems involving present value and future value of money
Compare the advantages and disadvantages of using cash versus personal financing options.

Clarifications:

MA.912.FL.3.5: Clarification 1: Instruction includes advantages and disadvantages for a business and for an individual.
Clarification 2: Personal financing options include debit cards, credit cards, installment plans and loans.
Calculate the finance charges and total amount due on a bill using various forms of credit using estimation, spreadsheets and other technology.
Clarifications:

MA.912.FL.3.6: I - - .
Clarification 1: Instruction includes how annual percentage rate (APR) and periodic rate are calculated per month and the connection between
the two percentages.
Compare the advantages and disadvantages of different types of student loans by manipulating a variety of variables and calculating the total cost
using spreadsheets and other technology.
Clarifications:
Clarification 1: Instruction includes students researching the latest information on different student loan options.

MA.912.FL.3.7: Clarification 2: Instruction includes comparing subsidized (Stafford), unsubsidized, direct unsubsidized and PLUS loans.
Clarification 3: Instruction includes considering different repayment plans, including deferred payments and forbearance.
Clarification 4: Instruction includes how interest on student loans may affect one’s income taxes.
Calculate using spreadsheets and other technology the total cost of purchasing consumer durables over time given different monthly payments, down
payments, financing options and fees.

MA.912.FL.3.8:

Clarifications:
Clarification 1: Instruction includes how interest on loans may affect one’s income taxes.

Compare the advantages and disadvantages of different types of mortgage loans by manipulating a variety of variables and calculating fees and total
cost using spreadsheets and other technology.

Clarifications:

Clarification 1: Instruction includes understanding various considerations that qualify a buyer for a loan, such as Debt-to-Income ratio.
Clarification 2: Fees include discount prices, origination fee, maximum brokerage fee on a net or gross loan, documentary stamps and prorated
MA.912.FL.3.9: EXpenses.

Clarification 3: Instruction includes a cost comparison between a higher interest rate and fewer mortgage points versus a lower interest rate and
more mortgage points.

Clarification 4: Instruction includes a cost comparison between the length of the mortgage loan, such as 30-year versus 15-year. Clarification 5:
Instruction includes adjustable rate loans, tax implications and equity for mortgages.

Analyze credit scores qualitatively. Explain how short-term and long-term purchases, including deferred payments, may increase or decrease credit
scores. Explain how credit scores influence buying power.

Clarifications:

Clarification 1: Instruction includes how each of the following categories affects a credit score: past payment history, amount of debt, public
records information, length of credit history and the number of recent credit inquiries.

Clarification 2: Instruction includes how a credit score affects qualification and interest rate for a home mortgage.

MA.912.FL.3.10:

Given a real-world scenario, establish a plan to pay off debt.

Clarifications:
Clarification 1: Instruction includes the comparison of different plans to pay off the debt.
Clarification 2: Instruction includes pay off plans for a business and for an individual.

MA.912.FL.3.11:
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MA.912.FL.4.1:

MA.912.FL.4.2:

MA.912.FL.4.3:

MA.912.FL.4.4:

MA.912.FL.4.5:

MA.912.FL.4.6:

MA.912.NSO.1.1:

MA.912.NSO.1.2:

MA.912.NSO.1.6:

MA.912.NSO.1.7:

MA.K12.MTR.1.1:

MA.K12.MTR.2.1:

Calculate and compare various options, deductibles and fees for various types of insurance policies using spreadsheets and other technology.

Clarifications:
Clarification 1: Insurances include medical, car, homeowners, life and rental car.
Clarification 2: Instruction includes types of insurance for a business and for an individual.

Compare the advantages and disadvantages for adding on a one-time warranty to a purchase using spreadsheets and other technology.

Clarifications:
Clarification 1: Warranties include protection plans from stores, car warranty and home protection plans.
Clarification 2: Instruction includes types of warranties for a business and for an individual.

Clarification 3: Instruction includes taking into consideration the risk of utilizing or not utilizing a one-time warranty on one or multiple purchases.

Compare the advantages and disadvantages of various retirement savings plans using spreadsheets and other technology.

Clarifications:
Clarification 1: Instruction includes weighing options based on salary and retirement plans from different potential employers.
Clarification 2: Instruction includes understanding the need to build one’s own retirement plan when starting a business.

Collect, organize and interpret data to determine an effective retirement savings plan to meet personal financial goals using spreadsheets and other
technology.

Clarifications:
Clarification 1: Instruction includes students researching the latest information on different retirement options.
Clarification 2: Instruction includes the understanding of the relationship between salaries and retirement plans.

Clarification 3: Instruction includes retirement plans from the perspective of a business and of an individual.

Clarification 4: Instruction includes the comparison of different types of retirement plans, including IRAs, pensions and annuities.

Compare different ways that portfolios can be diversified in investments.

Clarifications:
Clarification 1: Instruction includes diversifying a portfolio with different types of stock and diversifying a portfolio by including both stocks and
bonds.

Simulate the purchase of a stock portfolio with a set amount of money, and evaluate its worth over time considering gains, losses and selling, taking
into account any associated fees.

Extend previous understanding of the Laws of Exponents to include rational exponents. Apply the Laws of Exponents to evaluate numerical
expressions and generate equivalent numerical expressions involving rational exponents.

Clarifications:
Clarification 1: Instruction includes the use of technology when appropriate.
Clarification 2: Refer to the K-12 Formulas (Appendix E) for the Laws of Exponents.

Clarification 3: Instruction includes converting between expressions involving rational exponents and expressions involving radicals.
Clarification 4:Within the Mathematics for Data and Financial Literacy course, it is not the expectation to generate equivalent numerical
expressions.

Generate equivalent algebraic expressions using the properties of exponents.
Given a numerical logarithmic expression, evaluate and generate equivalent numerical expressions using the properties of logarithms or exponents.

Clarifications:
Clarification 1: Within the Mathematics for Data and Financial Literacy Honors course, problem types focus on money and business.

Given an algebraic logarithmic expression, generate an equivalent algebraic expression using the properties of logarithms or exponents.

Clarifications:
Clarification 1: Within the Mathematics for Data and Financial Literacy Honors course, problem types focus on money and business.

Mathematicians who participate in effortful learning both individually and with others:
e Analyze the problem in a way that makes sense given the task.
e Ask questions that will help with solving the task.
e Build perseverance by modifying methods as needed while solving a challenging task.
e Stay engaged and maintain a positive mindset when working to solve tasks.
e Help and support each other when attempting a new method or approach.

Clarifications:
Teachers who encourage students to participate actively in effortful learning both individually and with others:
e Cultivate a community of growth mindset learners.
e Foster perseverance in students by choosing tasks that are challenging.
e Develop students’ ability to analyze and problem solve.
e Recognize students’ effort when solving challenging problems.

Demonstrate understanding by representing problems in multiple ways.
Mathematicians who demonstrate understanding by representing problems in multiple ways:

e Build understanding through modeling and using manipulatives.

e Represent solutions to problems in multiple ways using objects, drawings, tables, graphs and equations.
e Progress from modeling problems with objects and drawings to using algorithms and equations.

e Express connections between concepts and representations.

e Choose a representation based on the given context or purpose.

Clarifications:
Teachers who encourage students to demonstrate understanding by representing problems in multiple ways:
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e Help students make connections between concepts and representations.

e Provide opportunities for students to use manipulatives when investigating concepts.

e Guide students from concrete to pictorial to abstract representations as understanding progresses.

e Show students that various representations can have different purposes and can be useful in different situations.

Complete tasks with mathematical fluency.
Mathematicians who complete tasks with mathematical fluency:

e Select efficient and appropriate methods for solving problems within the given context.
e Maintain flexibility and accuracy while performing procedures and mental calculations.

e Complete tasks accurately and with confidence.

e Adapt procedures to apply them to a new context.

MA.K12.MTR.3.1: . - . .
e Use feedback to improve efficiency when performing calculations.

Clarifications:
Teachers who encourage students to complete tasks with mathematical fluency:
e Provide students with the flexibility to solve problems by selecting a procedure that allows them to solve efficiently and accurately.
e Offer multiple opportunities for students to practice efficient and generalizable methods.
e Provide opportunities for students to reflect on the method they used and determine if a more efficient method could have been used.

Engage in discussions that reflect on the mathematical thinking of self and others.
Mathematicians who engage in discussions that reflect on the mathematical thinking of self and others:

e Communicate mathematical ideas, vocabulary and methods effectively.
e Analyze the mathematical thinking of others.

e Compare the efficiency of a method to those expressed by others.

e Recognize errors and suggest how to correctly solve the task.

e Justify results by explaining methods and processes.

MA.K12.MTR.4.1: X .
e Construct possible arguments based on evidence.

Clarifications:
Teachers who encourage students to engage in discussions that reflect on the mathematical thinking of self and others:
e Establish a culture in which students ask questions of the teacher and their peers, and error is an opportunity for learning.
e Create opportunities for students to discuss their thinking with peers.
e Select, sequence and present student work to advance and deepen understanding of correct and increasingly efficient methods.
e Develop students’ ability to justify methods and compare their responses to the responses of their peers.

Use patterns and structure to help understand and connect mathematical concepts.
Mathematicians who use patterns and structure to help understand and connect mathematical concepts:

e Focus on relevant details within a problem.

e Create plans and procedures to logically order events, steps or ideas to solve problems.
e Decompose a complex problem into manageable parts.

e Relate previously learned concepts to new concepts.

e Look for similarities among problems.

MA.K12.MTR.5.1: ) . I
e Connect solutions of problems to more complicated large-scale situations.

Clarifications:
Teachers who encourage students to use patterns and structure to help understand and connect mathematical concepts:
e Help students recognize the patterns in the world around them and connect these patterns to mathematical concepts.
e Support students to develop generalizations based on the similarities found among problems.
e Provide opportunities for students to create plans and procedures to solve problems.
e Develop students’ ability to construct relationships between their current understanding and more sophisticated ways of thinking.

Assess the reasonableness of solutions.
Mathematicians who assess the reasonableness of solutions:

e Estimate to discover possible solutions.

e Use benchmark quantities to determine if a solution makes sense.

e Check calculations when solving problems.

e Verify possible solutions by explaining the methods used.
MA.K12.MTR.6.1: e Evaluate results based on the given context.

Clarifications:
Teachers who encourage students to assess the reasonableness of solutions:
e Have students estimate or predict solutions prior to solving.
e Prompt students to continually ask, “Does this solution make sense? How do you know?”
e Reinforce that students check their work as they progress within and after a task.
e Strengthen students’ ability to verify solutions through justifications.

Apply mathematics to real-world contexts.
Mathematicians who apply mathematics to real-world contexts:

e Connect mathematical concepts to everyday experiences.
e Use models and methods to understand, represent and solve problems.
e Perform investigations to gather data or determine if a method is appropriate. ¢ Redesign models and methods to improve accuracy or efficiency.
MA.K12.MTR.7.1: Clarifications:
Teachers who encourage students to apply mathematics to real-world contexts:
e Provide opportunities for students to create models, both concrete and abstract, and perform investigations.
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e Challenge students to question the accuracy of their models and methods.
e Support students as they validate conclusions by comparing them to the given situation.
e [ndicate how various concepts can be applied to other disciplines.

Cite evidence to explain and justify reasoning.

Clarifications:

K-1 Students include textual evidence in their oral communication with guidance and support from adults. The evidence can consist of details
from the text without naming the text. During 1st grade, students learn how to incorporate the evidence in their writing.

2-3 Students include relevant textual evidence in their written and oral communication. Students should name the text when they refer to it.
In 3rd grade, students should use a combination of direct and indirect citations.

ELA.K12.EE.1.1: 4-5 Students continue with previous skills and reference comments made by speakers and peers. Students cite texts that they‘ve directly

quoted, paraphrased, or used for information. When writing, students will use the form of citation dictated by the instructor or the style guide
referenced by the instructor.

6-8 Students continue with previous skills and use a style guide to create a proper citation.

9-12 Students continue with previous skills and should be aware of existing style guides and the ways in which they differ.

Read and comprehend grade-level complex texts proficiently.

ELA.K12.EE.2.1: Clarifications:
See Text Complexity for grade-level complexity bands and a text complexity rubric.

Make inferences to support comprehension.

Clarifications:

ELA.K12.EE.3.1: Students will make inferences before the words infer or inference are introduced. Kindergarten students will answer questions like “Why is the girl
smiling?” or make predictions about what will happen based on the title page. Students will use the terms and apply them in 2nd grade and
beyond.

Use appropriate collaborative techniques and active listening skills when engaging in discussions in a variety of situations.

Clarifications:

In kindergarten, students learn to listen to one another respectfully.

In grades 1-2, students build upon these skills by justifying what they are thinking. For example: “I think because " The
collaborative conversations are becoming academic conversations.

ELA.K12.EE.4.1:

In grades 3-12, students engage in academic conversations discussing claims and justifying their reasoning, refining and applying skills. Students
build on ideas, propel the conversation, and support claims and counterclaims with evidence.

Use the accepted rules governing a specific format to create quality work.

Clarifications:

ELA.K12.EE.5.1: Students will incorporate skills learned into work products to produce quality work. For students to incorporate these skills appropriately, they
must receive instruction. A 3rd grade student creating a poster board display must have instruction in how to effectively present information to
do quality work.

Use appropriate voice and tone when speaking or writing.

Clarifications:
In kindergarten and 1st grade, students learn the difference between formal and informal language. For example, the way we talk to our friends
differs from the way we speak to adults. In 2nd grade and beyond, students practice appropriate social and academic language to discuss texts.

ELA.K12.EE.6.1:

ELD.K12.ELL.MA.1: English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.

General Course Information and Notes

VERSION DESCRIPTION

In Mathematics for Data and Financial Literacy Honors, instructional time will emphasize five areas: (1) extending knowledge of ratios, proportions and functions to data and
financial contexts; (2) developing understanding of basic economic and accounting principles; (3) determining advantages and disadvantages of credit accounts and short-
and long-term loans; (4) developing understanding of planning for the future through investments, insurance and retirement plans and (5) extending knowledge of data
analysis to create and evaluate reports and to make predictions.

All clarifications stated, whether general or specific to Mathematics for Data and Financial Literacy Honors, are expectations for instruction of that benchmark.

Curricular content for all subjects must integrate critical-thinking, problem-solving, and workforce-literacy skills; communication, reading, and writing skills; mathematics skills;
collaboration skills; contextual and applied-learning skills; technology-literacy skills; information and media-literacy skills; and civic-engagement skills.

GENERAL NOTES

Honors and Accelerated Level Course Note: Accelerated courses require a greater demand on students through increased academic rigor. Academic rigor is obtained
through the application, analysis, evaluation, and creation of complex ideas that are often abstract and multi-faceted. Students are challenged to think and collaborate
critically on the content they are learning. Honors level rigor will be achieved by increasing text complexity through text selection, focus on high-level qualitative measures,
and complexity of task. Instruction will be structured to give students a deeper understanding of conceptual themes and organization within and across disciplines. Academic
rigor is more than simply assigning to students a greater quantity of work.

Florida’s Benchmarks for Excellent Student Thinking (B.E.S.T.) Standards
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This course includes Florida’s B.E.S.T. ELA Expectations (EE) and Mathematical Thinking and Reasoning Standards (MTRs) for students. Florida educators should intentionally

embed these standards within the content and their instruction as applicable. For guidance on the implementation of the EEs and MTRs, please

visit cpalms.org/Standards/BEST_Standards.aspx and select the appropriate B.E.S.T. Standards package.

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support,
students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL’s need for communication and social skills. To

access an ELL supporting document which delineates performance definitions and descriptors, please click on the following
link: cpalms.org/uploads/docs/standards/eld/MA.pdf

GENERAL INFORMATION

Course Number: 1200388

Number of Credits: One (1) credit

Course Type: Core Academic Course
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics

Educator Certifications

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Mathematical Studies/Applications >
Abbreviated Title: MATH DATA & FIN LIT H
Course Length: Year (Y)
Course Attributes:

e Honors

e Class Size Core Required

Course Level: 3

IMathematics (Grades 6-12)
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International Baccalaureate Mid Yrs
1 (#1200390) 201 - ana seyona ceurenty

General Course Information and Notes

GENERAL NOTES

The curriculum description for this IB course is provided at ibo.org/en/programmes/.

GENERAL INFORMATION

Course Number: 1200390

Number of Credits: One (1) credit

Course Type: Core Academic Course
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Algebra 1

Educator Certifications

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Algebra >

Abbreviated Title: IB MYP ALG 1
Course Length: Year (Y)
Course Attributes:

e International Baccalaureate (IB)
Course Level: 3

Prog Algebra

Middle Grades Mathematics (Middle Grades 5-9)
Mathematics (Grades 6-12)

Equivalent Courses

1200310-Algebra 1

Equivalency start year: 2014
1200386-Pre-Advanced Placement Algebra 1
Equivalency start year: 2018

page 1487 of 4183



International Baccalaureate Mid Yrs
2 (#1200395) 2014 - anc seyona (eurensy

General Course Information and Notes

GENERAL NOTES

The curriculum description for this IB course is provided at ibo.org/en/programmes/.

GENERAL INFORMATION

Course Number: 1200395

Number of Credits: One (1) credit

Course Type: Core Academic Course
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics

Educator Certifications

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Algebra >
Abbreviated Title: IB MYP ALG 2
Course Length: Year (Y)
Course Attributes:

e [nternational Baccalaureate (IB)
Course Level: 3

Prog Algebra

Middle Grades Mathematics (Middle Grades 5-9)
Mathematics (Grades 6-12)
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Intensive Mathematics (#1200400) :os- 2022 curensy

Course Standards

MAFS.912.A-APR.1.1:

MAFS.912.A-APR.2.3:

MAFS.912.A-CED.1.1:

MAFS.912.A-CED.1.2:

MAFS.912.A-CED.1.3:

MAFS.912.A-CED.1.4:

MAFS.912.A-REI.1.1:

MAFS.912.A-REI.2.3:

MAFS.912.A-REI.2.4:

MAFS.912.A-REI.3.5:

MAFS.912.A-REI.3.6:

MAFS.912.A-REI.4.10:

MAFS.912.A-REI.4.11:

MAFS.912.A-REI.4.12:

MAFS.912.A-SSE.1.1:

MAFS.912.A-SSE.1.2:

MAFS.912.A-SSE.2.3:

MAFS.912.F-BF.1.1:

Understand that polynomials form a system analogous to the integers, namely, they are closed under the operations of addition, subtraction, and
multiplication; add, subtract, and multiply polynomials.

Clarifications:
Algebra 1 - Fluency Recommendations

Fluency in adding, subtracting, and multiplying polynomials supports students throughout their work in algebra, as well as in their symbolic work
with functions. Manipulation can be more mindful when it is fluent.

Identify zeros of polynomials when suitable factorizations are available, and use the zeros to construct a rough graph of the function defined by the
polynomial.

Create equations and inequalities in one variable and use them to solve problems. Include equations arising from linear and quadratic functions, and
simple rational, absolute, and exponential functions. %

Create equations in two or more variables to represent relationships between quantities; graph equations on coordinate axes with labels and scales. %
Represent constraints by equations or inequalities, and by systems of equations and/or inequalities, and interpret solutions as viable or non-viable
options in a modeling context. For example, represent inequalities describing nutritional and cost constraints on combinations of different foods. %
Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations. For example, rearrange Ohm’s law V = IR to
highlight resistance R. %

Explain each step in solving a simple equation as following from the equality of numbers asserted at the previous step, starting from the assumption
that the original equation has a solution. Construct a viable argument to justify a solution method.

Solve linear equations and inequalities in one variable, including equations with coefficients represented by letters.

Solve quadratic equations in one variable.
a. Use the method of completing the square to transform any quadratic equation in x into an equation of the form (x — p)2 = q that has the same
solutions. Derive the quadratic formula from this form.
b. Solve quadratic equations by inspection (e.g., for x2 = 49), taking square roots, completing the square, the quadratic formula and factoring, as
appropriate to the initial form of the equation. Recognize when the quadratic formula gives complex solutions and write them as a + bj for real
numbers a and b.

Prove that, given a system of two equations in two variables, replacing one equation by the sum of that equation and a multiple of the other
produces a system with the same solutions.
Solve systems of linear equations exactly and approximately (e.g., with graphs), focusing on pairs of linear equations in two variables.

Understand that the graph of an equation in two variables is the set of all its solutions plotted in the coordinate plane, often forming a curve (which
could be a line).
Explain why the x-coordinates of the points where the graphs of the equations y = f(x) and y = g(x) intersect are the solutions of the equation f(x)
= g(x); find the solutions approximately, e.g., using technology to graph the functions, make tables of values, or find successive approximations.
Include cases where f(x) and/or g(x) are linear, polynomial, rational, absolute value, exponential, and logarithmic functions. %
Graph the solutions to a linear inequality in two variables as a half-plane (excluding the boundary in the case of a strict inequality), and graph the
solution set to a system of linear inequalities in two variables as the intersection of the corresponding half-planes.
Interpret expressions that represent a quantity in terms of its context. %

a. Interpret parts of an expression, such as terms, factors, and coefficients.

b. Interpret complicated expressions by viewing one or more of their parts as a single entity. For example, interpret p¢1+p)~ as the product of P and

a factor not depending on P.

Use the structure of an expression to identify ways to rewrite it. For example, see x*- y* as (x2)2 — (y2)2, thus recognizing it as a difference of squares
that can be factored as (x2 — y2)(x2 + y2).

Choose and produce an equivalent form of an expression to reveal and explain properties of the quantity represented by the expression. %

a. Factor a quadratic expression to reveal the zeros of the function it defines.
b. Complete the square in a quadratic expression to reveal the maximum or minimum value of the function it defines.
c. Use the properties of exponents to transform expressions for exponential functions. For example the expression 115 can be rewritten as

(1.15¥2y2: ~ 1,122 to reveal the approximate equivalent monthly interest rate if the annual rate is 15%.

Write a function that describes a relationship between two quantities. %
a. Determine an explicit expression, a recursive process, or steps for calculation from a context.
b. Combine standard function types using arithmetic operations. For example, build a function that models the temperature of a cooling body by
adding a constant function to a decaying exponential, and relate these functions to the model.
c. Compose functions. For example, if T(y) is the temperature in the atmosphere as a function of height, and h(t) is the height of a weather balloon
as a function of time, then T(h(t)) is the temperature at the location of the weather balloon as a function of time.
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MAFS.912.F-BF.2.3:

MAFS.912.F-IF.1.1:

MAFS.912.F-IF.1.2:

MAFS.912.F-IF.1.3:

MAFS.912.F-IF.2.4:

MAFS.912.F-IF.2.5:

MAFS.912.F-IF.2.6:

MAFS.912.F-IF.3.8:

MAFS.912.F-IF.3.9:

MAFS.912.F-LE.1.1:

MAFS.912.F-LE.1.2:

MAFS.912.F-LE.1.3:

MAFS.912.F-LE.2.5:
MAFS.912.G-C.1.1:

MAFS.912.G-C.1.2:

MAFS.912.G-C.1.3:

MAFS.912.G-C.2.5:

MAFS.912.G-CO.1.1:

MAFS.912.G-C0O.1.2:

MAFS.912.G-C0O.1.3:
MAFS.912.G-C0O.1.4:

MAFS.912.G-C0O.1.5:

MAFS.912.G-C0O.2.6:

MAFS.912.G-C0.2.7:

MAFS.912.G-C0.2.8:

MAFS.912.G-C0.3.9:

MAFS.912.G-C0.3.10:

MAFS.912.G-C0O.3.11:

MAFS.912.G-C0.4.12:

Identify the effect on the graph of replacing f(x) by f(x) + k, k f(x), f(kx), and f(x + k) for specific values of k (both positive and negative); find the
value of k given the graphs. Experiment with cases and illustrate an explanation of the effects on the graph using technology. Include recognizing
even and odd functions from their graphs and algebraic expressions for them.

Understand that a function from one set (called the domain) to another set (called the range) assigns to each element of the domain exactly one
element of the range. If f is a function and x is an element of its domain, then f(x) denotes the output of f corresponding to the input x. The graph
of f is the graph of the equation y = f(x).

Use function notation, evaluate functions for inputs in their domains, and interpret statements that use function notation in terms of a context.
Recognize that sequences are functions, sometimes defined recursively, whose domain is a subset of the integers. For example, the Fibonacci
sequence is defined recursively by f(0) = f(1) = 1, f(n+1) = f(n) + f(n-1) for n > 1.

For a function that models a relationship between two quantities, interpret key features of graphs and tables in terms of the quantities, and sketch
graphs showing key features given a verbal description of the relationship. Key features include: intercepts; intervals where the function is increasing,
decreasing, positive, or negative; relative maximums and minimums; symmetries; end behavior; and periodicity. %
Relate the domain of a function to its graph and, where applicable, to the quantitative relationship it describes. For example, if the function h(n) gives
the number of person-hours it takes to assemble engines in a factory, then the positive integers would be an appropriate domain for the function. %
Calculate and interpret the average rate of change of a function (presented symbolically or as a table) over a specified interval. Estimate the rate of
change from a graph. %
Write a function defined by an expression in different but equivalent forms to reveal and explain different properties of the function.
a. Use the process of factoring and completing the square in a quadratic function to show zeros, extreme values, and symmetry of the graph, and
interpret these in terms of a context.
b. Use the properties of exponents to interpret expressions for exponential functions. For example, identify percent rate of change in functions such
asy = (1024 Y = (097, Y = ¢1oD= Y = (123w, and classify them as representing exponential growth or decay.

Compare properties of two functions each represented in a different way (algebraically, graphically, numerically in tables, or by verbal descriptions). For
example, given a graph of one quadratic function and an algebraic expression for another, say which has the larger maximum.

Distinguish between situations that can be modeled with linear functions and with exponential functions. %
a. Prove that linear functions grow by equal differences over equal intervals, and that exponential functions grow by equal factors over equal
intervals.
b. Recognize situations in which one quantity changes at a constant rate per unit interval relative to another.
c. Recognize situations in which a quantity grows or decays by a constant percent rate per unit interval relative to another.

Construct linear and exponential functions, including arithmetic and geometric sequences, given a graph, a description of a relationship, or two input-
output pairs (include reading these from a table). %

Observe using graphs and tables that a quantity increasing exponentially eventually exceeds a quantity increasing linearly, quadratically, or (more
generally) as a polynomial function. %

Interpret the parameters in a linear or exponential function in terms of a context. %

Prove that all circles are similar.

Identify and describe relationships among inscribed angles, radii, and chords. Include the relationship between central, inscribed, and circumscribed
angles; inscribed angles on a diameter are right angles; the radius of a circle is perpendicular to the tangent where the radius intersects the circle.
Construct the inscribed and circumscribed circles of a triangle, and prove properties of angles for a quadrilateral inscribed in a circle.

Derive using similarity the fact that the length of the arc intercepted by an angle is proportional to the radius, and define the radian measure of the
angle as the constant of proportionality; derive the formula for the area of a sector.

Know precise definitions of angle, circle, perpendicular line, parallel line, and line segment, based on the undefined notions of point, line, distance along
a line, and distance around a circular arc.

Represent transformations in the plane using, e.g., transparencies and geometry software; describe transformations as functions that take points in
the plane as inputs and give other points as outputs. Compare transformations that preserve distance and angle to those that do not (e.g., translation
versus horizontal stretch).

Given a rectangle, parallelogram, trapezoid, or regular polygon, describe the rotations and reflections that carry it onto itself.

Develop definitions of rotations, reflections, and translations in terms of angles, circles, perpendicular lines, parallel lines, and line segments.

Given a geometric figure and a rotation, reflection, or translation, draw the transformed figure using, e.g., graph paper, tracing paper, or geometry
software. Specify a sequence of transformations that will carry a given figure onto another.

Use geometric descriptions of rigid motions to transform figures and to predict the effect of a given rigid motion on a given figure; given two figures,
use the definition of congruence in terms of rigid motions to decide if they are congruent.

Use the definition of congruence in terms of rigid motions to show that two triangles are congruent if and only if corresponding pairs of sides and
corresponding pairs of angles are congruent.

Explain how the criteria for triangle congruence (ASA, SAS, SSS, and Hypotenuse-Leg) follow from the definition of congruence in terms of rigid
motions.

Prove theorems about lines and angles; use theorems about lines and angles to solve problems. Theorems include: vertical angles are congruent;
when a transversal crosses parallel lines, alternate interior angles are congruent and corresponding angles are congruent; points on a perpendicular
bisector of a line segment are exactly those equidistant from the segment’s endpoints.

Prove theorems about triangles; use theorems about triangles to solve problems. Theorems include: measures of interior angles of a triangle sum to
180°; triangle inequality theorem, base angles of isosceles triangles are congruent; the segment joining midpoints of two sides of a triangle is parallel toj
the third side and half the length; the medians of a triangle meet at a point.

Prove theorems about parallelograms; use theorems about parallelograms to solve problems. Theorems include: opposite sides are congruent, opposite
angles are congruent, the diagonals of a parallelogram bisect each other, and conversely, rectangles are parallelograms with congruent diagonals.

Make formal geometric constructions with a variety of tools and methods (compass and straightedge, string, reflective devices, paper folding, dynamic
geometric software, etc.). Copying a segment; copying an angle; bisecting a segment; bisecting an angle; constructing perpendicular lines, including
the perpendicular bisector of a line segment; and constructing a line parallel to a given line through a point not on the line.

Clarifications:
Geometry - Fluency Recommendations
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MAFS.912.G-C0.4.13:

MAFS.912.G-GMD.1.1:

MAFS.912.G-GMD.1.3:

MAFS.912.G-GMD.2.4:

MAFS.912.G-GPE.1.1:

MAFS.912.G-GPE.2.4:

MAFS.912.G-GPE.2.5:

MAFS.912.G-GPE.2.6:

MAFS.912.G-GPE.2.7:

MAFS.912.G-MG.1.1:
MAFS.912.G-MG.1.2:

MAFS.912.G-MG.1.3:

MAFS.912.G-SRT.1.1:

MAFS.912.G-SRT.1.2:
MAFS.912.G-SRT.1.3:

MAFS.912.G-SRT.2.4:

MAFS.912.G-SRT.2.5:

MAFS.912.G-SRT.3.6:

MAFS.912.G-SRT.3.7:
MAFS.912.G-SRT.3.8:

MAFS.912.N-Q.1.1:

MAFS.912.N-Q.1.2:

MAFS.912.N-Q.1.3:

MAFS.912.N-RN.1.1:

MAFS.912.N-RN.1.2:

Fluency with the use of construction tools, physical and computational, helps students draft a model of a geometric phenomenon and can lead to
conjectures and proofs.

Construct an equilateral triangle, a square, and a regular hexagon inscribed in a circle.

Give an informal argument for the formulas for the circumference of a circle, area of a circle, volume of a cylinder, pyramid, and cone. Use dissection
arguments, Cavalieri’s principle, and informal limit arguments.

Use volume formulas for cylinders, pyramids, cones, and spheres to solve problems. %

Identify the shapes of two-dimensional cross-sections of three-dimensional objects, and identify three-dimensional objects generated by rotations of
two-dimensional objects.

Derive the equation of a circle of given center and radius using the Pythagorean Theorem; complete the square to find the center and radius of a
circle given by an equation.

Use coordinates to prove simple geometric theorems algebraically. For example, prove or disprove that a figure defined by four given points in the
coordinate plane is a rectangle; prove or disprove that the point (1, v/3) lies on the circle centered at the origin and containing the point (0, 2).

Clarifications:
Geometry - Fluency Recommendations

Fluency with the use of coordinates to establish geometric results, calculate length and angle, and use geometric representations as a modeling
tool are some of the most valuable tools in mathematics and related fields.

Prove the slope criteria for parallel and perpendicular lines and use them to solve geometric problems (e.g., find the equation of a line parallel or
perpendicular to a given line that passes through a given point).

Clarifications:
Geometry - Fluency Recommendations

Fluency with the use of coordinates to establish geometric results, calculate length and angle, and use geometric representations as a modeling
tool are some of the most valuable tools in mathematics and related fields.

Find the point on a directed line segment between two given points that partitions the segment in a given ratio.
Use coordinates to compute perimeters of polygons and areas of triangles and rectangles, e.g., using the distance formula. %

Clarifications:
Geometry - Fluency Recommendations

Fluency with the use of coordinates to establish geometric results, calculate length and angle, and use geometric representations as a modeling
tool are some of the most valuable tools in mathematics and related fields.

Use geometric shapes, their measures, and their properties to describe objects (e.g., modeling a tree trunk or a human torso as a cylinder). %
Apply concepts of density based on area and volume in modeling situations (e.g., persons per square mile, BTUs per cubic foot). %
Apply geometric methods to solve design problems (e.g., designing an object or structure to satisfy physical constraints or minimize cost; working with
typographic grid systems based on ratios). %
Verify experimentally the properties of dilations given by a center and a scale factor:
a. A dilation takes a line not passing through the center of the dilation to a parallel line, and leaves a line passing through the center unchanged.
b. The dilation of a line segment is longer or shorter in the ratio given by the scale factor.

Given two figures, use the definition of similarity in terms of similarity transformations to decide if they are similar; explain using similarity transformations
the meaning of similarity for triangles as the equality of all corresponding pairs of angles and the proportionality of all corresponding pairs of sides.

Use the properties of similarity transformations to establish the AA criterion for two triangles to be similar.

Prove theorems about triangles. Theorems include: a line parallel to one side of a triangle divides the other two proportionally, and conversely; the
Pythagorean Theorem proved using triangle similarity.

Use congruence and similarity criteria for triangles to solve problems and to prove relationships in geometric figures.

Clarifications:
Geometry - Fluency Recommendations

Fluency with the triangle congruence and similarity criteria will help students throughout their investigations of triangles, quadrilaterals, circles,
parallelism, and trigonometric ratios. These criteria are necessary tools in many geometric modeling tasks.

Understand that by similarity, side ratios in right triangles are properties of the angles in the triangle, leading to definitions of trigonometric ratios for
acute angles.

Explain and use the relationship between the sine and cosine of complementary angles.

Use trigonometric ratios and the Pythagorean Theorem to solve right triangles in applied problems. %

Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas;
choose and interpret the scale and the origin in graphs and data displays. %

Define appropriate quantities for the purpose of descriptive modeling. %

Clarifications:
Algebra 1 Content Notes:

Working with quantities and the relationships between them provides grounding for work with expressions, equations, and functions.

Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. %
Explain how the definition of the meaning of rational exponents follows from extending the properties of integer exponents to those values, allowing
for a notation for radicals in terms of rational exponents. For example, we define gw= to be the cube root of 5 because we want ¢5v3ys = gams to

hold, so ¢5w=ys must equal 5.

Rewrite expressions involving radicals and rational exponents using the properties of exponents.
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Explain why the sum or product of two rational numbers is rational; that the sum of a rational number and an irrational number is irrational; and that

MAFS.912.N-RN.2.3: ) . -
the product of a nonzero rational number and an irrational number is irrational.

Represent data with plots on the real number line (dot plots, histograms, and box plots). %

Clarifications:
In grades 6 — 8, students describe center and spread in a data distribution. Here they choose a summary statistic appropriate to the
characteristics of the data distribution, such as the shape of the distribution or the existence of extreme data points.

MAFS.912.S-1D.1.1:

Use statistics appropriate to the shape of the data distribution to compare center (median, mean) and spread (interquartile range, standard deviation)
of two or more different data sets. %

MAFS.912.5-1D.1.2: Clarifications:
In grades 6 — 8, students describe center and spread in a data distribution. Here they choose a summary statistic appropriate to the
characteristics of the data distribution, such as the shape of the distribution or the existence of extreme data points.

Interpret differences in shape, center, and spread in the context of the data sets, accounting for possible effects of extreme data points (outliers). %

Clarifications:
In grades 6 — 8, students describe center and spread in a data distribution. Here they choose a summary statistic appropriate to the
characteristics of the data distribution, such as the shape of the distribution or the existence of extreme data points.

MAFS.912.5-1D.1.3:

MAFS.912.5-1D.2.5: Summarize categorical data for two categories in two-way frequency tables. Interpret relative frequencies in the context of the data (including joint,
marginal, and conditional relative frequencies). Recognize possible associations and trends in the data. %
Represent data on two quantitative variables on a scatter plot, and describe how the variables are related. %
a. Fit a function to the data; use functions fitted to data to solve problems in the context of the data. Use given functions or choose a function
suggested by the context. Emphasize linear, and exponential models.
b. Informally assess the fit of a function by plotting and analyzing residuals.

c. Fit a linear function for a scatter plot that suggests a linear association.
MAFS.912.5-1D.2.6:

Clarifications:
Students take a more sophisticated look at using a linear function to model the relationship between two numerical variables. In addition to fitting
a line to data, students assess how well the model fits by analyzing residuals.

MAFS.912.S-1D.3.7: Interpret the slope (rate of change) and the intercept (constant term) of a linear model in the context of the data. %
MAFS.912.S-1D.3.8: Compute (using technology) and interpret the correlation coefficient of a linear fit. %
MAFS.912.5-1D.3.9: Distinguish between correlation and causation. %

Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending

MAFS.K12.MP.1.1: on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different
method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex problems
and identify correspondences between different approaches.

Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to
bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and

MAFS.K12.MP.2.1: manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative
reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to
the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized
or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read
the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

MAFS.K12.MP.3.1:

Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or

MAFS.K12.MP.4.1: use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

Use appropriate tools strategically.
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Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools
MAFS.K12.MP.5.1: might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.
Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

MAFS.K12.MP.6.1:

Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

MAFS.K12.MP.7.1:

Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x
+1), (x-1)(x2 +x+ 1), and (x — 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to
solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.

MAFS.K12.MP.8.1:

LA SR FILALE: Analyze how complex characters (e.g., those with multiple or conflicting motivations) develop over the course of a text, interact with other
characters, and advance the plot or develop the theme.
Determine the meaning of words and phrases as they are used in the text, including figurative and connotative meanings; analyze the cumulative
LAFS.910.RL.2.4: impact of specific word choices on meaning and tone (e.g., how the language evokes a sense of time and place; how it sets a formal or informal
tone).
Analyze the representation of a subject or a key scene in two different artistic mediums, including what is emphasized or absent in each treatment
(e.g., Auden’s “Musée des Beaux Arts” and Breughel’s Landscape with the Fall of Icarus).
Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grades 9-10
topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.
a. Come to discussions prepared, having read and researched material under study; explicitly draw on that preparation by referring to evidence from

LAFS.910.RL.3.7:

texts and other research on the topic or issue to stimulate a thoughtful, well-reasoned exchange of ideas.
b. Work with peers to set rules for collegial discussions and decision-making (e.g., informal consensus, taking votes on key issues, presentation of
LAFS.910.SL.1.1: alternate views), clear goals and deadlines, and individual roles as needed.
c. Propel conversations by posing and responding to questions that relate the current discussion to broader themes or larger ideas; actively
incorporate others into the discussion; and clarify, verify, or challenge ideas and conclusions.
d. Respond thoughtfully to diverse perspectives, summarize points of agreement and disagreement, and, when warranted, qualify or justify their
own views and understanding and make new connections in light of the evidence and reasoning presented.

LS @ GL AL Integrate multiple sources of information presented in diverse media or formats (e.g., visually, quantitatively, orally) evaluating the credibility and
accuracy of each source.
LAFS.910.5SL.1.3: Evaluate a speaker’s point of view, reasoning, and use of evidence and rhetoric, identifying any fallacious reasoning or exaggerated or distorted
evidence.
LS B0, GL A A Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can follow the line of reasoning and the
organization, development, substance, and style are appropriate to purpose, audience, and task.
Write arguments focused on discipline-specific content.
a. Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and create an organization that establishes clear relationships
among the claim(s), counterclaims, reasons, and evidence.
b. Develop claim(s) and counterclaims fairly, supplying data and evidence for each while pointing out the strengths and limitations of both claim(s)
LAFS.910.WHST.1.1: and counterclaims in a discipline-appropriate form and in a manner that anticipates the audience’s knowledge level and concerns.
c. Use words, phrases, and clauses to link the major sections of the text, create cohesion, and clarify the relationships between claim(s) and
reasons, between reasons and evidence, and between claim(s) and counterclaims.
d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing.

e. Provide a concluding statement or section that follows from or supports the argument presented.

LAFS.910.WHST.2.4: Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
LAFS.910.WHST.3.9: Draw evidence from informational texts to support analysis, reflection, and research.

ELD.K12.ELL.MA.1: English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.
ELD.K12.ELL.SI.1: English language learners communicate for social and instructional purposes within the school setting.
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General Course Information and Notes

GENERAL NOTES

Intensive courses have been designed so that the teacher will select the appropriate standards when developing curricula tailored to meet the needs of individual students,
taking into account their grade and instructional level. This course should not be used in place of a core mathematics course but is intended to provide intervention for
students who require extra mathematics instruction.

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support,
students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL's need for communication and social skills. To
access an ELL supporting document which delineates performance definitions and descriptors, please click on the following link:
cpalms.org/uploads/docs/standards/eld/MA.pdf

Additional Instructional Resources:
A.V.E. for Success Collection is provided by the Florida Association of School Administrators: fasa.net/4DCGI/cms/review.html|?Action=CMS_Document&DoclD=139. Please be
aware that these resources have not been reviewed by CPALMS and there may be a charge for the use of some of them in this collection.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Remedial >

Abbreviated Title: INTENS MATH

Course Length: Multiple (M) - Course length can vary

Course Number: 1200400

Course Type: Elective Course Course Level: 1
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Educator Certifications

IMathematics (Grades 6-12) I
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Mathematics for College Success (#1200410) zos- s eeyons curens

Course Standards
Name T peseription ]
Write, read, and evaluate expressions in which letters stand for numbers.
a. Write expressions that record operations with numbers and with letters standing for numbers. For example, express the calculation “"Subtract y
from5”as 5 -y.
b. Identify parts of an expression using mathematical terms (sum, term, product, factor, quotient, coefficient); view one or more parts of an
expression as a single entity. For example, describe the expression 2 (8 + 7) as a product of two factors; view (8 + 7) as both a single entity and
MAFS.6.EE.1.2: a sum of two terms.
c. Evaluate expressions at specific values of their variables. Include expressions that arise from formulas used in real-world problems. Perform
arithmetic operations, including those involving whole-number exponents, in the conventional order when there are no parentheses to specify a
particular order (Order of Operations). For example, use the formulas V = s3 and A = 6 s2 to find the volume and surface area of a cube with

sides of length s = 1/2.

Solve multi-step real-life and mathematical problems posed with positive and negative rational numbers in any form (whole numbers, fractions, and
decimals), using tools strategically. Apply properties of operations to calculate with numbers in any form; convert between forms as appropriate; and
assess the reasonableness of answers using mental computation and estimation strategies. For example: If a woman making $25 an hour gets a 10%
raise, she will make an additional 1/10 of her salary an hour, or $2.50, for a new salary of $27.50. If you want to place a towel bar 9 3/4 inches long in
the center of a door that is 27 1/2 inches wide, you will need to place the bar about 9 inches from each edge; this estimate can be used as a check

on the exact computation.

Clarifications:

MAFS.7.EE.2.3: . N
Fluency Expectations or Examples of Culminating Standards

Students solve multistep problems posed with positive and negative rational numbers in any form (whole numbers, fractions, and decimals), using
tools strategically. This work is the culmination of many progressions of learning in arithmetic, problem solving and mathematical practices.

Examples of Opportunities for In-Depth Focus

This is a major capstone standard for arithmetic and its applications.

Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations and inequalities to solve problems by
reasoning about the quantities.

a. Solve word problems leading to equations of the form px + q =r and p(x + ) = r, where p, ¢, and r are specific rational numbers. Solve
equations of these forms fluently. Compare an algebraic solution to an arithmetic solution, identifying the sequence of the operations used in each
approach. For example, the perimeter of a rectangle is 54 cm. Its length is 6 cm. What is its width?

b. Solve word problems leading to inequalities of the form px + q > r or px + q <'r, where p, g, and r are specific rational numbers. Graph the
solution set of the inequality and interpret it in the context of the problem. For example: As a salesperson, you are paid $50 per week plus $3 per|
sale. This week you want your pay to be at least $100. Write an inequality for the number of sales you need to make, and describe the solutions.

MAFS.7.EE.2.4: Clarifications:
Fluency Expectations or Examples of Culminating Standards

In solving word problems leading to one-variable equations of the form px + q = r and p(x + ) = r, students solve the equations fluently. This will
require fluency with rational number arithmetic (7.NS.1.1-1.3), as well as fluency to some extent with applying properties operations to rewrite
linear expressions with rational coefficients (7.EE.1.1).

Examples of Opportunities for In-Depth Focus

Work toward meeting this standard builds on the work that led to meeting 6.EE.2.7 and prepares students for the work that will lead to meeting
8.EE.3.7.

Apply and extend previous understandings of addition and subtraction to add and subtract rational numbers; represent addition and subtraction on a
horizontal or vertical number line diagram.

a. Describe situations in which opposite quantities combine to make 0. For example, a hydrogen atom has 0 charge because its two constituents are
oppositely charged.

b. Understand p + g as the number located a distance |q| from p, in the positive or negative direction depending on whether q is positive or
negative. Show that a number and its opposite have a sum of 0 (are additive inverses). Interpret sums of rational numbers by describing real-
world contexts.

c. Understand subtraction of rational numbers as adding the additive inverse, p — q = p + (—q). Show that the distance between two rational
numbers on the number line is the absolute value of their difference, and apply this principle in real-world contexts.

MAFS.7.NS.1.1- d. Apply properties of operations as strategies to add and subtract rational numbers.

Clarifications:
Fluency Expectations or Examples of Culminating Standards
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Adding, subtracting, multiplying, and dividing rational numbers is the culmination of numerical work with the four basic operations. The number
system will continue to develop in grade 8, expanding to become the real numbers by the introduction of irrational numbers, and will develop
further in high school, expanding to become the complex numbers with the introduction of imaginary numbers. Because there are no specific
standards for rational number arithmetic in later grades and because so much other work in grade 7 depends on rational number arithmetic,
fluency with rational number arithmetic should be the goal in grade 7.

Apply and extend previous understandings of multiplication and division and of fractions to multiply and divide rational numbers.

a. Understand that multiplication is extended from fractions to rational numbers by requiring that operations continue to satisfy the properties of
operations, particularly the distributive property, leading to products such as (-1)(=1) = 1 and the rules for multiplying signed numbers. Interpret
products of rational numbers by describing real-world contexts.

b. Understand that integers can be divided, provided that the divisor is not zero, and every quotient of integers (with non-zero divisor) is a rational
number. If p and q are integers, then —(p/q) = (-p)/q = p/(—q). Interpret quotients of rational numbers by describing real-world contexts.

c. Apply properties of operations as strategies to multiply and divide rational numbers.

d. Convert a rational number to a decimal using long division; know that the decimal form of a rational number terminates in Os or eventually repeats.

MAFS.7.NS.1.2:
Clarifications:
Fluency Expectations or Examples of Culminating Standards
Adding, subtracting, multiplying, and dividing rational numbers is the culmination of numerical work with the four basic operations. The number
system will continue to develop in grade 8, expanding to become the real numbers by the introduction of irrational numbers, and will develop
further in high school, expanding to become the complex numbers with the introduction of imaginary numbers. Because there are no specific
standards for rational number arithmetic in later grades and because so much other work in grade 7 depends on rational number arithmetic,
fluency with rational number arithmetic should be the goal in grade 7.

RS 7 R L2k Use proportional relationships to solve multistep ratio and percent problems. Examples: simple interest, tax, markups and markdowns, gratuities and
commissions, fees, percent increase and decrease, percent error.

MAFS.8.EE.1.1: Know and apply the properties of integer exponents to generate equivalent numerical expressions. For example, 32 x z-s= 3-3=1/33=1/27.

Perform operations with numbers expressed in scientific notation, including problems where both decimal and scientific notation are used. Use scientific|
MAFS.8.EE.1.4: notation and choose units of appropriate size for measurements of very large or very small quantities (e.g., use millimeters per year for seafloor
spreading). Interpret scientific notation that has been generated by technology.

Graph proportional relationships, interpreting the unit rate as the slope of the graph. Compare two different proportional relationships represented in
different ways. For example, compare a distance-time graph to a distance-time equation to determine which of two moving objects has greater
speed.

MAFS.8.EE.2.5: Clarifications:
Examples of Opportunities for In-Depth Focus

When students work toward meeting this standard, they build on grades 6—7 work with proportions and position themselves for grade 8 work
with functions and the equation of a line.

Construct a function to model a linear relationship between two quantities. Determine the rate of change and initial value of the function from a
MAFS.8.F.2.4: description of a relationship or from two (X, y) values, including reading these from a table or from a graph. Interpret the rate of change and initial
value of a linear function in terms of the situation it models, and in terms of its graph or a table of values.
MAFS.8.NS.1.1- Know that numbers that are not rational are called irrational. Understand informally that every number has a decimal expansion; for rational numbers
show that the decimal expansion repeats eventually, and convert a decimal expansion which repeats eventually into a rational number.
Use rational approximations of irrational numbers to compare the size of irrational numbers, locate them approximately on a number line diagram, and
MAFS.8.NS.1.2: estimate the value of expressions (e.g., n2). For example, by truncating the decimal expansion of V2, show that v2 is between 1 and 2, then
between 1.4 and 1.5, and explain how to continue on to get better approximations.
Understand that polynomials form a system analogous to the integers, namely, they are closed under the operations of addition, subtraction, and
multiplication; add, subtract, and multiply polynomials.

Clarifications:

Algebra 1 - Fluency Recommendations
MAFS.912.A-APR.1.1:

Fluency in adding, subtracting, and multiplying polynomials supports students throughout their work in algebra, as well as in their symbolic work
with functions. Manipulation can be more mindful when it is fluent.

Identify zeros of polynomials when suitable factorizations are available, and use the zeros to construct a rough graph of the function defined by the
MAFS.912.A-APR.2.3: polynomial.

Prove polynomial identities and use them to describe numerical relationships. For example, the polynomial identity (x2 + y2)2 = (x2 —y2)2 + (2xy)2 can
be used to generate Pythagorean triples.

Understand that rational expressions form a system analogous to the rational numbers, closed under addition, subtraction, multiplication, and division
by a nonzero rational expression; add, subtract, multiply, and divide rational expressions.

Create equations and inequalities in one variable and use them to solve problems. Include equations arising from linear and quadratic functions, and
simple rational, absolute, and exponential functions. %

MAFS.912.A-CED.1.2: Create equations in two or more variables to represent relationships between quantities; graph equations on coordinate axes with labels and scales. %

MAFS.912.A-APR.3.4:
MAFS.912.A-APR.4.7:

MAFS.912.A-CED.1.1:

MAFS.912. A-CED. 1.3- Represent constraints by equations or inequalities, and by systems of equations and/or inequalities, and interpret solutions as viable or non-viable
options in a modeling context. For example, represent inequalities describing nutritional and cost constraints on combinations of different foods. %
Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations. For example, rearrange Ohm’s law V = IR to
highlight resistance R. %

Explain each step in solving a simple equation as following from the equality of numbers asserted at the previous step, starting from the assumption

MAFS.912.A-REI.1.1: that the original equation has a solution. Construct a viable argument to justify a solution method.

MAFS.912.A-CED.1.4:

MAFS.912.A-REI.1.2: Solve simple rational and radical equations in one variable, and give examples showing how extraneous solutions may arise.
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MAFS.912.A-REI.2.3:

MAFS.912.A-REI.2.4:

MAFS.912.A-REI.3.5:

MAFS.912.A-REI.3.6:

MAFS.912.A-REI.4.10:

MAFS.912.A-REI.4.11:

MAFS.912.A-SSE.1.1:

MAFS.912.A-SSE.1.2:

MAFS.912.A-SSE.2.3:

MAFS.912.F-BF.1.1:

MAFS.912.F-BF.2.3:

MAFS.912.F-IF.1.1:

MAFS.912.F-IF.2.4:

MAFS.912.F-IF.2.5:

MAFS.912.F-IF.2.6:

MAFS.912.F-IF.3.7:

MAFS.912.F-IF.3.8:

Solve linear equations and inequalities in one variable, including equations with coefficients represented by letters.

Solve quadratic equations in one variable.
a. Use the method of completing the square to transform any quadratic equation in x into an equation of the form (x — p)2 = q that has the same
solutions. Derive the quadratic formula from this form.
b. Solve quadratic equations by inspection (e.g., for x2 = 49), taking square roots, completing the square, the quadratic formula and factoring, as
appropriate to the initial form of the equation. Recognize when the quadratic formula gives complex solutions and write them as a + bi for real
numbers a and b.

Prove that, given a system of two equations in two variables, replacing one equation by the sum of that equation and a multiple of the other
produces a system with the same solutions.
Solve systems of linear equations exactly and approximately (e.g., with graphs), focusing on pairs of linear equations in two variables.

Understand that the graph of an equation in two variables is the set of all its solutions plotted in the coordinate plane, often forming a curve (which
could be a line).
Explain why the x-coordinates of the points where the graphs of the equations y = f(x) and y = g(x) intersect are the solutions of the equation f(x)
= g(x); find the solutions approximately, e.g., using technology to graph the functions, make tables of values, or find successive approximations.
Include cases where f(x) and/or g(x) are linear, polynomial, rational, absolute value, exponential, and logarithmic functions. %
Interpret expressions that represent a quantity in terms of its context. %

a. Interpret parts of an expression, such as terms, factors, and coefficients.

b. Interpret complicated expressions by viewing one or more of their parts as a single entity. For example, interpret p¢1+ry~ as the product of P and

a factor not depending on P.

Use the structure of an expression to identify ways to rewrite it. For example, see x*- y* as (x2)2 — (y2)2, thus recognizing it as a difference of squares
that can be factored as (x2 — y2)(x2 + y?2).

Choose and produce an equivalent form of an expression to reveal and explain properties of the quantity represented by the expression.%

a. Factor a quadratic expression to reveal the zeros of the function it defines.
b. Complete the square in a quadratic expression to reveal the maximum or minimum value of the function it defines.
c. Use the properties of exponents to transform expressions for exponential functions. For example the expression 195 can be rewritten as

(1.15¥2y2: =~ 112 to reveal the approximate equivalent monthly interest rate if the annual rate is 15%.

Write a function that describes a relationship between two quantities. %
a. Determine an explicit expression, a recursive process, or steps for calculation from a context.
b. Combine standard function types using arithmetic operations. For example, build a function that models the temperature of a cooling body by
adding a constant function to a decaying exponential, and relate these functions to the model.
c. Compose functions. For example, if T(y) is the temperature in the atmosphere as a function of height, and h(t) is the height of a weather balloon
as a function of time, then T(h(t)) is the temperature at the location of the weather balloon as a function of time.

Identify the effect on the graph of replacing f(x) by f(x) + k, k f(x), f(kx), and f(x + k) for specific values of k (both positive and negative); find the
value of k given the graphs. Experiment with cases and illustrate an explanation of the effects on the graph using technology. Include recognizing
even and odd functions from their graphs and algebraic expressions for them.

Understand that a function from one set (called the domain) to another set (called the range) assigns to each element of the domain exactly one
element of the range. If f is a function and x is an element of its domain, then f(x) denotes the output of f corresponding to the input x. The graph
of f is the graph of the equation y = f(x).

For a function that models a relationship between two quantities, interpret key features of graphs and tables in terms of the quantities, and sketch
graphs showing key features given a verbal description of the relationship. Key features include: intercepts; intervals where the function is increasing,
decreasing, positive, or negative; relative maximums and minimums; symmetries; end behavior; and periodicity. %

Relate the domain of a function to its graph and, where applicable, to the quantitative relationship it describes. For example, if the function h(n) gives
the number of person-hours it takes to assemble engines in a factory, then the positive integers would be an appropriate domain for the function. %
Calculate and interpret the average rate of change of a function (presented symbolically or as a table) over a specified interval. Estimate the rate of
change from a graph. %

Graph functions expressed symbolically and show key features of the graph, by hand in simple cases and using technology for more complicated cases.
*

. Graph linear and quadratic functions and show intercepts, maxima, and minima.

. Graph square root, cube root, and piecewise-defined functions, including step functions and absolute value functions.

. Graph polynomial functions, identifying zeros when suitable factorizations are available, and showing end behavior.

. Graph rational functions, identifying zeros and asymptotes when suitable factorizations are available, and showing end behavior.

® O o T o

. Graph exponential and logarithmic functions, showing intercepts and end behavior, and trigonometric functions, showing period, midline, and
amplitude, and using phase shift.

Write a function defined by an expression in different but equivalent forms to reveal and explain different properties of the function.
a. Use the process of factoring and completing the square in a quadratic function to show zeros, extreme values, and symmetry of the graph, and
interpret these in terms of a context.
b. Use the properties of exponents to interpret expressions for exponential functions. For example, identify percent rate of change in functions such
asy = (o2t Y = (.97 Y = (lopEs Y = ¢ 2yve, and classify them as representing exponential growth or decay.

Prove the slope criteria for parallel and perpendicular lines and use them to solve geometric problems (e.g., find the equation of a line parallel or
perpendicular to a given line that passes through a given point).
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MAFS.912.G-GPE.2.5:

MAFS.912.N-Q.1.1:

MAFS.912.N-Q.1.2:

MAFS.912.N-Q.1.3:
MAFS.912.N-RN.1.2:

MAFS.912.5-1D.2.5:

MAFS.912.S-1D.2.6:

MAFS.912.S-1D.3.7:

MAFS.K12.MP.1.1:

MAFS.K12.MP.2.1:

MAFS.K12.MP.3.1:

MAFS.K12.MP.4.1:

Clarifications:
Geometry - Fluency Recommendations

Fluency with the use of coordinates to establish geometric results, calculate length and angle, and use geometric representations as a modeling
tool are some of the most valuable tools in mathematics and related fields.

Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas;
choose and interpret the scale and the origin in graphs and data displays. %
Define appropriate quantities for the purpose of descriptive modeling. %

Clarifications:
Algebra 1 Content Notes:

Working with quantities and the relationships between them provides grounding for work with expressions, equations, and functions.

Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. %
Rewrite expressions involving radicals and rational exponents using the properties of exponents.
Summarize categorical data for two categories in two-way frequency tables. Interpret relative frequencies in the context of the data (including joint,
marginal, and conditional relative frequencies). Recognize possible associations and trends in the data. %
Represent data on two quantitative variables on a scatter plot, and describe how the variables are related. %
a. Fit a function to the data; use functions fitted to data to solve problems in the context of the data. Use given functions or choose a function
suggested by the context. Emphasize linear, and exponential models.
b. Informally assess the fit of a function by plotting and analyzing residuals.
c. Fit a linear function for a scatter plot that suggests a linear association.

Clarifications:
Students take a more sophisticated look at using a linear function to model the relationship between two numerical variables. In addition to fitting
a line to data, students assess how well the model fits by analyzing residuals.

Interpret the slope (rate of change) and the intercept (constant term) of a linear model in the context of the data. %
Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending
on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different
method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex problems
and identify correspondences between different approaches.

Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to
bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and
manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative
reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to
the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized
or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read
the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or
use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools
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MAFS.K12.MP.5.1: might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.

Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own

MAFS K12 MP.6.1- reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully

formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.
Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

MAFS.K12.MP.7.1:

Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x
+ 1), (x=1)(x2+ x + 1), and (x = 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to
solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.

MAFS.K12.MP.8.1:

ELD.K12.ELL.MA.1: English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.

ELD.K12.ELL.SI.1: English language learners communicate for social and instructional purposes within the school setting.

General Course Information and Notes

GENERAL NOTES

This course is targeted for students who are not yet “college ready” in mathematics. This course incorporates the Florida Standards for Mathematical Practices as well as the
following Florida Standards for Mathematical Content: Expressions and Equations, The Number System, Ratios and Proportional Relationships, Functions, Algebra, Geometry,
Number and Quantity, Statistics and Probability, and the Florida Standards for High School Modeling. The standards align with the Mathematics Postsecondary Readiness
Competencies deemed necessary for entry-level college courses.

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support,
students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL’s need for communication and social skills. To
access an ELL supporting document which delineates performance definitions and descriptors, please click on the following link:
cpalms.org/uploads/docs/standards/eld/MA.pdf

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Algebra >

Abbreviated Title: MATH COLL SUCCESS

Number of Credits: Half credit (.5) Course Length: Semester (S)

Course Number: 1200410

Course Type: Core Academic Course Course Level: 2
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics

Educator Certifications
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Mathematics for College Readiness (#1200700) zos- 202 cureny

Course Standards

MAFS.7.EE.2.4:

MAFS.7.NS.1.1:

MAFS.7.NS.1.2:

MAFS.8.EE.1.1:

MAFS.8.EE.1.4:

Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations and inequalities to solve problems by
reasoning about the quantities.

a. Solve word problems leading to equations of the form px + q =r and p(x + gq) = r, where p, g, and r are specific rational numbers. Solve
equations of these forms fluently. Compare an algebraic solution to an arithmetic solution, identifying the sequence of the operations used in each
approach. For example, the perimeter of a rectangle is 54 cm. Its length is 6 cm. What is its width?

b. Solve word problems leading to inequalities of the form px + q > r or px + q <'r, where p, g, and r are specific rational numbers. Graph the
solution set of the inequality and interpret it in the context of the problem. For example: As a salesperson, you are paid $50 per week plus $3 per|

sale. This week you want your pay to be at least $100. Write an inequality for the number of sales you need to make, and describe the solutions.

Clarifications:
Fluency Expectations or Examples of Culminating Standards

In solving word problems leading to one-variable equations of the form px + q = r and p(x + ) = r, students solve the equations fluently. This will
require fluency with rational number arithmetic (7.NS.1.1-1.3), as well as fluency to some extent with applying properties operations to rewrite

linear expressions with rational coefficients (7.EE.1.1).

Examples of Opportunities for In-Depth Focus

Work toward meeting this standard builds on the work that led to meeting 6.EE.2.7 and prepares students for the work that will lead to meeting

8.EE.3.7.
Apply and extend previous understandings of addition and subtraction to add and subtract rational numbers; represent addition and subtraction on a

horizontal or vertical number line diagram.
a. Describe situations in which opposite quantities combine to make 0. For example, a hydrogen atom has 0 charge because its two constituents are

oppositely charged.
b. Understand p + g as the number located a distance |q| from p, in the positive or negative direction depending on whether q is positive or

negative. Show that a number and its opposite have a sum of 0 (are additive inverses). Interpret sums of rational numbers by describing real-

world contexts.
. Understand subtraction of rational numbers as adding the additive inverse, p — q = p + (-q). Show that the distance between two rational

numbers on the number line is the absolute value of their difference, and apply this principle in real-world contexts.

d. Apply properties of operations as strategies to add and subtract rational numbers.

Clarifications:
Fluency Expectations or Examples of Culminating Standards

Adding, subtracting, multiplying, and dividing rational numbers is the culmination of numerical work with the four basic operations. The number
system will continue to develop in grade 8, expanding to become the real numbers by the introduction of irrational numbers, and will develop
further in high school, expanding to become the complex numbers with the introduction of imaginary numbers. Because there are no specific
standards for rational number arithmetic in later grades and because so much other work in grade 7 depends on rational number arithmetic,

fluency with rational number arithmetic should be the goal in grade 7.

Apply and extend previous understandings of multiplication and division and of fractions to multiply and divide rational numbers.
Understand that multiplication is extended from fractions to rational numbers by requiring that operations continue to satisfy the properties of

a.
operations, particularly the distributive property, leading to products such as (-1)(=1) = 1 and the rules for multiplying signed numbers. Interpret

products of rational numbers by describing real-world contexts.
b. Understand that integers can be divided, provided that the divisor is not zero, and every quotient of integers (with non-zero divisor) is a rational

number. If p and q are integers, then —(p/q) = (-p)/q = p/(—q). Interpret quotients of rational numbers by describing real-world contexts.

c. Apply properties of operations as strategies to multiply and divide rational numbers.
. Convert a rational number to a decimal using long division; know that the decimal form of a rational number terminates in Os or eventually repeats.

Clarifications:
Fluency Expectations or Examples of Culminating Standards

Adding, subtracting, multiplying, and dividing rational numbers is the culmination of numerical work with the four basic operations. The number
system will continue to develop in grade 8, expanding to become the real numbers by the introduction of irrational numbers, and will develop
further in high school, expanding to become the complex numbers with the introduction of imaginary numbers. Because there are no specific
standards for rational number arithmetic in later grades and because so much other work in grade 7 depends on rational number arithmetic,
fluency with rational number arithmetic should be the goal in grade 7.

Know and apply the properties of integer exponents to generate equivalent numerical expressions. For example, 32 x z-s= 3-3=1/33=1/27.

Perform operations with numbers expressed in scientific notation, including problems where both decimal and scientific notation are used. Use scientific
notation and choose units of appropriate size for measurements of very large or very small quantities (e.g., use millimeters per year for seafloor
spreading). Interpret scientific notation that has been generated by technology.
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MAFS.8.EE.2.5:

MAFS.8.F.2.4:

MAFS.8.NS.1.1:

MAFS.8.NS.1.2:

MAFS.912.A-APR.1.1:

MAFS.912.A-APR.2.3:

MAFS.912.A-APR.3.4:

MAFS.912.A-APR.4.6:

MAFS.912.A-APR.4.7:

MAFS.912.A-CED.1.1:

MAFS.912.A-CED.1.2:

MAFS.912.A-CED.1.3:

MAFS.912.A-CED.1.4:

MAFS.912.A-REI.1.1:

MAFS.912.A-REI.1.2:
MAFS.912.A-REI.2.3:

MAFS.912.A-REI.2.4:

MAFS.912.A-REI.3.5:

MAFS.912.A-REI.3.6:

MAFS.912.A-REI.4.10:

MAFS.912.A-REI.4.11:

MAFS.912.A-SSE.1.1:

MAFS.912.A-SSE.1.2:

Graph proportional relationships, interpreting the unit rate as the slope of the graph. Compare two different proportional relationships represented in
different ways. For example, compare a distance-time graph to a distance-time equation to determine which of two moving objects has greater
speed.

Clarifications:
Examples of Opportunities for In-Depth Focus

When students work toward meeting this standard, they build on grades 6—7 work with proportions and position themselves for grade 8 work
with functions and the equation of a line.

Construct a function to model a linear relationship between two quantities. Determine the rate of change and initial value of the function from a
description of a relationship or from two (x, y) values, including reading these from a table or from a graph. Interpret the rate of change and initial
value of a linear function in terms of the situation it models, and in terms of its graph or a table of values.

Know that numbers that are not rational are called irrational. Understand informally that every number has a decimal expansion; for rational numbers
show that the decimal expansion repeats eventually, and convert a decimal expansion which repeats eventually into a rational number.

Use rational approximations of irrational numbers to compare the size of irrational numbers, locate them approximately on a number line diagram, and
estimate the value of expressions (e.g., n2). For example, by truncating the decimal expansion of v2, show that V2 is between 1 and 2, then
between 1.4 and 1.5, and explain how to continue on to get better approximations.

Understand that polynomials form a system analogous to the integers, namely, they are closed under the operations of addition, subtraction, and
multiplication; add, subtract, and multiply polynomials.

Clarifications:
Algebra 1 - Fluency Recommendations

Fluency in adding, subtracting, and multiplying polynomials supports students throughout their work in algebra, as well as in their symbolic work
with functions. Manipulation can be more mindful when it is fluent.

Identify zeros of polynomials when suitable factorizations are available, and use the zeros to construct a rough graph of the function defined by the
polynomial.

Prove polynomial identities and use them to describe numerical relationships. For example, the polynomial identity (x2 + y2)2 = (x2 —y2)2 + (2xy)2 can
be used to generate Pythagorean triples.

Rewrite simple rational expressions in different forms; write a(x)/b(x) in the form q(x) + r(x)/b(x), where a(x), b(x), q(x), and r(x) are polynomials with
the degree of r(x) less than the degree of b(x), using inspection, long division, or, for the more complicated examples, a computer algebra system.
Understand that rational expressions form a system analogous to the rational numbers, closed under addition, subtraction, multiplication, and division
by a nonzero rational expression; add, subtract, multiply, and divide rational expressions.

Create equations and inequalities in one variable and use them to solve problems. Include equations arising from linear and quadratic functions, and
simple rational, absolute, and exponential functions. %

Create equations in two or more variables to represent relationships between quantities; graph equations on coordinate axes with labels and scales. %
Represent constraints by equations or inequalities, and by systems of equations and/or inequalities, and interpret solutions as viable or non-viable
options in a modeling context. For example, represent inequalities describing nutritional and cost constraints on combinations of different foods. %
Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations. For example, rearrange Ohm’s law V = IR to
highlight resistance R. %

Explain each step in solving a simple equation as following from the equality of numbers asserted at the previous step, starting from the assumption
that the original equation has a solution. Construct a viable argument to justify a solution method.

Solve simple rational and radical equations in one variable, and give examples showing how extraneous solutions may arise.
Solve linear equations and inequalities in one variable, including equations with coefficients represented by letters.

Solve quadratic equations in one variable.
a. Use the method of completing the square to transform any quadratic equation in x into an equation of the form (x — p)2 = q that has the same
solutions. Derive the quadratic formula from this form.
b. Solve quadratic equations by inspection (e.g., for x2 = 49), taking square roots, completing the square, the quadratic formula and factoring, as
appropriate to the initial form of the equation. Recognize when the quadratic formula gives complex solutions and write them as a #+ bi for real
numbers a and b.

Prove that, given a system of two equations in two variables, replacing one equation by the sum of that equation and a multiple of the other
produces a system with the same solutions.
Solve systems of linear equations exactly and approximately (e.g., with graphs), focusing on pairs of linear equations in two variables.

Understand that the graph of an equation in two variables is the set of all its solutions plotted in the coordinate plane, often forming a curve (which
could be a line).
Explain why the x-coordinates of the points where the graphs of the equations y = f(x) and y = g(x) intersect are the solutions of the equation f(x)
= g(x); find the solutions approximately, e.g., using technology to graph the functions, make tables of values, or find successive approximations.
Include cases where f(x) and/or g(x) are linear, polynomial, rational, absolute value, exponential, and logarithmic functions. %
Interpret expressions that represent a quantity in terms of its context. %

a. Interpret parts of an expression, such as terms, factors, and coefficients.

b. Interpret complicated expressions by viewing one or more of their parts as a single entity. For example, interpret p¢1+r)~ as the product of P and

a factor not depending on P.

Use the structure of an expression to identify ways to rewrite it. For example, see x*- y* as (x2)2 — (y2)2, thus recognizing it as a difference of squares
that can be factored as (x2 — y2)(x2 + y?2).

Choose and produce an equivalent form of an expression to reveal and explain properties of the quantity represented by the expression.%
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MAFS.912.A-SSE.2.3:

MAFS.912.F-BF.1.1:

MAFS.912.F-BF.2.3:

MAFS.912.F-IF.1.1:

MAFS.912.F-IF.2.4:

MAFS.912.F-IF.2.5:

MAFS.912.F-IF.2.6:

MAFS.912.F-IF.3.7:

MAFS.912.F-IF.3.8:

MAFS.912.G-GPE.2.5:

MAFS.912.G-GPE.2.6:

MAFS.912.G-GPE.2.7:

MAFS.912.N-Q.1.1:

MAFS.912.N-Q.1.2:

MAFS.912.N-Q.1.3:

MAFS.912.N-RN.1.1:

MAFS.912.N-RN.1.2:

MAFS.912.N-RN.2.3:

a. Factor a quadratic expression to reveal the zeros of the function it defines.
b. Complete the square in a quadratic expression to reveal the maximum or minimum value of the function it defines.
c. Use the properties of exponents to transform expressions for exponential functions. For example the expression 115 can be rewritten as

(115%™ #~ 1,012 to reveal the approximate equivalent monthly interest rate if the annual rate is 15%.

Write a function that describes a relationship between two quantities. %
a. Determine an explicit expression, a recursive process, or steps for calculation from a context.
b. Combine standard function types using arithmetic operations. For example, build a function that models the temperature of a cooling body by
adding a constant function to a decaying exponential, and relate these functions to the model.
c. Compose functions. For example, if T(y) is the temperature in the atmosphere as a function of height, and h(t) is the height of a weather balloon

as a function of time, then T(h(t)) is the temperature at the location of the weather balloon as a function of time.

Identify the effect on the graph of replacing f(x) by f(x) + k, k f(x), f(kx), and f(x + k) for specific values of k (both positive and negative); find the
value of k given the graphs. Experiment with cases and illustrate an explanation of the effects on the graph using technology. Include recognizing
even and odd functions from their graphs and algebraic expressions for them.

Understand that a function from one set (called the domain) to another set (called the range) assigns to each element of the domain exactly one
element of the range. If f is a function and x is an element of its domain, then f(x) denotes the output of f corresponding to the input x. The graph
of f is the graph of the equation y = f(x).

For a function that models a relationship between two quantities, interpret key features of graphs and tables in terms of the quantities, and sketch
graphs showing key features given a verbal description of the relationship. Key features include: intercepts; intervals where the function is increasing,
decreasing, positive, or negative; relative maximums and minimums; symmetries; end behavior; and periodicity. %

Relate the domain of a function to its graph and, where applicable, to the quantitative relationship it describes. For example, if the function h(n) gives
the number of person-hours it takes to assemble engines in a factory, then the positive integers would be an appropriate domain for the function. %
Calculate and interpret the average rate of change of a function (presented symbolically or as a table) over a specified interval. Estimate the rate of
change from a graph. %

Graph functions expressed symbolically and show key features of the graph, by hand in simple cases and using technology for more complicated cases.
*

. Graph linear and quadratic functions and show intercepts, maxima, and minima.

. Graph square root, cube root, and piecewise-defined functions, including step functions and absolute value functions.

. Graph polynomial functions, identifying zeros when suitable factorizations are available, and showing end behavior.

. Graph rational functions, identifying zeros and asymptotes when suitable factorizations are available, and showing end behavior.

® O o T o

. Graph exponential and logarithmic functions, showing intercepts and end behavior, and trigonometric functions, showing period, midline, and
amplitude, and using phase shift.

Write a function defined by an expression in different but equivalent forms to reveal and explain different properties of the function.
a. Use the process of factoring and completing the square in a quadratic function to show zeros, extreme values, and symmetry of the graph, and
interpret these in terms of a context.
b. Use the properties of exponents to interpret expressions for exponential functions. For example, identify percent rate of change in functions such

asy = (.02t Y = 0.97% Y = (lopEs Y = 1 2we, and classify them as representing exponential growth or decay.

Prove the slope criteria for parallel and perpendicular lines and use them to solve geometric problems (e.g., find the equation of a line parallel or
perpendicular to a given line that passes through a given point).

Clarifications:
Geometry - Fluency Recommendations

Fluency with the use of coordinates to establish geometric results, calculate length and angle, and use geometric representations as a modeling
tool are some of the most valuable tools in mathematics and related fields.

Find the point on a directed line segment between two given points that partitions the segment in a given ratio.
Use coordinates to compute perimeters of polygons and areas of triangles and rectangles, e.g., using the distance formula. %

Clarifications:
Geometry - Fluency Recommendations

Fluency with the use of coordinates to establish geometric results, calculate length and angle, and use geometric representations as a modeling
tool are some of the most valuable tools in mathematics and related fields.

Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas;
choose and interpret the scale and the origin in graphs and data displays. %
Define appropriate quantities for the purpose of descriptive modeling. %

Clarifications:
Algebra 1 Content Notes:

Working with quantities and the relationships between them provides grounding for work with expressions, equations, and functions.

Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. %

Explain how the definition of the meaning of rational exponents follows from extending the properties of integer exponents to those values, allowing
for a notation for radicals in terms of rational exponents. For example, we define gi= to be the cube root of 5 because we want ¢guvsyr = gams to
hold, so (523 must equal 5.

Rewrite expressions involving radicals and rational exponents using the properties of exponents.

Explain why the sum or product of two rational numbers is rational; that the sum of a rational number and an irrational number is irrational; and that
the product of a nonzero rational number and an irrational number is irrational.
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MAFS.912.5-1D.2.5: Summarize categorical data for two categories in two-way frequency tables. Interpret relative frequencies in the context of the data (including joint,
marginal, and conditional relative frequencies). Recognize possible associations and trends in the data. %
Represent data on two quantitative variables on a scatter plot, and describe how the variables are related. %
a. Fit a function to the data; use functions fitted to data to solve problems in the context of the data. Use given functions or choose a function
suggested by the context. Emphasize linear, and exponential models.
b. Informally assess the fit of a function by plotting and analyzing residuals.

c. Fit a linear function for a scatter plot that suggests a linear association.
MAFS.912.S-1D.2.6:

Clarifications:
Students take a more sophisticated look at using a linear function to model the relationship between two numerical variables. In addition to fitting
a line to data, students assess how well the model fits by analyzing residuals.

MAFS.912.5-1D.3.7: Interpret the slope (rate of change) and the intercept (constant term) of a linear model in the context of the data. %
Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending
MAFS.K12.MP.1.1: on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different
method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex problems
and identify correspondences between different approaches.

Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to
bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and
MAFS.K12.MP.2.1: manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative
reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to
the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized
or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read
the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

MAFS.K12.MP.3.1:

Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or

MAFS.K12.MP.4.1: use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools

MAFS.K12.MP.5.1: might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.

Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

MAFS.K12.MP.6.1:

Look for and make use of structure.
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Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

MAFS.K12.MP.7.1:

Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x
+1), (x-1)(x2+x + 1), and (x — 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to
solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.

MAFS.K12.MP.8.1:

ELD.K12.ELL.MA.1: English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.
ELD.K12.ELL.SI.1: English language learners communicate for social and instructional purposes within the school setting.

General Course Information and Notes

VERSION DESCRIPTION

This course is targeted for students who are not yet "college ready" in mathematics or simply need some additional instruction in content to prepare them for success in
college level mathematics. This course incorporates the Florida Standards for Mathematical Practices as well as the following Florida Standards for Mathematical Content:
Expressions and Equations, The Number System, Functions, Algebra, Geometry, Number and Quantity, Statistics and Probability, and the Florida Standards for High School
Modeling. The standards align with the Mathematics Postsecondary Readiness Competencies deemed necessary for entry-level college courses.

English Language Development (ELD) Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English Language Learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support, students
will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should specify a
relevant content area concept or topic of study chosen by curriculum developers and teachers which maximize an ELL's need for communication and social skills. To access an
ELL supporting document which delineates performance definitions and descriptors, please clock on the following link:

cpalms.org/uploads/docs/standards/eld/MA.pdf.

Additional Instructional Resources:
A.V.E. for Success Collection is provided by the Florida Association of School Administrators: fasa.net/4DCGI/cms/review.html?Action=CMS_Document&DocID=139. Please be
aware that these resources have not been reviewed by CPALMS and there may be a charge for the use of some of them in this collection.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Algebra >
Abbreviated Title: MATH COLL READINESS
Number of Credits: One (1) credit Course Length: Year (Y)

Course Attributes:

e Class Size Core Required

Course Number: 1200700

Course Type: Core Academic Course Course Level: 2
Course Status: Course Approved
Grade Level(s): 9,10,11,12,30,31

Graduation Requirement: Mathematics

Educator Certifications

IMathematics (Grades 6-12) I
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Mathematics Transfer (#1200990) s - ana ceyond eurensy

General Course Information and Notes

VERSION DESCRIPTION

SUBJECT AREA TRANSFER NUMBERS

Each course transferred into a Florida public school by an out-of-state or non-public school student should be matched with a course title and number when such course
provides substantially the same content. However, a few transfer courses may not be close enough in content to be matched. For those courses a subject area transfer

number is provided.

GENERAL INFORMATION

Course Number: 1200990

Course Type: Transfer Course
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Transfer and CTE Industry Certification
Substitutions >

Abbreviated Title: MATH TRAN

Course Length: Not Applicable
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Computer Science Substitution for
Mathematics (#1200997) 200- s seyond eurensy

General Course Information and Notes

VERSION DESCRIPTION

Section 1007.2616(6)(a), F.S., authorizes the substitution of up to one (1) mathematics credit (MA) and one (1) equally rigorous science (EQ) credit toward high school
graduation for a student receiving a passing score on an industry certification examination and using an eligible computer science course containing content related to the
course for which it is substituting. A listing of eligible computer science courses for the current school year is posted at
fldoe.org/core/fileparse.php/7746/urlt/1819CompSci.pdf.

The school district would determine which industry certification exams (passing scores) can yield course substitutions for mathematics and science. It is important to note
that one qualifying industry certification attainment equates to one substitution credit. A student would need to earn two distinct industry certifications tied to college credit
in order to earn the maximum two substitution credits (one for math, one for science). The eligible industry certifications that are tied to statewide college credit may be
found at fldoe.org/academics/career-adult-edu/career-technical-edu-agreements/industry-certification.stml.

Per statute, the substitution does not apply to Algebra 1, Geometry or higher-level mathematics courses; higher-level courses are Level 3 courses in the Florida Course Code
Directory.

Students who receive a course substitution earn course credit counted toward high school graduation. A course substitution does not factor into a student’s grade point
average (GPA).

Please note that course substitutions may not meet State University System (SUS) admission requirements or state scholarship program requirements.

QUALIFICATIONS

not applicable

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult

Course Number: 1200997 Education Courses > Subject: Mathematics >
SubSubject: Transfer and CTE Industry Certification
Substitutions >

Abbreviated Title: COMP SCI SUB MATH
Course Length: Not Applicable

Course Type: Course Substitution

Course Status: Course Approved

Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics
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Industry Certification Mathematics

Substitutionl (#1200998) z0u- s ceyon currens

General Course Information and Notes

VERSION DESCRIPTION

Section 1003.4282, F.S., authorizes the substitution of up to two (2) mathematics credits (MA) toward high school graduation for a student receiving a passing score on an
industry certification examination. Only one substitution per industry certification attained is allowed.

The school district would determine which industry certification exams (passing scores) can yield course substitutions for mathematics. It is important to note that one
qualifying industry certification attainment equates to one substitution credit. A student would need to earn two distinct industry certifications tied to college credit in order

to earn the maximum two substitution credits in Mathematics. The eligible industry certifications that are tied to statewide college credit may be found at

fldoe.org/academics/career-adult-edu/career-technical-edu-agreements/industry-certification.stml.

Students who receive a course substitution earn course credit counted toward high school graduation. A course substitution does not factor into a student’s grade point

average (GPA).

GENERAL INFORMATION

Course Number: 1200998

Course Type: Course Substitution
Course Status: Course Approved

Graduation Requirement: Mathematics

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Transfer and CTE Industry Certification
Substitutions >

Abbreviated Title: CTEIC MATH SUB 1

Course Length: Not Applicable
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Industry Certification Mathematics Substitution

2 (#1200999) 201 seoms s

General Course Information and Notes

VERSION DESCRIPTION

Course Substitutions

Section 1003.4282, F.S., authorizes the substitution of up to two (2) mathematics credits (MA) toward high school graduation for a student receiving a passing score on an
industry certification examination. Only one substitution per industry certification attained is allowed.

The school district would determine which industry certification exams (passing scores) can yield course substitutions for mathematics. It is important to note that one
qualifying industry certification attainment equates to one substitution credit. A student would need to earn two distinct industry certifications tied to college credit in order

to earn the maximum two substitution credits in Mathematics. The eligible industry certifications that are tied to statewide college credit may be found at

fldoe.org/academics/career-adult-edu/career-technical-edu-agreements/industry-certification.stml.

Students who receive a course substitution earn course credit counted toward high school graduation. A course substitution does not factor into a student’s grade point

average (GPA).

GENERAL INFORMATION

Course Number: 1200999

Course Type: Course Substitution
Course Status: Course Approved

Graduation Requirement: Mathematics

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Transfer and CTE Industry Certification
Substitutions >

Abbreviated Title: CTE/IC MATH SUB 2

Course Length: Not Applicable
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Mathematical Analysis Honors (#1201300) zoxs- s ceyona currens

Course Standards

MAFS.912.A-APR.2.2:

MAFS.912.A-APR.2.3:

MAFS.912.A-APR.3.4:

MAFS.912.A-APR.3.5:

MAFS.912.A-APR.4.6:

MAFS.912.A-APR.4.7:

MAFS.912.A-REI.3.8:
MAFS.912.A-REI.3.9:

MAFS.912.F-BF.1.1:

MAFS.912.F-BF.1.2:

MAFS.912.F-BF.2.3:

MAFS.912.F-IF.3.7:

MAFS.912.N-CN.3.9:
MAFS.912.N-VM.3.6:
MAFS.912.N-VM.3.7:
MAFS.912.N-VM.3.8:

MAFS.912.N-VM.3.9:

MAFS.912.N-VM.3.10:

MAFS.912.N-VM.3.12:

MAFS.912.S-CP.2.8:

MAFS.912.S-CP.2.9:

MAFS.K12.MP.1.1:

Know and apply the Remainder Theorem: For a polynomial p(x) and a number a, the remainder on division by x — a is p(a), so p(a) = 0 if and only if (x
—a) is a factor of p(x).

Identify zeros of polynomials when suitable factorizations are available, and use the zeros to construct a rough graph of the function defined by the
polynomial.

Prove polynomial identities and use them to describe numerical relationships. For example, the polynomial identity (x2 + y2)2 = (x2 —y2)2 + (2xy)2 can
be used to generate Pythagorean triples.
Know and apply the Binomial Theorem for the expansion of (x + yy~ in powers of x and y for a positive integer n, where x and y are any numbers,
with coefficients determined for example by Pascal’s Triangle.
Rewrite simple rational expressions in different forms; write a(x)/b(x) in the form q(x) + r(x)/b(x), where a(x), b(x), q(x), and r(x) are polynomials with
the degree of r(x) less than the degree of b(x), using inspection, long division, or, for the more complicated examples, a computer algebra system.
Understand that rational expressions form a system analogous to the rational numbers, closed under addition, subtraction, multiplication, and division
by a nonzero rational expression; add, subtract, multiply, and divide rational expressions.
Represent a system of linear equations as a single matrix equation in a vector variable.
Find the inverse of a matrix if it exists and use it to solve systems of linear equations (using technology for matrices of dimension 3 x 3 or greater).
Write a function that describes a relationship between two quantities. %
a. Determine an explicit expression, a recursive process, or steps for calculation from a context.
b. Combine standard function types using arithmetic operations. For example, build a function that models the temperature of a cooling body by
adding a constant function to a decaying exponential, and relate these functions to the model.
c. Compose functions. For example, if T(y) is the temperature in the atmosphere as a function of height, and h(t) is the height of a weather balloon
as a function of time, then T(h(t)) is the temperature at the location of the weather balloon as a function of time.

Write arithmetic and geometric sequences both recursively and with an explicit formula, use them to model situations, and translate between the two
forms. %

Identify the effect on the graph of replacing f(x) by f(x) + k, k f(x), f(kx), and f(x + k) for specific values of k (both positive and negative); find the
value of k given the graphs. Experiment with cases and illustrate an explanation of the effects on the graph using technology. Include recognizing
even and odd functions from their graphs and algebraic expressions for them.

Graph functions expressed symbolically and show key features of the graph, by hand in simple cases and using technology for more complicated cases.
*

. Graph linear and quadratic functions and show intercepts, maxima, and minima.

. Graph square root, cube root, and piecewise-defined functions, including step functions and absolute value functions.

. Graph polynomial functions, identifying zeros when suitable factorizations are available, and showing end behavior.

. Graph rational functions, identifying zeros and asymptotes when suitable factorizations are available, and showing end behavior.

® O o T o

. Graph exponential and logarithmic functions, showing intercepts and end behavior, and trigonometric functions, showing period, midline, and
amplitude, and using phase shift.

Know the Fundamental Theorem of Algebra; show that it is true for quadratic polynomials.

Use matrices to represent and manipulate data, e.g., to represent payoffs or incidence relationships in a network.

Multiply matrices by scalars to produce new matrices, e.g., as when all of the payoffs in a game are doubled.

Add, subtract, and multiply matrices of appropriate dimensions.

Understand that, unlike multiplication of numbers, matrix multiplication for square matrices is not a commutative operation, but still satisfies the
associative and distributive properties.

Understand that the zero and identity matrices play a role in matrix addition and multiplication similar to the role of 0 and 1 in the real numbers. The
determinant of a square matrix is nonzero if and only if the matrix has a multiplicative inverse.

Work with 2 x 2 matrices as transformations of the plane, and interpret the absolute value of the determinant in terms of area.

Apply the general Multiplication Rule in a uniform probability model, P(A and B) = P(A)P(B|A) = P(B)P(A|B), and interpret the answer in terms of the
model. %

Use permutations and combinations to compute probabilities of compound events and solve problems. %

Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending
on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different
method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex problems
and identify correspondences between different approaches.

Reason abstractly and quantitatively.
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Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to
bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and

MAFS.K12.MP.2.1: manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative
reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to
the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized
or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read
the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

MAFS.K12.MP.3.1:

Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or

MAFS.K12.MP.4.1: use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools

MAFS.K12.MP.5.1: might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.

Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

MAFS.K12.MP.6.1:

Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

MAFS.K12.MP.7.1:

Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x
+1), (x=-1)(x2 + x + 1), and (x — 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to
solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.

MAFS.K12.MP.8.1:

LS % BT L5 Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks; analyze the
specific results based on explanations in the text.
LAFS.1112.RST.2.4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical
context relevant to grades 11-12 texts and topics.
LS IR FST 5.7 Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to
address a question or solve a problem.
Write arguments focused on discipline-specific content.
a. Introduce precise, knowledgeable claim(s), establish the significance of the claim(s), distinguish the claim(s) from alternate or opposing claims, and
create an organization that logically sequences the claim(s), counterclaims, reasons, and evidence.
b. Develop claim(s) and counterclaims fairly and thoroughly, supplying the most relevant data and evidence for each while pointing out the strengths

and limitations of both claim(s) and counterclaims in a discipline-appropriate form that anticipates the audience’s knowledge level, concerns,
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LAFS.1112.WHST.1.1: values, and possible biases.

c. Use words, phrases, and clauses as well as varied syntax to link the major sections of the text, create cohesion, and clarify the relationships
between claim(s) and reasons, between reasons and evidence, and between claim(s) and counterclaims.

d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing.

e. Provide a concluding statement or section that follows from or supports the argument presented.

LAFS.1112.WHST.2.4: Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
LAFS.1112.WHST.3.9: Draw evidence from informational texts to support analysis, reflection, and research.

ELD.K12.ELL.MA.1: English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.
ELD.K12.ELL.SI.1: English language learners communicate for social and instructional purposes within the school setting.

General Course Information and Notes

GENERAL NOTES

Honors and Advanced Level Course Note: Advanced courses require a greater demand on students through increased academic rigor. Academic rigor is obtained
through the application, analysis, evaluation, and creation of complex ideas that are often abstract and multi-faceted. Students are challenged to think and collaborate
critically on the content they are learning. Honors level rigor will be achieved by increasing text complexity through text selection, focus on high-level qualitative measures,
and complexity of task. Instruction will be structured to give students a deeper understanding of conceptual themes and organization within and across disciplines. Academic
rigor is more than simply assigning to students a greater quantity of work.

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support,
students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL’s need for communication and social skills. To
access an ELL supporting document which delineates performance definitions and descriptors, please click on the following link:
cpalms.org/uploads/docs/standards/eld/MA.pdf

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Mathematical Analysis >
Abbreviated Title: MATH ANALYSIS HON
Number of Credits: Half credit (.5) Course Length: Semester (S)

Course Attributes:

Course Number: 1201300

e Honors
Course Type: Core Academic Course Course Level: 3
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics

Educator Certifications

IMathematics (Grades 6-12) I
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Analysis of Functions Honors (#1201315) s - aaseyond curenty

Course Standards

MAFS.912.F-BF.1.1:

MAFS.912.F-BF.2.4:

MAFS.912.F-BF.2.5:

MAFS.912.F-IF.3.7:

MAFS.912.F-IF.3.8:

MAFS.912.F-LE.1.4:

MAFS.912.F-TF.1.3:

MAFS.912.F-TF.1.4:
MAFS.912.F-TF.2.5:

MAFS.912.F-TF.2.6:

MAFS.912.F-TF.2.7:

MAFS.912.F-TF.3.8:

MAFS.K12.MP.1.1:

MAFS.912.A-APR.2.2:

MAFS.912.A-APR.4.6:

MAFS.912.A-APR.4.7:

MAFS.912.N-CN.3.9:

Know and apply the Remainder Theorem: For a polynomial p(x) and a number a, the remainder on division by x — a is p(a), so p(a) = 0 if and only if (x
— a) is a factor of p(x).
Rewrite simple rational expressions in different forms; write a(x)/b(x) in the form q(x) + r(x)/b(x), where a(x), b(x), q(x), and r(x) are polynomials with
the degree of r(x) less than the degree of b(x), using inspection, long division, or, for the more complicated examples, a computer algebra system.
Understand that rational expressions form a system analogous to the rational numbers, closed under addition, subtraction, multiplication, and division
by a nonzero rational expression; add, subtract, multiply, and divide rational expressions.
Write a function that describes a relationship between two quantities. %
a. Determine an explicit expression, a recursive process, or steps for calculation from a context.
b. Combine standard function types using arithmetic operations. For example, build a function that models the temperature of a cooling body by
adding a constant function to a decaying exponential, and relate these functions to the model.
c. Compose functions. For example, if T(y) is the temperature in the atmosphere as a function of height, and h(t) is the height of a weather balloon
as a function of time, then T(h(t)) is the temperature at the location of the weather balloon as a function of time.

Find inverse functions.
a. Solve an equation of the form f(x) = ¢ for a simple function f that has an inverse and write an expression for the inverse. For example, f(x) =2 x3
or f(x) = (x+1)/(x-1) for x # 1.
b. Verify by composition that one function is the inverse of another.
c. Read values of an inverse function from a graph or a table, given that the function has an inverse.
d. Produce an invertible function from a non-invertible function by restricting the domain.

Understand the inverse relationship between exponents and logarithms and use this relationship to solve problems involving logarithms and exponents.

Graph functions expressed symbolically and show key features of the graph, by hand in simple cases and using technology for more complicated cases.
*

. Graph linear and quadratic functions and show intercepts, maxima, and minima.

. Graph square root, cube root, and piecewise-defined functions, including step functions and absolute value functions.

. Graph polynomial functions, identifying zeros when suitable factorizations are available, and showing end behavior.

. Graph rational functions, identifying zeros and asymptotes when suitable factorizations are available, and showing end behavior.

® O o T o

. Graph exponential and logarithmic functions, showing intercepts and end behavior, and trigonometric functions, showing period, midline, and
amplitude, and using phase shift.

Write a function defined by an expression in different but equivalent forms to reveal and explain different properties of the function.
a. Use the process of factoring and completing the square in a quadratic function to show zeros, extreme values, and symmetry of the graph, and
interpret these in terms of a context.
b. Use the properties of exponents to interpret expressions for exponential functions. For example, identify percent rate of change in functions such
asy = (102 Y = (0973 Y = c1op=s Y = (1 2)ve, and classify them as representing exponential growth or decay.

For exponential models, express as a logarithm the solution to 4= = d where a, ¢, and d are numbers and the base b is 2, 10, or e; evaluate the
logarithm using technology. %

Use special triangles to determine geometrically the values of sine, cosine, tangent for n/3, n/4 and n/6, and use the unit circle to express the values
of sine, cosine, and tangent for n—x, n+x, and 2n—x in terms of their values for x, where x is any real number.

Use the unit circle to explain symmetry (odd and even) and periodicity of trigonometric functions.

Choose trigonometric functions to model periodic phenomena with specified amplitude, frequency, and midline. %

Understand that restricting a trigonometric function to a domain on which it is always increasing or always decreasing allows its inverse to be
constructed.

Use inverse functions to solve trigonometric equations that arise in modeling contexts; evaluate the solutions using technology, and interpret them in
terms of the context. %

Prove the Pythagorean identity sin2(8) + cos2(8) = 1 and use it to calculate trigonometric ratios.

Know the Fundamental Theorem of Algebra; show that it is true for quadratic polynomials.

Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending
on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different
method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex problems
and identify correspondences between different approaches.

Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to
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MAFS.K12.MP.2.1:

MAFS.K12.MP.3.1:

MAFS.K12.MP.4.1:

MAFS.K12.MP.5.1:

MAFS.K12.MP.6.1:

MAFS.K12.MP.7.1:

MAFS.K12.MP.8.1:

LAFS.1112.RST.1.3:

LAFS.1112.RST.2.4:

LAFS.1112.RST.3.7:

LAFS.1112.SL.1.1:

bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and
manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative
reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to
the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized
or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read
the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or
use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools
might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.

Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x
+1), (x=1)(x2 + x + 1), and (x — 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to
solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.

Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks; analyze the
specific results based on explanations in the text.
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical
context relevant to grades 11-12 texts and topics.
Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to
address a question or solve a problem.
Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grades 11—
12 topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.
a. Come to discussions prepared, having read and researched material under study; explicitly draw on that preparation by referring to evidence from
texts and other research on the topic or issue to stimulate a thoughtful, well-reasoned exchange of ideas.
b. Work with peers to promote civil, democratic discussions and decision-making, set clear goals and deadlines, and establish individual roles as
needed.
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LAFS.1112.SL.1.2:

LAFS.1112.SL.1.3:

LAFS.1112.SL.2.4:

ELD.K12.ELL.MA.1:
ELD.K12.ELL.SI.1:

LAFS.1112.WHST.1.1:

LAFS.1112.WHST.2.4:
LAFS.1112.WHST.3.9:

c. Propel conversations by posing and responding to questions that probe reasoning and evidence; ensure a hearing for a full range of positions on a
topic or issue; clarify, verify, or challenge ideas and conclusions; and promote divergent and creative perspectives.

d. Respond thoughtfully to diverse perspectives; synthesize comments, claims, and evidence made on all sides of an issue; resolve contradictions
when possible; and determine what additional information or research is required to deepen the investigation or complete the task.

Integrate multiple sources of information presented in diverse formats and media (e.g., visually, quantitatively, orally) in order to make informed
decisions and solve problems, evaluating the credibility and accuracy of each source and noting any discrepancies among the data.

Evaluate a speaker’s point of view, reasoning, and use of evidence and rhetoric, assessing the stance, premises, links among ideas, word choice, points
of emphasis, and tone used.

Present information, findings, and supporting evidence, conveying a clear and distinct perspective, such that listeners can follow the line of reasoning,
alternative or opposing perspectives are addressed, and the organization, development, substance, and style are appropriate to purpose, audience,
and a range of formal and informal tasks.

Write arguments focused on discipline-specific content.

a. Introduce precise, knowledgeable claim(s), establish the significance of the claim(s), distinguish the claim(s) from alternate or opposing claims, and
create an organization that logically sequences the claim(s), counterclaims, reasons, and evidence.

b. Develop claim(s) and counterclaims fairly and thoroughly, supplying the most relevant data and evidence for each while pointing out the strengths
and limitations of both claim(s) and counterclaims in a discipline-appropriate form that anticipates the audience’s knowledge level, concerns,
values, and possible biases.

c. Use words, phrases, and clauses as well as varied syntax to link the major sections of the text, create cohesion, and clarify the relationships
between claim(s) and reasons, between reasons and evidence, and between claim(s) and counterclaims.

d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing.

e. Provide a concluding statement or section that follows from or supports the argument presented.

Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
Draw evidence from informational texts to support analysis, reflection, and research.
English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.

English language learners communicate for social and instructional purposes within the school setting.

General Course Information and Notes

GENERAL NOTES

Honors and Advanced Level Course Note: Advanced courses require a greater demand on students through increased academic rigor. Academic rigor is obtained

through the application, analysis, evaluation, and creation of complex ideas that are often abstract and multi-faceted. Students are challenged to think and collaborate

critically on the content they are learning. Honors level rigor will be achieved by increasing text complexity through text selection, focus on high-level qualitative measures,
and complexity of task. Instruction will be structured to give students a deeper understanding of conceptual themes and organization within and across disciplines. Academic
rigor is more than simply assigning to students a greater quantity of work.

English Language Development ELD Standards Special Notes Section:
Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and

concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support,
students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL’s need for communication and social skills. To
access an ELL supporting document which delineates performance definitions and descriptors, please click on the following link:
cpalms.org/uploads/docs/standards/eld/MA.pdf

GENERAL INFORMATION

Course Number: 1201315

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Mathematical Analysis >

Abbreviated Title: ANALYSIS OF FUNC HON

Number of Credits: Half credit (.5) Course Length: Semester (S)
Course Attributes:
e Honors
Course Type: Core Academic Course Course Level: 3

Course Status: Course Approved

Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics

Educator Certifications

IMathematics (Grades 6-12)

page 1515 0f 4183



page 1516 of 4183



International Baccalaureate Mathematics: Analysis and
Approaches 1 (#1201325) 20 - aa sceyond teurenty

General Course Information and Notes

VERSION DESCRIPTION

The curriculum description for this IB course is provided at ibo.org/en/programmes/.

GENERAL INFORMATION

Course Number: 1201325

Number of Credits: One (1) credit

Course Type: Core Academic Course
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics

Educator Certifications

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Mathematical Analysis >
Abbreviated Title: IB MATH: ANLYS/APPR1
Course Length: Year (Y)
Course Attributes:

e [nternational Baccalaureate (IB)
Course Level: 3

IMathematics (Grades 6-12)
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International Baccalaureate Mathematics: Analysis and
Approaches 2 (#1201330) 20 - ana ceyond ceurenty

General Course Information and Notes

VERSION DESCRIPTION

The curriculum description for this IB course is provided at ibo.org/en/programmes/.

GENERAL INFORMATION

Course Number: 1201330

Number of Credits: One (1) credit

Course Type: Core Academic Course
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics

Educator Certifications

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Mathematical Analysis >
Abbreviated Title: IB MATH: ANLYS/APPR2
Course Length: Year (Y)
Course Attributes:

e [nternational Baccalaureate (IB)
Course Level: 3

IMathematics (Grades 6-12)
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International Baccalaureate Mathematics: Analysis and
Approaches 3 (#1201335) 20 - aa seyond teurenty

General Course Information and Notes

VERSION DESCRIPTION

The curriculum description for this IB course is provided at ibo.org/en/programmes/.

GENERAL INFORMATION

Course Number: 1201335

Number of Credits: One (1) credit

Course Type: Core Academic Course
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics

Educator Certifications

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Mathematical Analysis >
Abbreviated Title: IB MATH: ANLYS/APPR3
Course Length: Year (Y)
Course Attributes:

e [nternational Baccalaureate (IB)
Course Level: 3

IMathematics (Grades 6-12)
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Calculus

Course Standards

Honors (#1202300) s - 2022 curens

MAFS.912.C.1.6:

MAFS.912.C.1.7:

MAFS.912.C.1.8:

MAFS.912.C.2.1:

MAFS.912.C.2.2:

MAFS.912.C.2.3:

Find limits at infinity.

Clarifications:

Example 1: Find ]JJ'n

E—rmw

X

x—1

Example 2: Find ]y (2x3 - 500;{2)

E—rmw

= —x+10
—_—

Example 3: Find hIn
x —8

=

Decide when a limit is infinite and use limits involving infinity to describe asymptotic behavior.

Clarifications:

Example 1: Find ].ln'l

x—=0

2 —3x
]
x

Example 2: Where does the following function have asymptote(s)? Explain your answer.

1
Jn=—g———r
x=Tx+10
Find special limits such as iy ST
¥—0

Clarifications: )
ST

Example: Use a diagram to show that |j;,
x—0

is equal to 1.
T

Understand the concept of derivative geometrically, numerically, and analytically, and interpret the derivative as an instantaneous rate of change or
the slope of the tangent line.

Clarifications:

Example: Approximate the derivative of _j'(x) e xg at x=5 by calculating values of M for values of h that are very close to zero.
h

Use a diagram to explain what you are doing and what the result means.

State, understand, and apply the definition of derivative.

Clarifications:

s N ST ) T
Example 1 (related to the example given in C.2.1):Find fis5, . What does the result tell you?
k=0 B
Use the limit given above to determine the derivative function for f(x). In other words calculate f'(x) = [ 333, Jlxth) - fix) for i) 2.
bl k

Example 2: For the function g(x), shown on the graph, draw the graph of g’(x) by estimation. Explain how you arrived at your solution.

ax)

Find the derivatives of functions, including algebraic, trigonometric, logarithmic, and exponential functions.

Clarifications:

Example 1: Find d_y for the function y = _1_"2.
dr :

Al
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Example 2: Find "¥ for the function y = In(x).
di

Find the derivatives of sums, products, and quotients.

Clarifications:
MAFS.912.C.2.4" Example 1: Find the derivative of the function f(x)= xcos(x).

Example 2: Using the quotient rule for derivatives, show that the derivative of f(x) = tan(x) is f '(x) = SECE (x) .

Find the derivatives of composite functions using the Chain Rule.

Clarifications:

Example 1: Find Yy for £ 2 oy
MAFS.912.C.2.5; S f(z) = (2 +2)

Example 2: Find F'ix) for F(x) = sin %) :

Find the derivatives of implicitly-defined functions.

MAFS.912.C.2.6- Clarifications:

Example: For the equation Ty — _?\'2”.'3 — §, find dj at the point (2, 3).
' ' dr

Find derivatives of inverse functions.

MAFS.912.C.2.7: Clarifications:
Example: Let f{.r‘] 94 and _g(.t'] Jf 1,::_J.:,find HJ{?,\J'

Find second derivatives and derivatives of higher order.

MAFS.912.C.2.8: Clarifications:
Example: Let F'{.r) f,-”n.r_ Find fﬂ[\.é') and f ’”(X).

Find derivatives using logarithmic differentiation.

Clarifications:

i . : P —
MAFS.912.C.2.9: Example 1: Find r_j for the following equation: 1 \/ (x + .'.5]'5(.2' — T
ar

Example 2: Find the derivative of flx) (_-jltz + 5)%

Understand and use the relationship between differentiability and continuity.

Clarifications:
MAFS.912.C.2.10: Example 1: Let f(x)=1/x. Is f(x) continuous at x = 0? Is f(x) differentiable at x = 0? Explain your answers.

Example 2: Is f(x) = IxI continuous at x=07? Is f(x) differentiable at x=0? Explain your answers.

Understand and apply the Mean Value Theorem.

Clarifications:
TV TEA
Example 1: Let f{;) = /7. On the interval [1, 9], find the value of ¢ such that f(9) - f(1) = f'(ch
MAFS.912.C.2.11: 9—1
Example 2: At a car race, two cars join the race at the same point at the same time. They finish the race in a tie. Prove that some time during the

race, the two cars had exactly the same speed. (Hint: Define f(t), g(t), and h(t), where f(t) is the distance that car 1 has traveled at time t, g(t) is the
distance that car 2 has travelled at time t, and h(t) = f(t) - g(t).)

Find the slope of a curve at a point, including points at which there are vertical tangent lines and no tangent lines.

Clarifications:
Example 1: Find the slope of the line tangent to the graph of the equation y = -Jat the point (2, 8).

MAFS.912.C.3.1:
Example 2: Find the slope of the line tangent to the graph of the function Ffin=3 "(1 —-x) at x=1. Explain your answer.

Example 3: Find the slope of the line tangent to the graph of the function fix)= |x3 2y 8| at x=2. Explain your answer.

Find an equation for the tangent line to a curve at a point and a local linear approximation.

Clarifications:

- Fi i i i % i i
MAFS.912.C.3.2- Example 1: Find an equation of the line tangent to the graph of the equation = I at the point (2, 8)

Example 2: Use a local linear approximation to estimate the derivative of f{x) =x *atx=2.

Decide where functions are decreasing and increasing. Understand the relationship between the increasing and decreasing behavior of f and the sign
of f'.

Clarifications:

Example 1: For what values of x, is the function Fix= & decreasing?
241
MAFS.912.C.3.3:

Example 2: The weight of a new infant baby during the first two months can be modeled by the following function: 4; — 15_3 + Ef_? i Ez +3 W
4

represents weight in pounds, and t represents time in months. When is the infant gaining weight or losing weight during the first two months?
Explain your answer.
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Find local and absolute maximum and minimum points.

Clarifications:

Example 1: For the graph of the function £y .. .3 __ a.. find the local maximum and local minimum points of f(x) on [-2, 3].
MAFS.912.C.3.4: P P f(x) =2° — 32 p () on [-2, 3]

Find points of inflection of functions. Understand the relationship between the concavity of f and the sign of f. Understand points of inflection as
places where concavity changes.

MAFS.912.C.3.5: Clarifications:
Example: For the graph of the function If'[.‘.-] .E‘:; — 34 find the points of inflection of f(x) and determine where f(x) is concave upward and

concave downward.

Use first and second derivatives to help sketch graphs. Compare the corresponding characteristics of the graphs of f, f', and f".

MAFS.912.C.3.6: Clarifications:
Example: Use information from the first and second derivatives to sketch the graph of If'[l].-] Ijul A 3_{-? —9r 41

Use implicit differentiation to find the derivative of an inverse function.

MAFS.912.C.3.7: Clarifications:
Example: Let f'{.r‘:l 9:.3* and (jl:.t"_l Jf ]l"-!".' Find g'(x) using implicit differentiation.

Solve optimization problems.

Clarifications:
MAFS.912.C.3.8: Example 1: You want to enclose a rectangular field with an area of 5 {J{JUHF.Q' Find the shortest length of fencing you can use.

Example 2: The sum of the perimeters of an equilateral triangle and a square is 20. Find the dimensions of each that will produce the least area.

Find average and instantaneous rates of change. Understand the instantaneous rate of change as the limit of the average rate of change. Interpret a
derivative as a rate of change in applications, including velocity, speed, and acceleration.

Clarifications:
Example: The vertical distance traveled by an object within the earth’s gravitational field (and neglecting air resistance) is given by the equation

MAFS.912.C.3.9: x(f) = %gﬁg +vpt+ where g is the force on the object due to earth’s gravity, Vo is the initial velocity, Xo is the initial height above the ground, t

is the time in seconds, and down is the negative vertical direction. Determine the instantaneous speed and the average speed for an object, initially

at rest, 3 seconds after it is dropped from a 100m tall cliff. What about 5 seconds after?. Use g= _10ﬁ .
]

Find the velocity and acceleration of a particle moving in a straight line.

Clarifications:

WAFS.912.C.3.10: Example: A bead on a wire moves so that, after t seconds, its distance s cm from the midpoint of the wire is given by 5 — Hgin(f — ;ri.-'_l';,. Find

its maximum velocity and where along the wire this occurs.

Model rates of change, including related rates problems.

Clarifications:

MAFS.912.C.3.11: Example: One boat is heading due south at 10 mph. Another boat is heading due west at 15 mph. Both boats are heading toward the same point. If
the boats maintain their speeds and directions, they will meet in two hours. Find the rate (in miles per hour) that the distance between them is
decreasing exactly one hour before they meet.

Use rectangle approximations to find approximate values of integrals.

Clarifications:

5]
MAFS.912.C.4.1: Example: Find an approximate value forf 2l pusing 6 rectangles of equal width under the graph of f(.z"l li,.2between x=0 and x=3. How

0
did you form your rectangles? Compute this approximation three times using at least three different methods to form the rectangles.

Calculate the values of Riemann Sums over equal subdivisions using left, right, and midpoint evaluation points.

Clarifications:
Example 1: Find the value of the Riemann Sum over the interval [0, 1] using 6 subintervals of equal width for Fix= g% evaluated at the

MAFS.912.C.4.2: midpoint of each subinterval.

T
Example 2: Estimate J- gin x 7% using a Riemann midpoint sum with 4 subintervals.
1]

Interpret a definite integral as a limit of Riemann sums.

Clarifications:
MAFS.912.C.4.3: Example: Find the values of the Riemann sums over the interval [0, 1] using 12 and 24 subintervals of equal width for Flxi=e evaluated

at the midpoint of each subinterval. Write an expression for the Riemann sums using n intervals of equal width. Find the limit of this Riemann Sums
as n goes to infinity.

Interpret a definite integral of the rate of change of a quantity over an interval as the change of the quantity over the interval. That is, Ia f'(x)dx =
a2

f(b) - f(a) (Fundamental Theorem of Calculus).

Clarifications:
MAFS.912.C.4.4: Example: Explain why

5
I2xdx= 5% _ 4%
4
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Use the Fundamental Theorem of Calculus to evaluate definite and indefinite integrals and to represent particular antiderivatives. Perform analytical and
graphical analysis of functions so defined.

Clarifications:
Example 1: Using antiderivatives, find

;
o
[ xdr
0

Example 2: Evaluate
3

_l-é'xdx
1

MAFS.912.C.4.5:

Example 3: Find

J-qu;dx

Use these properties of definite integrals:
o [F100 + geoldx = [*fegax + [*g(dx

[

o Fk o f(x)dx = k Ff(x)dx

e |*f(x)dx =0

a

o [ﬁf(x)dx =- [‘f(x)dx

“a = b

o |’ Ff(x)dx + [_‘f(x)dx = |’ f(x)dx

“a

L]

MAFS.912.C.4.6: Iff(x) < g(x) on [a, b], then [*f(x)dx < [*g(x)dx

Clarifications:
Example 1: Given Ef(x)dx - g and J'if(ﬂdx: —g, find L35f(x)dx‘ _Iif(x)dx , and E[f(x) + 2)dx

Example 2: Evaluate
Ix

_[ (sin x +cos x)dx
0

Use integration by substitution (or change of variable) to find values of integrals.

Clarifications:
MAFS.912.C.4.7:

Example: Find‘/-.;-gf_..-:3 + 1)dx

Use Riemann Sums, the Trapezoidal Rule, and technology to approximate definite integrals of functions represented algebraically, geometrically, and by
tables of values.

Clarifications:
3

h a
rodr

Example 1: Use the Trapezoidal Rule with 6 subintervals over [0, 3] for .f'(.c"l .?'2 to approximate the value of[
MAFS.912.C.4.8:

0

Example 2: Find an approximation to

jl-«.l'g— xidx
=

Find specific antiderivatives using initial conditions, including finding velocity functions from acceleration functions, finding position functions from
velocity functions, and solving applications related to motion along a line.

Clarifications:

Example 1: A bead on a wire moves so that its velocity (in cm/s), after t seconds, is given by v(t) = 3 cos 3t. Given that it starts 2 cm to the left
of the midpoint of the wire, find its position after 5 seconds.

Example 2: Carla recorded their car’s speed during their trip from school to home. She plotted the data and obtained the following graph. What
might the graph for distance versus time look like for their trip to home? Label the axes of your graph and explain why you think it might be a correct
MAFS.912.C.5.1 representation of the distance versus time for their trip.

Wimih)

30

10

01 03 05
t{haour)

Use definite integrals to find the area between a curve and the x-axis or between two curves.
MAFS.912.C.5.5: Clarifications:
Example: Find the area bounded by y = \/T y=10, and x = 2.

Use definite integrals to find the volume of a solid with known cross-sectional area, including solids of revolution.

Clarifications:
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MAFS.912.C.5.7:

MAFS.912.C.5.8:

Example 1: A cone with its vertex at the origin lies symmetrically along the x-axis. The base of the cone is at x = 5 and the base radius is 7. Use
integration to find the volume of the cone.

Example 2: What is the volume of the solid created when the area between the curves f(x) = x and g(x) = x2 for 0 < x < 1 is revolved around the y-
axis?

Apply integration to model, and solve problems in physical, biological, and social sciences.

Clarifications:
Example: During an acceleration trial, a test vehicle traveling in a straight line has a velocity given by the equation v(t)=sin t , where t is in
seconds and velocity is in feet per second. Find the total distance traveled by the test car during the time interval from 0 seconds to 1.5 seconds.

MAFS.K12.MP.1.1:

MAFS.K12.MP.2.1:

MAFS.K12.MP.3.1:

MAFS.K12.MP.4.1:

MAFS.K12.MP.5.1:

MAFS.K12.MP.6.1:

MAFS.K12.MP.7.1:

Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending
on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different
method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex problems
and identify correspondences between different approaches.

Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to
bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and
manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative
reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of
guantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to
the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized
or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read
the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or
use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools
might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.

Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
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complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x
+1), (x=1)(x2 + x + 1), and (x — 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to
solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.

Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks; analyze the
specific results based on explanations in the text.
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical
context relevant to grades 11-12 texts and topics.
Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to
address a question or solve a problem.
Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grades 11—
12 topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.
a. Come to discussions prepared, having read and researched material under study; explicitly draw on that preparation by referring to evidence from
texts and other research on the topic or issue to stimulate a thoughtful, well-reasoned exchange of ideas.
b. Work with peers to promote civil, democratic discussions and decision-making, set clear goals and deadlines, and establish individual roles as
needed.
c. Propel conversations by posing and responding to questions that probe reasoning and evidence; ensure a hearing for a full range of positions on a
topic or issue; clarify, verify, or challenge ideas and conclusions; and promote divergent and creative perspectives.
d. Respond thoughtfully to diverse perspectives; synthesize comments, claims, and evidence made on all sides of an issue; resolve contradictions
when possible; and determine what additional information or research is required to deepen the investigation or complete the task.

Integrate multiple sources of information presented in diverse formats and media (e.g., visually, quantitatively, orally) in order to make informed
decisions and solve problems, evaluating the credibility and accuracy of each source and noting any discrepancies among the data.

Evaluate a speaker’s point of view, reasoning, and use of evidence and rhetoric, assessing the stance, premises, links among ideas, word choice, points
of emphasis, and tone used.

Present information, findings, and supporting evidence, conveying a clear and distinct perspective, such that listeners can follow the line of reasoning,
alternative or opposing perspectives are addressed, and the organization, development, substance, and style are appropriate to purpose, audience,
and a range of formal and informal tasks.

Write arguments focused on discipline-specific content.

a. Introduce precise, knowledgeable claim(s), establish the significance of the claim(s), distinguish the claim(s) from alternate or opposing claims, and
create an organization that logically sequences the claim(s), counterclaims, reasons, and evidence.

b. Develop claim(s) and counterclaims fairly and thoroughly, supplying the most relevant data and evidence for each while pointing out the strengths
and limitations of both claim(s) and counterclaims in a discipline-appropriate form that anticipates the audience’s knowledge level, concerns,
values, and possible biases.

c. Use words, phrases, and clauses as well as varied syntax to link the major sections of the text, create cohesion, and clarify the relationships
between claim(s) and reasons, between reasons and evidence, and between claim(s) and counterclaims.

d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing.

e. Provide a concluding statement or section that follows from or supports the argument presented.

Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
Draw evidence from informational texts to support analysis, reflection, and research.
English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.

English language learners communicate for social and instructional purposes within the school setting.

General Course Information and Notes

GENERAL NOTES

Honors and Advanced Level Course Note: Advanced courses require a greater demand on students through increased academic rigor. Academic rigor is obtained
through the application, analysis, evaluation, and creation of complex ideas that are often abstract and multi-faceted. Students are challenged to think and collaborate
critically on the content they are learning. Honors level rigor will be achieved by increasing text complexity through text selection, focus on high-level qualitative measures,
and complexity of task. Instruction will be structured to give students a deeper understanding of conceptual themes and organization within and across disciplines. Academic
rigor is more than simply assigning to students a greater quantity of work.

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support,
students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL’s need for communication and social skills. To
access an ELL supporting document which delineates performance definitions and descriptors, please click on the following link:
cpalms.org/uploads/docs/standards/eld/MA.pdf
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GENERAL INFORMATION

Course Number: 1202300

Number of Credits: One (1) credit

Course Type: Core Academic Course
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics

Educator Certifications

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Calculus >
Abbreviated Title: CALCULUS HON
Course Length: Year (Y)
Course Attributes:

e Honors

Course Level: 3

IMathematics (Grades 6-12)
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Advanced Placement Calculus AB (#1202310) - s teyona urrens

General Course Information and Notes

GENERAL NOTES

The course description for this Advanced Placement courses is located on the College Board site at apcentral.collegeboard.com/apc/public/courses/teachers_corner/index.html.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Calculus >

Abbreviated Title: AP CALCULUS AB

Number of Credits: One (1) credit Course Length: Year (Y)

Course Number: 1202310

Course Attributes:
e Advanced Placement (AP)
Course Type: Core Academic Course Course Level: 3
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics

Educator Certifications

IMathematics (Grades 6-12) I
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Advanced Placement Calculus BC (#1202320) 01 - s teyona urrens

General Course Information and Notes

GENERAL NOTES

The course description for this Advanced Placement courses is located on the College Board site at apcentral.collegeboard.com/apc/public/courses/teachers_corner/index.html.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Calculus >

Abbreviated Title: AP CALCULUS BC

Number of Credits: One (1) credit Course Length: Year (Y)

Course Number: 1202320

Course Attributes:
e Advanced Placement (AP)
Course Type: Core Academic Course Course Level: 3
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics

Educator Certifications

IMathematics (Grades 6-12) I
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Pre-Calculus Honors (#1202340) u:s- 202 cureny

Course Standards

MAFS. 912 A-APR.3.4- Prove polynomial identities and use them to describe numerical relationships. For example, the polynomial identity (x2 + y2)2 = (x2 —y2)2 + (2xy)2 can
B o be used to generate Pythagorean triples.

Know and apply the Binomial Theorem for the expansion of (x + yy= in powers of x and y for a positive integer n, where x and y are any numbers,
MAFS.912.A-APR.3.5: ) o ) )
with coefficients determined for example by Pascal’s Triangle.
MAFS.912 A-APR 4.6- Rewrite simple rational expressions in different forms; write a(x)/b(x) in the form q(x) + r(x)/b(x), where a(x), b(x), q(x), and r(x) are polynomials with
' ' T the degree of r(x) less than the degree of b(x), using inspection, long division, or, for the more complicated examples, a computer algebra system.
Understand that rational expressions form a system analogous to the rational numbers, closed under addition, subtraction, multiplication, and division
MAFS.912.A-APR.4.7:

by a nonzero rational expression; add, subtract, multiply, and divide rational expressions.
Understand the concept of limit and estimate limits from graphs and tables of values.

Clarifications:

2 2
2 422-8 ogtimate q.. X T2x—8 by calculating the function's values for x = 2.1, 2.01, 2.001 and for x =
-2 ¥52 x—2
1.9, 1.99, 1.999. Explain your answer.

Example 1: For Fix=

Example 2: A dog started to chase Kathy from 100 meters away. The dog runs fast so that every minute, the distance between Kathy and the dog
is halved. Make a graph that shows the distance between Kathy and the dog in meters versus the time in minutes. Write a function to determine

the distance between Kathy and the dog at any given time. Will the dog ever catch Kathy? Write a statement about the distance between Kathy and
the dog as the time increases.

MAFS.912.C.1.1: Example 3: A skydiver free falls from an airplane. The following graph shows the velocity of the skydiver. The air resistance and the gravity are the

two forces that affect the velocity of a falling object. Write a paragraph that explains the graph, including but not limited to how the velocity of the
skydiver changes as the time increases. You might read about the concept of terminal velocity to make an accurate explanation of the graph.

Vimisec)

t(sec)

Find limits by substitution.

Clarifications:
Example 1: Find lim (2 + 1)
i ]

. . 1]
MAFS.912.C.1.2: Example 2: Find ]111y (=35 )
=T

ﬂ’!

Example 3: Find 7. e

o 3x—4

Find limits of sums, differences, products, and quotients.

MAFS.912.C.1.3: Clarifications:
Example: Find lim{sinreosr + tanr)
T

Find limits of rational functions that are undefined at a point.

Clarifications:

2
Example 1: Find 75y o +2x-8
r=2 X = 2
MAFS.912.C.1.4:

Example 2: The magnitude of the force between two positive charges, g1 and g2 can be described by the following function: F(#}) = i fhzg'
o r
where k is a constant, called Coulomb's constant, and r is the distance between the two charges. Find 11]'1’1 Fir) Interpret the answer in the

r—0
context of the force between the two charges.

Find one-sided limits.

Clarifications:
Example 1: Find

lim - ~4-=

MAFS.912.C.1.5: et

page 1529 of 4183



MAFS.912.C.1.9:

MAFS.912.C.1.10:

MAFS.912.C.1.11:

MAFS.912.C.1.12:

MAFS.912.C.1.13:

MAFS.912.F-BF.1.1:

MAFS.912.F-BF.2.4:

MAFS.912.F-TF.1.1:

MAFS.912.F-TF.1.2:

MAFS.912.F-TF.1.3:

MAFS.912.F-TF.1.4:
MAFS.912.F-TF.2.5:

MAFS.912.F-TF.2.6:

MAFS.912.F-TF.2.7:

MAFS.912.F-TF.3.8:
MAFS.912.F-TF.3.9:

MAFS.912.G-GPE.1.1:

MAFS.912.G-GPE.1.2:
MAFS.912.G-GPE.1.3:
MAFS.912.G-SRT.3.8:
MAFS.912.G-SRT.4.9:
MAFS.912.G-SRT.4.10:

MAFS.912.G-SRT.4.11:

MAFS.912.N-CN.1.3:

MAFS.912.N-CN.2.4:

MAFS.912.N-CN.2.5:

MAFS.912.N-CN.3.9:

MAFS.912.N-VM.1.1:

Example 2: Find
x-3x42

¥ |X o 1|

Understand continuity in terms of limits.

Clarifications:
Example 1: Show that f(x)=3x + 1 is continuous at x = 2 by finding lini (3 + 1) and comparing it with f(2).
b 2

Example 2: Given that the limg(x) as x approaches to 5 exists, is the statement “g(x) is continuous at x=5" necessarily true? Provide example
functions to support your conclusion.

Decide if a function is continuous at a point.

Clarifications:
242z -8

Example: Determine if the function f{ IkJ
¥ r—2

can be made continuous by defining the function with a specific value at x=2.

Find the types of discontinuities of a function.

Clarifications:
¥t -5z 46
a2 —4

Understand and use the Intermediate Value Theorem on a function over a closed interval.

Example: Suppose h(x) = f{ J.] . Identify and categorize any discontinuities in h(x). Explain your answer.

Clarifications:
Example 1: Use the Intermediate Value Theorem to show that oz} = x* +3x% —9x — 2 has a zero between x =0 and x=3.

Understand and apply the Extreme Value Theorem: If f(x) is continuous over a closed interval, then f has a maximum and a minimum on the interval.

Clarifications:
T

=T 7
Example: Use the Extreme Value Theorem to decide whether f(x)=tan(x) has a minimum and maximum on the interval [_ _]. What about
4 "4

on the interval [_-“—. ;—]? Explain your reasoning.

Write a function that describes a relationship between two quantities. %
a. Determine an explicit expression, a recursive process, or steps for calculation from a context.
b. Combine standard function types using arithmetic operations. For example, build a function that models the temperature of a cooling body by
adding a constant function to a decaying exponential, and relate these functions to the model.
¢. Compose functions. For example, if T(y) is the temperature in the atmosphere as a function of height, and h(t) is the height of a weather balloon
as a function of time, then T(h(t)) is the temperature at the location of the weather balloon as a function of time.

Find inverse functions.
a. Solve an equation of the form f(x) = ¢ for a simple function f that has an inverse and write an expression for the inverse. For example, f(x) =2 x3
or f(x) = (x+1)/(x-1) for x # 1.
b. Verify by composition that one function is the inverse of another.
c. Read values of an inverse function from a graph or a table, given that the function has an inverse.
d. Produce an invertible function from a non-invertible function by restricting the domain.

Understand radian measure of an angle as the length of the arc on the unit circle subtended by the angle; Convert between degrees and radians.
Explain how the unit circle in the coordinate plane enables the extension of trigonometric functions to all real numbers, interpreted as radian measures
of angles traversed counterclockwise around the unit circle.

Use special triangles to determine geometrically the values of sine, cosine, tangent for n/3, n/4 and n/6, and use the unit circle to express the values
of sine, cosine, and tangent for n—x, n+x, and 2n—x in terms of their values for x, where x is any real number.

Use the unit circle to explain symmetry (odd and even) and periodicity of trigonometric functions.

Choose trigonometric functions to model periodic phenomena with specified amplitude, frequency, and midline. %

Understand that restricting a trigonometric function to a domain on which it is always increasing or always decreasing allows its inverse to be
constructed.

Use inverse functions to solve trigonometric equations that arise in modeling contexts; evaluate the solutions using technology, and interpret them in
terms of the context. %

Prove the Pythagorean identity sin2(8) + cos2(8) = 1 and use it to calculate trigonometric ratios.

Prove the addition and subtraction, half-angle, and double-angle formulas for sine, cosine, and tangent and use these formulas to solve problems.
Derive the equation of a circle of given center and radius using the Pythagorean Theorem; complete the square to find the center and radius of a
circle given by an equation.

Derive the equation of a parabola given a focus and directrix.

Derive the equations of ellipses and hyperbolas given the foci and directrices.

Use trigonometric ratios and the Pythagorean Theorem to solve right triangles in applied problems. %

Derive the formula A = 1/2 ab sin(C) for the area of a triangle by drawing an auxiliary line from a vertex perpendicular to the opposite side.

Prove the Laws of Sines and Cosines and use them to solve problems.

Understand and apply the Law of Sines and the Law of Cosines to find unknown measurements in right and non-right triangles (e.g., surveying
problems, resultant forces).

Find the conjugate of a complex number; use conjugates to find moduli and quotients of complex numbers.

Represent complex numbers on the complex plane in rectangular and polar form (including real and imaginary numbers), and explain why the
rectangular and polar forms of a given complex number represent the same number.

Represent addition, subtraction, multiplication, and conjugation of complex numbers geometrically on the complex plane; use properties of this
representation for computation. For example, (-1 + V3 i)3 = 8 because (-1 + V3 i) has modulus 2 and argument 120°.

Know the Fundamental Theorem of Algebra; show that it is true for quadratic polynomials.

Recognize vector quantities as having both magnitude and direction. Represent vector quantities by directed line segments, and use appropriate
symbols for vectors and their magnitudes (e.g., v, |v|, 1lvll, v).
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MAFS.912.N-VM.1.2:
MAFS.912.N-VM.1.3:

MAFS.912.N-VM.2.4:

MAFS.912.N-VM.2.5:

MAFS.K12.MP.1.1:

MAFS.K12.MP.2.1:

MAFS.K12.MP.3.1:

MAFS.K12.MP.4.1:

MAFS.K12.MP.5.1:

MAFS.K12.MP.6.1:

Find the components of a vector by subtracting the coordinates of an initial point from the coordinates of a terminal point.
Solve problems involving velocity and other quantities that can be represented by vectors.
Add and subtract vectors.
a. Add vectors end-to-end, component-wise, and by the parallelogram rule. Understand that the magnitude of a sum of two vectors is typically not
the sum of the magnitudes.
b. Given two vectors in magnitude and direction form, determine the magnitude and direction of their sum.
c. Understand vector subtraction v —w as v + (-w), where —w is the additive inverse of w, with the same magnitude as w and pointing in the
opposite direction. Represent vector subtraction graphically by connecting the tips in the appropriate order, and perform vector subtraction
component-wise.

Multiply a vector by a scalar.
a. Represent scalar multiplication graphically by scaling vectors and possibly reversing their direction; perform scalar multiplication component-wise,

€.9. 8 ¢V, V) = (cv,, cv,)
b. Compute the magnitude of a scalar multiple cv using ||cv]| = |c]v. Compute the direction of cv knowing that when |c|v # 0, the direction of cv
is either along v (for ¢ > 0) or against v (for ¢ < 0).

Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending
on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different
method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex problems
and identify correspondences between different approaches.

Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to
bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and
manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative
reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to
the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized
or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read
the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or
use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools
might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.

Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.
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MAFS.K12.MP.7.1:

MAFS.K12.MP.8.1:

LAFS.1112.RST.1.3:

LAFS.1112.RST.2.4:

LAFS.1112.RST.3.7:

LAFS.1112.SL.1.1:

LAFS.1112.SL.1.2:

LAFS.1112.SL.1.3:

LAFS.1112.SL.2.4:

LAFS.1112.WHST.1.1:

LAFS.1112.WHST.2.4:
LAFS.1112.WHST.3.9:
ELD.K12.ELL.MA.1:
ELD.K12.ELL.SI.1:

Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x
+1), (x=1)(x2 + x + 1), and (x — 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to
solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.

Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks; analyze the
specific results based on explanations in the text.
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical
context relevant to grades 11-12 texts and topics.
Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to
address a question or solve a problem.
Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grades 11—
12 topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.
a. Come to discussions prepared, having read and researched material under study; explicitly draw on that preparation by referring to evidence from
texts and other research on the topic or issue to stimulate a thoughtful, well-reasoned exchange of ideas.
b. Work with peers to promote civil, democratic discussions and decision-making, set clear goals and deadlines, and establish individual roles as
needed.
c. Propel conversations by posing and responding to questions that probe reasoning and evidence; ensure a hearing for a full range of positions on a
topic or issue; clarify, verify, or challenge ideas and conclusions; and promote divergent and creative perspectives.
d. Respond thoughtfully to diverse perspectives; synthesize comments, claims, and evidence made on all sides of an issue; resolve contradictions
when possible; and determine what additional information or research is required to deepen the investigation or complete the task.

Integrate multiple sources of information presented in diverse formats and media (e.g., visually, quantitatively, orally) in order to make informed
decisions and solve problems, evaluating the credibility and accuracy of each source and noting any discrepancies among the data.

Evaluate a speaker’s point of view, reasoning, and use of evidence and rhetoric, assessing the stance, premises, links among ideas, word choice, points
of emphasis, and tone used.

Present information, findings, and supporting evidence, conveying a clear and distinct perspective, such that listeners can follow the line of reasoning,
alternative or opposing perspectives are addressed, and the organization, development, substance, and style are appropriate to purpose, audience,
and a range of formal and informal tasks.

Write arguments focused on discipline-specific content.

a. Introduce precise, knowledgeable claim(s), establish the significance of the claim(s), distinguish the claim(s) from alternate or opposing claims, and
create an organization that logically sequences the claim(s), counterclaims, reasons, and evidence.

b. Develop claim(s) and counterclaims fairly and thoroughly, supplying the most relevant data and evidence for each while pointing out the strengths
and limitations of both claim(s) and counterclaims in a discipline-appropriate form that anticipates the audience’s knowledge level, concerns,
values, and possible biases.

c. Use words, phrases, and clauses as well as varied syntax to link the major sections of the text, create cohesion, and clarify the relationships
between claim(s) and reasons, between reasons and evidence, and between claim(s) and counterclaims.

d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing.

e. Provide a concluding statement or section that follows from or supports the argument presented.

Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
Draw evidence from informational texts to support analysis, reflection, and research.

English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.
English language learners communicate for social and instructional purposes within the school setting.

General Course Information and Notes

GENERAL NOTES

Honors and Advanced Level Course Note: Advanced courses require a greater demand on students through increased academic rigor. Academic rigor is obtained
through the application, analysis, evaluation, and creation of complex ideas that are often abstract and multi-faceted. Students are challenged to think and collaborate
critically on the content they are learning. Honors level rigor will be achieved by increasing text complexity through text selection, focus on high-level qualitative measures,
and complexity of task. Instruction will be structured to give students a deeper understanding of conceptual themes and organization within and across disciplines. Academic
rigor is more than simply assigning to students a greater quantity of work.

English Language Development ELD Standards Special Notes Section:
Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support,
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students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL's need for communication and social skills. To
access an ELL supporting document which delineates performance definitions and descriptors, please click on the following link:
cpalms.org/uploads/docs/standards/eld/MA.pdf

Additional Instructional Resources:
A.V.E. for Success Collection is provided by the Florida Association of School Administrators: fasa.net/4DCGI/cms/review.html|?Action=CMS_Document&DoclD=139. Please be
aware that these resources have not been reviewed by CPALMS and there may be a charge for the use of some of them in this collection.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Calculus >

Abbreviated Title: PRE-CALCULUS HON

Course Number: 1202340

Number of Credits: One (1) credit Course Length: Year (Y)
Course Attributes:
e Honors

Course Type: Core Academic Course Course Level: 3

Course Status: Course Approved

Grade Level(s): 9,10,11,12,30,31

Graduation Requirement: Mathematics
Educator Certifications
IMathematics (Grades 6-12) I
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Cambridge AICE Mathematics 1 AS Level (#1202352) ..

And Beyond (current)

General Course Information and Notes

GENERAL INFORMATION

Course Number: 1202352

Number of Credits: One (1) credit

Course Type: Core Academic Course
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics

Educator Certifications

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Calculus >
Abbreviated Title: AICE MATH 1 AS
Course Length: Year (Y)
Course Attributes:

e Advanced International Certificate of Education

(AICE)

Course Level: 3

IMathematics (Grades 6-12)
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Cambridge AICE Mathematics & Mechanics 1 AS
Level (#1202354) 24 - s seyond eurensy

General Course Information and Notes

GENERAL NOTES

For more information about this Cambridge course, visitcie.org.uk/programmes-and-qualifications/cambridge-advanced/cambridge-international-as-and-a-levels/curriculum/.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Calculus >

Abbreviated Title: AICE MATH&MECH 1 AS
Number of Credits: One (1) credit Course Length: Year (Y)

Course Number: 1202354

Course Attributes:
e Advanced International Certificate of Education
(AICE)
Course Type: Core Academic Course Course Level: 3
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics

Educator Certifications

IMathematics (Grades 6-12) I
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Cambridge AICE Mathematics and Probability and
Statistics 1 AS Level (#1202362) 204 - s seyond eurensy

General Course Information and Notes

GENERAL NOTES

For more information about this Cambridge course, visitcie.org.uk/programmes-and-qualifications/cambridge-advanced/cambridge-international-as-and-a-levels/curriculum/.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Probablility and Statistics >
Abbreviated Title: AICE MA PR ST 1 AS

Number of Credits: One (1) credit Course Length: Year (Y)

Course Number: 1202362

Course Attributes:
e Advanced International Certificate of Education
(AICE)
Course Type: Core Academic Course Course Level: 3
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics

Educator Certifications

IMathematics (Grades 6-12) I
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Cambridge AICE Mathematics and Probability and
Statistics 2 A Level (#1202364) 0u- s seyond urrens

General Course Information and Notes

GENERAL NOTES

For more information about this Cambridge course, visitcie.org.uk/programmes-and-qualifications/cambridge-advanced/cambridge-international-as-and-a-levels/curriculum/.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Probablility and Statistics >
Abbreviated Title: AICE MA PR ST 2 AL

Number of Credits: One (1) credit Course Length: Year (Y)

Course Number: 1202364

Course Attributes:
e Advanced International Certificate of Education
(AICE)
Course Type: Core Academic Course Course Level: 3
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics

Educator Certifications

IMathematics (Grades 6-12) I
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Cambridge AICE Further Mathematics 1 AS

Level (#1202365) 20- ad seyond urensy

General Course Information and Notes

VERSION DESCRIPTION

For more information about this Cambridge course, visit cambridgeinternational.org/programmes-and-qualifications/cambridge-secondary-1/cambridge-secondary-1/curriculum/.

GENERAL INFORMATION

Course Number: 1202365

Number of Credits: One (1) credit

Course Type: Core Academic Course
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics

Educator Certifications

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Calculus >
Abbreviated Title: AICE FURTHERMATH 1AS
Course Length: Year (Y)
Course Attributes:

e Advanced International Certificate of Education

(AICE)

Course Level: 3

IMathematics (Grades 6-12)
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Cambridge AICE Mathematics and Mechanics and
Probability and Statistics 2 A Level (#1202366) 20s- s seyons

(current)

General Course Information and Notes

GENERAL NOTES

For more information about this Cambridge course, visitcie.org.uk/programmes-and-qualifications/cambridge-advanced/cambridge-international-as-and-a-levels/curriculum/.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Probablility and Statistics >
Abbreviated Title: AICE MA ME PR ST 2 AL
Number of Credits: One (1) credit Course Length: Year (Y)

Course Number: 1202366

Course Attributes:
e Advanced International Certificate of Education
(AICE)
Course Type: Core Academic Course Course Level: 3
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics

Educator Certifications

IMathematics (Grades 6-12) I

page 1539 0f 4183



Cambridge AICE Further Mathematics 2 A
Level (#1202370) 20- ad seyond eurensy

General Course Information and Notes

GENERAL NOTES

For more information about this Cambridge course, visitcie.org.uk/programmes-and-qualifications/cambridge-advanced/cambridge-international-as-and-a-levels/curriculum/.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Calculus >

Abbreviated Title: AICE FURTHERMATH 2AL
Number of Credits: One (1) credit Course Length: Year (Y)

Course Number: 1202370

Course Attributes:
e Advanced International Certificate of Education
(AICE)
Course Type: Core Academic Course Course Level: 3
Course Status: Draft - Course Pending Approval
Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics

Educator Certifications

IMathematics (Grades 6-12) I
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Cambridge Pre-AICE Additional Mathematics 3 IGCSE
Level (#1202371) 20s- s seyond urensy

General Course Information and Notes

GENERAL NOTES

For more information about this Cambridge course, visitcie.org.uk/programmes-and-qualifications/cambridge-secondary-2/cambridge-igcse/curriculum/.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Calculus >

Abbreviated Title: PRE-AICE ADD MTH3 IG
Number of Credits: One (1) credit Course Length: Year (Y)

Course Number: 1202371

Course Attributes:
e Advanced International Certificate of Education
(AICE)
Course Type: Core Academic Course Course Level: 3
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics

Educator Certifications

IMathematics (Grades 6-12) I
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International Baccalaureate Pre-Calculus (#1202375) ..

And Beyond (current)

General Course Information and Notes

GENERAL NOTES

The curriculum description for this IB course is provided at ibo.org/en/programmes/.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Calculus >
Abbreviated Title: 1B PRE-CALCULUS
Number of Credits: One (1) credit Course Length: Year (Y)

Course Attributes:

Course Number: 1202375

e International Baccalaureate (IB)
Course Type: Core Academic Course Course Level: 3
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics

Educator Certifications

IMathematics (Grades 6-12) I
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International Baccalaureate MYP Pre-
Calculus (#1202380) 201 - ana ceyona ccurenty

General Course Information and Notes

GENERAL NOTES

The curriculum description for this IB course is provided at ibo.org/en/programmes/.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Calculus >

Abbreviated Title: IB MYP PRE-CALCULUS

Course Length: Year (Y)

Course Number: 1202380

Course Attributes:
e International Baccalaureate (IB)
Course Level: 3
Course Status: Course Approved

Graduation Requirement: Mathematics

Educator Certifications

Mathematics (Grades 6-12)
Middle Grades Mathematics (Middle Grades 5-9)
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M/J Intensive Mathematics (MC) (#1204000) s - 202 curens

Course Standards

MAFS.6.EE.1.1: Write and evaluate numerical expressions involving whole-number exponents.

Write, read, and evaluate expressions in which letters stand for numbers.

a. Write expressions that record operations with numbers and with letters standing for numbers. For example, express the calculation “"Subtract y
from 5”as5—y.

b. Identify parts of an expression using mathematical terms (sum, term, product, factor, quotient, coefficient); view one or more parts of an
expression as a single entity. For example, describe the expression 2 (8 + 7) as a product of two factors; view (8 + 7) as both a single entity and

MAFS.6.EE.1.2: a sum of two terms.

c. Evaluate expressions at specific values of their variables. Include expressions that arise from formulas used in real-world problems. Perform
arithmetic operations, including those involving whole-number exponents, in the conventional order when there are no parentheses to specify a
particular order (Order of Operations). For example, use the formulas V = s3 and A = 6 s2 to find the volume and surface area of a cube with
sides of length s = 1/2.

Apply the properties of operations to generate equivalent expressions. For example, apply the distributive property to the expression 3 (2 + x) to
produce the equivalent expression 6 + 3x; apply the distributive property to the expression 24x + 18y to produce the equivalent expression 6 (4x +
3y); apply properties of operations to y + y + y to produce the equivalent expression 3y.

MAFS.6.EE.1.3: Clarifications:
Examples of Opportunities for In-Depth Focus

By applying properties of operations to generate equivalent expressions, students use properties of operations that they are familiar with from
previous grades’ work with numbers — generalizing arithmetic in the process.

R (L 1L Identify when two expressions are equivalent (i.e., when the two expressions name the same number regardless of which value is substituted into
them). For example, the expressions y + y + y and 3y are equivalent because they name the same number regardless of which number y stands for.
Understand solving an equation or inequality as a process of answering a question: which values from a specified set, if any, make the equation or
inequality true? Use substitution to determine whether a given number in a specified set makes an equation or inequality true.

Use variables to represent numbers and write expressions when solving a real-world or mathematical problem; understand that a variable can represent

an unknown number, or, depending on the purpose at hand, any number in a specified set.

MAFS.6.EE.2.5:

MAFS.6.EE.2.6:

Solve real-world and mathematical problems by writing and solving equations of the form x + p = g and px = q for cases in which p, g and x are all
non-negative rational numbers.

Clarifications:
Examples of Opportunities for In-Depth Focus

MAFS.6.EE.2.7: When students write equations of the form x + p = q and px = g to solve real-world and mathematical problems, they draw on meanings of
operations that they are familiar with from previous grades’ work. They also begin to learn algebraic approaches to solving problems.®

16 For example, suppose Daniel went to visit his grandmother, who gave him $5.50. Then he bought a book costing $9.20 and had $2.30 left. To
find how much money he had before visiting his grandmother, an algebraic approach leads to the equation x + 5.50 — 9.20 = 2.30. An arithmetic
approach without using variables at all would be to begin with 2.30, then add 9.20, then subtract 5.50. This yields the desired answer, but
students will eventually encounter problems in which arithmetic approaches are unrealistically difficult and algebraic approaches must be used.

R (L [EE . Write an inequality of the form x > ¢ or x < c to represent a constraint or condition in a real-world or mathematical problem. Recognize that
inequalities of the form x > ¢ or x < ¢ have infinitely many solutions; represent solutions of such inequalities on number line diagrams.
Use variables to represent two quantities in a real-world problem that change in relationship to one another; write an equation to express one
quantity, thought of as the dependent variable, in terms of the other quantity, thought of as the independent variable. Analyze the relationship
MAFS.6.EE.3.9: between the dependent and independent variables using graphs and tables, and relate these to the equation. For example, in a problem involving
motion at constant speed, list and graph ordered pairs of distances and times, and write the equation d = 65t to represent the relationship between
distance and time.
Find the area of right triangles, other triangles, special quadrilaterals, and polygons by composing into rectangles or decomposing into triangles and
other shapes; apply these techniques in the context of solving real-world and mathematical problems.
Find the volume of a right rectangular prism with fractional edge lengths by packing it with unit cubes of the appropriate unit fraction edge lengths,
MAFS.6.G.1.2: and show that the volume is the same as would be found by multiplying the edge lengths of the prism. Apply the formulas V = 1w hand V =B h to
find volumes of right rectangular prisms with fractional edge lengths in the context of solving real-world and mathematical problems.

MAFS.6.G.1.1:

AR GG Draw polygons in the coordinate plane given coordinates for the vertices; use coordinates to find the length of a side joining points with the same first
coordinate or the same second coordinate. Apply these techniques in the context of solving real-world and mathematical problems.

MAFS.6.G.1 4- Represent three-dimensional figures using nets made up of rectangles and triangles, and use the nets to find the surface area of these figures. Apply
these techniques in the context of solving real-world and mathematical problems.

Interpret and compute quotients of fractions, and solve word problems involving division of fractions by fractions, e.g., by using visual fraction models
and equations to represent the problem. For example, create a story context for (2/3) + (3/4) and use a visual fraction model to show the quotient;
use the relationship between multiplication and division to explain that (2/3) + (3/4) = 8/9 because 3/4 of 8/9 is 2/3. (In general, (a/b) + (c/d) =
ad/bc.) How much chocolate will each person get if 3 people share 1/2 Ib of chocolate equally? How many 3/4-cup servings are in 2/3 of a cup of

yogurt? How wide is a rectangular strip of land with length 3/4 mi and area 1/2 square mi?

Clarifications:
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MAFS.6.NS.1.1:

MAFS.6.NS.2.2:

MAFS.6.NS.2.3:

MAFS.6.NS.2.4:

MAFS.6.NS.3.5:

MAFS.6.NS.3.6:

MAFS.6.NS.3.7:

MAFS.6.NS.3.8:

MAFS.6.RP.1.1:

MAFS.6.RP.1.2:

Examples of Opportunities for In-Depth Focus
This is a culminating standard for extending multiplication and division to fractions.
Fluency Expectations or Examples of Culminating Standards

Students interpret and compute quotients of fractions and solve word problems involving division of fractions by fractions. This completes the

extension of operations to fractions.

Fluently divide multi-digit numbers using the standard algorithm.

Clarifications:
Fluency Expectations or Examples of Culminating Standards

Students fluently divide multi-digit numbers using the standard algorithm. This is the culminating standard for several years’ worth of work with
division of whole numbers.

Fluently add, subtract, multiply, and divide multi-digit decimals using the standard algorithm for each operation.

Clarifications:
Fluency Expectations or Examples of Culminating Standards

Students fluently add, subtract, multiply, and divide multi-digit decimals using the standard algorithm for each operation. This is the culminating
standard for several years’ worth of work relating to the domains of Number and Operations in Base Ten, Operations and Algebraic Thinking, and
Number and Operations — Fractions.

Find the greatest common factor of two whole numbers less than or equal to 100 and the least common multiple of two whole numbers less than or
equal to 12. Use the distributive property to express a sum of two whole numbers 1-100 with a common factor as a multiple of a sum of two whole
numbers with no common factor. For example, express 36 + 8 as 4 (9 + 2).
Understand that positive and negative numbers are used together to describe quantities having opposite directions or values (e.g., temperature
above/below zero, elevation above/below sea level, credits/debits, positive/negative electric charge); use positive and negative numbers to represent
quantities in real-world contexts, explaining the meaning of 0 in each situation.
Understand a rational number as a point on the number line. Extend number line diagrams and coordinate axes familiar from previous grades to
represent points on the line and in the plane with negative number coordinates.
a. Recognize opposite signs of numbers as indicating locations on opposite sides of 0 on the number line; recognize that the opposite of the
opposite of a number is the number itself, e.g., =(=3) = 3, and that 0 is its own opposite.
b. Understand signs of numbers in ordered pairs as indicating locations in quadrants of the coordinate plane; recognize that when two ordered pairs
differ only by signs, the locations of the points are related by reflections across one or both axes.
c. Find and position integers and other rational numbers on a horizontal or vertical number line diagram; find and position pairs of integers and other

rational numbers on a coordinate plane.

Understand ordering and absolute value of rational numbers.
a. Interpret statements of inequality as statements about the relative position of two numbers on a number line diagram. For example, interpret -3

> -7 as a statement that -3 is located to the right of -7 on a number line oriented from left to right.

b. Write, interpret, and explain statements of order for rational numbers in real-world contexts. For example, write -3 °C > -7 °C to express the fact
that -3 °C is warmer than -7 °C.

c. Understand the absolute value of a rational number as its distance from 0 on the number line; interpret absolute value as magnitude for a positive
or negative quantity in a real-world situation. For example, for an account balance of -30 dollars, write |-30] = 30 to describe the size of the debt

in dollars.
d. Distinguish comparisons of absolute value from statements about order. For example, recognize that an account balance less than -30 dollars
represents a debt greater than 30 dollars.

Solve real-world and mathematical problems by graphing points in all four quadrants of the coordinate plane. Include use of coordinates and absolute
value to find distances between points with the same first coordinate or the same second coordinate.

Clarifications:
Examples of Opportunities for In-Depth Focus

When students work with rational numbers in the coordinate plane to solve problems, they combine and consolidate elements from the other
standards in this cluster.

Understand the concept of a ratio and use ratio language to describe a ratio relationship between two quantities. For example, "The ratio of wings to
beaks in the bird house at the zoo was 2:1, because for every 2 wings there was 1 beak.” “For every vote candidate A received, candidate C received
nearly three votes.”

Understand the concept of a unit rate a/b associated with a ratio a:b with b # 0, and use rate language in the context of a ratio relationship. For
example, “This recipe has a ratio of 3 cups of flour to 4 cups of sugar, so there is 3/4 cup of flour for each cup of sugar.” “We paid $75 for 15
hamburgers, which is a rate of $5 per hamburger.”

Use ratio and rate reasoning to solve real-world and mathematical problems, e.g., by reasoning about tables of equivalent ratios, tape diagrams, double
number line diagrams, or equations.

a. Make tables of equivalent ratios relating quantities with whole-number measurements, find missing values in the tables, and plot the pairs of values
on the coordinate plane. Use tables to compare ratios.
b. Solve unit rate problems including those involving unit pricing and constant speed. For example, if it took 7 hours to mow 4 lawns, then at that

rate, how many lawns could be mowed in 35 hours? At what rate were lawns being mowed?
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MAFS.6.RP.1.3:

MAFS.6.SP.1.1:

MAFS.6.SP.1.2:

MAFS.6.SP.1.3:

MAFS.6.SP.2.4:

MAFS.6.SP.2.5:

MAFS.7.EE.1.1:

MAFS.7.EE.1.2:

MAFS.7.EE.2.3:

MAFS.7.EE.2.4:

MAFS.7.G.1.1:

MAFS.7.G.1.2:

MAFS.7.G.1.3:

MAFS.7.G.2.4:

¢. Find a percent of a quantity as a rate per 100 (e.g., 30% of a quantity means 30/100 times the quantity); solve problems involving finding the
whole, given a part and the percent.
d. Use ratio reasoning to convert measurement units; manipulate and transform units appropriately when multiplying or dividing quantities.

e. Understand the concept of Pi as the ratio of the circumference of a circle to its diameter.

(*See Table 2 Common Multiplication and Division Situations)

Clarifications:
Examples of Opportunities for In-Depth Focus

When students work toward meeting this standard, they use a range of reasoning and representations to analyze proportional relationships.

Recognize a statistical question as one that anticipates variability in the data related to the question and accounts for it in the answers. For example,
"How old am I?” is not a statistical question, but "How old are the students in my school?” is a statistical question because one anticipates variability in
students’ ages.
Understand that a set of data collected to answer a statistical question has a distribution which can be described by its center, spread, and overall
shape.
Recognize that a measure of center for a numerical data set summarizes all of its values with a single number, while a measure of variation describes
how its values vary with a single number.
Display numerical data in plots on a number line, including dot plots, histograms, and box plots.
Summarize numerical data sets in relation to their context, such as by:
a. Reporting the number of observations.
b. Describing the nature of the attribute under investigation, including how it was measured and its units of measurement.
c. Giving quantitative measures of center (median and/or mean) and variability (interquartile range and/or mean absolute deviation), as well as
describing any overall pattern and any striking deviations from the overall pattern with reference to the context in which the data were gathered.
d. Relating the choice of measures of center and variability to the shape of the data distribution and the context in which the data were gathered.

Apply properties of operations as strategies to add, subtract, factor, and expand linear expressions with rational coefficients.

Understand that rewriting an expression in different forms in a problem context can shed light on the problem and how the quantities in it are related.
For example, a + 0.05a = 1.05a means that “increase by 5%" is the same as “"multiply by 1.05.”

Solve multi-step real-life and mathematical problems posed with positive and negative rational numbers in any form (whole numbers, fractions, and
decimals), using tools strategically. Apply properties of operations to calculate with numbers in any form; convert between forms as appropriate; and
assess the reasonableness of answers using mental computation and estimation strategies. For example: If a woman making $25 an hour gets a 10%
raise, she will make an additional 1/10 of her salary an hour, or $2.50, for a new salary of $27.50. If you want to place a towel bar 9 3/4 inches long in
the center of a door that is 27 1/2 inches wide, you will need to place the bar about 9 inches from each edge; this estimate can be used as a check

on the exact computation.

Clarifications:
Fluency Expectations or Examples of Culminating Standards

Students solve multistep problems posed with positive and negative rational numbers in any form (whole numbers, fractions, and decimals), using
tools strategically. This work is the culmination of many progressions of learning in arithmetic, problem solving and mathematical practices.

Examples of Opportunities for In-Depth Focus

This is a major capstone standard for arithmetic and its applications.

Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations and inequalities to solve problems by
reasoning about the quantities.

a. Solve word problems leading to equations of the form px + q =r and p(x + ) = r, where p, ¢, and r are specific rational numbers. Solve
equations of these forms fluently. Compare an algebraic solution to an arithmetic solution, identifying the sequence of the operations used in each
approach. For example, the perimeter of a rectangle is 54 cm. Its length is 6 cm. What is its width?

b. Solve word problems leading to inequalities of the form px + q > r or px + q <'r, where p, g, and r are specific rational numbers. Graph the
solution set of the inequality and interpret it in the context of the problem. For example: As a salesperson, you are paid $50 per week plus $3 per|
sale. This week you want your pay to be at least $100. Write an inequality for the number of sales you need to make, and describe the solutions.

Clarifications:
Fluency Expectations or Examples of Culminating Standards

In solving word problems leading to one-variable equations of the form px + q = r and p(x + g) = r, students solve the equations fluently. This will
require fluency with rational number arithmetic (7.NS.1.1-1.3), as well as fluency to some extent with applying properties operations to rewrite
linear expressions with rational coefficients (7.EE.1.1).

Examples of Opportunities for In-Depth Focus

Work toward meeting this standard builds on the work that led to meeting 6.EE.2.7 and prepares students for the work that will lead to meeting
8.EE.3.7.

Solve problems involving scale drawings of geometric figures, including computing actual lengths and areas from a scale drawing and reproducing a
scale drawing at a different scale.

Draw (freehand, with ruler and protractor, and with technology) geometric shapes with given conditions. Focus on constructing triangles from three
measures of angles or sides, noticing when the conditions determine a unique triangle, more than one triangle, or no triangle.

Describe the two-dimensional figures that result from slicing three-dimensional figures, as in plane sections of right rectangular prisms and right
rectangular pyramids.

Know the formulas for the area and circumference of a circle and use them to solve problems; give an informal derivation of the relationship between

the circumference and area of a circle.
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MAFS.7.G.2.5:

MAFS.7.G.2.6:

MAFS.7.NS.1.1:

MAFS.7.NS.1.2:

MAFS.7.NS.1.3:

MAFS.7.RP.1.1:

MAFS.7.RP.1.2:

Use facts about supplementary, complementary, vertical, and adjacent angles in a multi-step problem to write and solve simple equations for an

unknown angle in a figure.
Solve real-world and mathematical problems involving area, volume and surface area of two- and three-dimensional objects composed of triangles,

quadrilaterals, polygons, cubes, and right prisms.

Clarifications:
Examples of Opportunities for In-Depth Focus

Work toward meeting this standard draws together grades 3-6 work with geometric measurement.

Apply and extend previous understandings of addition and subtraction to add and subtract rational numbers; represent addition and subtraction on a
horizontal or vertical number line diagram.

a. Describe situations in which opposite quantities combine to make 0. For example, a hydrogen atom has 0 charge because its two constituents are
oppositely charged.

b. Understand p + q as the number located a distance |g| from p, in the positive or negative direction depending on whether q is positive or
negative. Show that a number and its opposite have a sum of 0 (are additive inverses). Interpret sums of rational numbers by describing real-
world contexts.

c. Understand subtraction of rational numbers as adding the additive inverse, p — q = p + (—q). Show that the distance between two rational
numbers on the number line is the absolute value of their difference, and apply this principle in real-world contexts.

d. Apply properties of operations as strategies to add and subtract rational numbers.

Clarifications:
Fluency Expectations or Examples of Culminating Standards

Adding, subtracting, multiplying, and dividing rational numbers is the culmination of numerical work with the four basic operations. The number
system will continue to develop in grade 8, expanding to become the real numbers by the introduction of irrational numbers, and will develop
further in high school, expanding to become the complex numbers with the introduction of imaginary numbers. Because there are no specific
standards for rational number arithmetic in later grades and because so much other work in grade 7 depends on rational number arithmetic,

fluency with rational number arithmetic should be the goal in grade 7.

Apply and extend previous understandings of multiplication and division and of fractions to multiply and divide rational numbers.

a. Understand that multiplication is extended from fractions to rational numbers by requiring that operations continue to satisfy the properties of
operations, particularly the distributive property, leading to products such as (-1)(=1) = 1 and the rules for multiplying signed numbers. Interpret
products of rational numbers by describing real-world contexts.

b. Understand that integers can be divided, provided that the divisor is not zero, and every quotient of integers (with non-zero divisor) is a rational
number. If p and q are integers, then —(p/q) = (-p)/q = p/(—q). Interpret quotients of rational numbers by describing real-world contexts.

c. Apply properties of operations as strategies to multiply and divide rational numbers.

d. Convert a rational number to a decimal using long division; know that the decimal form of a rational number terminates in Os or eventually repeats.

Clarifications:
Fluency Expectations or Examples of Culminating Standards

Adding, subtracting, multiplying, and dividing rational numbers is the culmination of numerical work with the four basic operations. The number
system will continue to develop in grade 8, expanding to become the real numbers by the introduction of irrational numbers, and will develop
further in high school, expanding to become the complex numbers with the introduction of imaginary numbers. Because there are no specific
standards for rational number arithmetic in later grades and because so much other work in grade 7 depends on rational number arithmetic,
fluency with rational number arithmetic should be the goal in grade 7.

Solve real-world and mathematical problems involving the four operations with rational numbers.

Clarifications:
Examples of Opportunities for In-Depth Focus

When students work toward meeting this standard (which is closely connected to 7.NS.1.1 and 7.NS.1.2), they consolidate their skill and
understanding of addition, subtraction, multiplication and division of rational numbers.

Compute unit rates associated with ratios of fractions, including ratios of lengths, areas and other quantities measured in like or different units. For
example, if a person walks 1/2 mile in each 1/4 hour, compute the unit rate as the complex fraction 1/2/1/4 miles per hour, equivalently 2 miles per
hour.
Recognize and represent proportional relationships between quantities.
a. Decide whether two quantities are in a proportional relationship, e.g., by testing for equivalent ratios in a table or graphing on a coordinate plane
and observing whether the graph is a straight line through the origin.
b. Identify the constant of proportionality (unit rate) in tables, graphs, equations, diagrams, and verbal descriptions of proportional relationships.
c. Represent proportional relationships by equations. For example, if total cost t is proportional to the number n of items purchased at a constant
price p, the relationship between the total cost and the number of items can be expressed as t = pn.
d. Explain what a point (x, y) on the graph of a proportional relationship means in terms of the situation, with special attention to the points (0, 0)

and (1, r) where r is the unit rate.

Clarifications:
Examples of Opportunities for In-Depth Focus

Students in grade 7 grow in their ability to recognize, represent, and analyze proportional relationships in various ways, including by using tables,

graphs, and equations.
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MAFS.7 RP.1.3- Use proportional relationships to solve multistep ratio and percent problems. Examples: simple interest, tax, markups and markdowns, gratuities and
commissions, fees, percent increase and decrease, percent error.
Understand that statistics can be used to gain information about a population by examining a sample of the population; generalizations about a
MAFS.7.SP.1.1: population from a sample are valid only if the sample is representative of that population. Understand that random sampling tends to produce
representative samples and support valid inferences.
Use data from a random sample to draw inferences about a population with an unknown characteristic of interest. Generate multiple samples (or
simulated samples) of the same size to gauge the variation in estimates or predictions. For example, estimate the mean word length in a book by

MAFS.7.5P.1.2: randomly sampling words from the book; predict the winner of a school election based on randomly sampled survey data. Gauge how far off the
estimate or prediction might be.
Informally assess the degree of visual overlap of two numerical data distributions with similar variabilities, measuring the difference between the centers
MAFS.7.5P 2.3: by expressing it as a multiple of a measure of variability. For example, the mean height of players on the basketball team is 10 cm greater than the

mean height of players on the soccer team, about twice the variability (mean absolute deviation) on either team; on a dot plot, the separation
between the two distributions of heights is noticeable.
Use measures of center and measures of variability for numerical data from random samples to draw informal comparative inferences about two
MAFS.7.SP.2.4: populations. For example, decide whether the words in a chapter of a seventh-grade science book are generally longer than the words in a chapter of
a fourth-grade science book.
Understand that the probability of a chance event is a number between 0 and 1 that expresses the likelihood of the event occurring. Larger numbers
MAFS.7.SP.3.5: indicate greater likelihood. A probability near 0 indicates an unlikely event, a probability around 1/2 indicates an event that is neither unlikely nor likely,
and a probability near 1 indicates a likely event.
Approximate the probability of a chance event by collecting data on the chance process that produces it and observing its long-run relative frequency,
MAFS.7.SP.3.6: and predict the approximate relative frequency given the probability. For example, when rolling a number cube 600 times, predict that a 3 or 6 would
be rolled roughly 200 times, but probably not exactly 200 times.
Develop a probability model and use it to find probabilities of events. Compare probabilities from a model to observed frequencies; if the agreement is
not good, explain possible sources of the discrepancy.
a. Develop a uniform probability model by assigning equal probability to all outcomes, and use the model to determine probabilities of events. For
example, if a student is selected at random from a class, find the probability that Jane will be selected and the probability that a girl will be
MAFS.7.SP.3.7: selected.
b. Develop a probability model (which may not be uniform) by observing frequencies in data generated from a chance process. For example, find the
approximate probability that a spinning penny will land heads up or that a tossed paper cup will land open-end down. Do the outcomes for the
spinning penny appear to be equally likely based on the observed frequencies?

Find probabilities of compound events using organized lists, tables, tree diagrams, and simulation.

a. Understand that, just as with simple events, the probability of a compound event is the fraction of outcomes in the sample space for which the
compound event occurs.

b. Represent sample spaces for compound events using methods such as organized lists, tables and tree diagrams. For an event described in

MAFS.7.5P.3.8: everyday language (e.g., “rolling double sixes”), identify the outcomes in the sample space which compose the event.

c. Design and use a simulation to generate frequencies for compound events. For example, use random digits as a simulation tool to approximate the
answer to the question: If 40% of donors have type A blood, what is the probability that it will take at least 4 donors to find one with type A
blood?

MAFS.8.EE.1.1: Know and apply the properties of integer exponents to generate equivalent numerical expressions. For example, 32 x z-== 3-3s=1/33=1/27.

Use square root and cube root symbols to represent solutions to equations of the form x2 = p and x3 = p, where p is a positive rational number.

MAFS.8.EE.1.2:
Evaluate square roots of small perfect squares and cube roots of small perfect cubes. Know that v2 is irrational.
Use numbers expressed in the form of a single digit times an integer power of 10 to estimate very large or very small quantities, and to express how
MAFS.8.EE.1.3: many times as much one is than the other. For example, estimate the population of the United States as 3 x jp= and the population of the world as
7 x 10% and determine that the world population is more than 20 times larger.
Perform operations with numbers expressed in scientific notation, including problems where both decimal and scientific notation are used. Use scientific
MAFS.8.EE.1.4: notation and choose units of appropriate size for measurements of very large or very small quantities (e.g., use millimeters per year for seafloor
spreading). Interpret scientific notation that has been generated by technology.
Graph proportional relationships, interpreting the unit rate as the slope of the graph. Compare two different proportional relationships represented in
different ways. For example, compare a distance-time graph to a distance-time equation to determine which of two moving objects has greater
speed.
MAFS.8.EE.2.5: Clarifications:
Examples of Opportunities for In-Depth Focus
When students work toward meeting this standard, they build on grades 6—7 work with proportions and position themselves for grade 8 work
with functions and the equation of a line.
MAFS 8 EE.2.6- Use similar triangles to explain why the slope m is the same between any two distinct points on a non-vertical line in the coordinate plane; derive the
T equation y = mx for a line through the origin and the equation y = mx + b for a line intercepting the vertical axis at b.
Solve linear equations in one variable.
a. Give examples of linear equations in one variable with one solution, infinitely many solutions, or no solutions. Show which of these possibilities is
the case by successively transforming the given equation into simpler forms, until an equivalent equation of the form x = a, a = a, or a = b results
(where a and b are different numbers).
b. Solve linear equations with rational number coefficients, including equations whose solutions require expanding expressions using the distributive
property and collecting like terms.
Clarifications:
MAFS.8.EE.3.7- Fluency Expectations or Examples of Culminating Standards

Students have been working informally with one-variable linear equations since as early as kindergarten. This important line of development
culminates in grade 8 with the solution of general one-variable linear equations, including cases with infinitely many solutions or no solutions as well
as cases requiring algebraic manipulation using properties of operations. Coefficients and constants in these equations may be any rational
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numbers.

Examples of Opportunities for In-Depth Focus

This is a culminating standard for solving one-variable linear equations.

Analyze and solve pairs of simultaneous linear equations.
a. Understand that solutions to a system of two linear equations in two variables correspond to points of intersection of their graphs, because points
of intersection satisfy both equations simultaneously.
b. Solve systems of two linear equations in two variables algebraically, and estimate solutions by graphing the equations. Solve simple cases by
inspection. For example, 3x + 2y = 5 and 3x + 2y = 6 have no solution because 3x + 2y cannot simultaneously be 5 and 6.
c. Solve real-world and mathematical problems leading to two linear equations in two variables. For example, given coordinates for two pairs of
points, determine whether the line through the first pair of points intersects the line through the second pair.

MAFS.8.EE.3.8:
Clarifications:
Examples of Opportunities for In-Depth Focus
When students work toward meeting this standard, they build on what they know about two-variable linear equations, and they enlarge the
varieties of real-world and mathematical problems they can solve.

S B ALl Understand that a function is a rule that assigns to each input exactly one output. The graph of a function is the set of ordered pairs consisting of an

""" input and the corresponding output.

Compare properties of two functions each represented in a different way (algebraically, graphically, numerically in tables, or by verbal descriptions). For
example, given a linear function represented by a table of values and a linear function represented by an algebraic expression, determine which
function has the greater rate of change.

MAFS.8.F.1.2:

Clarifications:
Examples of Opportunities for In-Depth Focus

Work toward meeting this standard repositions previous work with tables and graphs in the new context of input/output rules.

Interpret the equation y = mx + b as defining a linear function, whose graph is a straight line; give examples of functions that are not linear. For
MAFS.8.F.1.3: example, the function A = s2 giving the area of a square as a function of its side length is not linear because its graph contains the points (1,1), (2,4)

and (3,9), which are not on a straight line.

Construct a function to model a linear relationship between two quantities. Determine the rate of change and initial value of the function from a
MAFS.8.F.2.4: description of a relationship or from two (x, y) values, including reading these from a table or from a graph. Interpret the rate of change and initial

value of a linear function in terms of the situation it models, and in terms of its graph or a table of values.

Describe qualitatively the functional relationship between two quantities by analyzing a graph (e.g., where the function is increasing or decreasing,

MAFS.8.F.2.5: linear or nonlinear). Sketch a graph that exhibits the qualitative features of a function that has been described verbally.
Verify experimentally the properties of rotations, reflections, and translations:
a. Lines are taken to lines, and line segments to line segments of the same length.
MAFS.8.G.1.1: b. Angles are taken to angles of the same measure.
c. Parallel lines are taken to parallel lines.
VAR A 1L Understand that a two-dimensional figure is congruent to another if the second can be obtained from the first by a sequence of rotations, reflections,
and translations; given two congruent figures, describe a sequence that exhibits the congruence between them.
MAFS.8.G.1.3: Describe the effect of dilations, translations, rotations, and reflections on two-dimensional figures using coordinates.
VRS A @ 1L Understand that a two-dimensional figure is similar to another if the second can be obtained from the first by a sequence of rotations, reflections,

translations, and dilations; given two similar two-dimensional figures, describe a sequence that exhibits the similarity between them.
Use informal arguments to establish facts about the angle sum and exterior angle of triangles, about the angles created when parallel lines are cut by a
MAFS.8.G.1.5: transversal, and the angle-angle criterion for similarity of triangles. For example, arrange three copies of the same triangle so that the sum of the three
angles appears to form a line, and give an argument in terms of transversals why this is so.
MAFS.8.G.2.6: Explain a proof of the Pythagorean Theorem and its converse.
Apply the Pythagorean Theorem to determine unknown side lengths in right triangles in real-world and mathematical problems in two and three
dimensions.

Clarifications:
MAFS.8.G.2.7: .
Examples of Opportunities for In-Depth Focus

The Pythagorean theorem is useful in practical problems, relates to grade-level work in irrational numbers and plays an important role
mathematically in coordinate geometry in high school.

MAFS.8.G.2.8: Apply the Pythagorean Theorem to find the distance between two points in a coordinate system.
Know the formulas for the volumes of cones, cylinders, and spheres and use them to solve real-world and mathematical problems.

Clarifications:

Fluency Expectations or Examples of Culminating Standards
MAFS.8.G.3.9: . . . . . . .
When students learn to solve problems involving volumes of cones, cylinders, and spheres — together with their previous grade 7 work in angle
measure, area, surface area and volume (7.G.2.4-2.6) — they will have acquired a well-developed set of geometric measurement skills. These
skills, along with proportional reasoning (7.RP) and multistep numerical problem solving (7.EE.2.3), can be combined and used in flexible ways as
part of modeling during high school — not to mention after high school for college and careers.

MAES.8.NS.1.1: Know that numbers that are not rational are called irrational. Understand informally that every number has a decimal expansion; for rational numbers
B show that the decimal expansion repeats eventually, and convert a decimal expansion which repeats eventually into a rational number.
Use rational approximations of irrational numbers to compare the size of irrational numbers, locate them approximately on a number line diagram, and

MAFS.8.NS.1.2: estimate the value of expressions (e.g., n2). For example, by truncating the decimal expansion of V2, show that V2 is between 1 and 2, then
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MAFS.8.SP.1.1:

MAFS.8.SP.1.2:

MAFS.8.SP.1.3:

MAFS.8.SP.1.4:

MAFS.K12.MP.1.1:

MAFS.K12.MP.2.1:

MAFS.K12.MP.3.1:

MAFS.K12.MP.4.1:

MAFS.K12.MP.5.1:

MAFS.K12.MP.6.1:

between 1.4 and 1.5, and explain how to continue on to get better approximations.

Construct and interpret scatter plots for bivariate measurement data to investigate patterns of association between two quantities. Describe patterns
such as clustering, outliers, positive or negative association, linear association, and nonlinear association.

Know that straight lines are widely used to model relationships between two quantitative variables. For scatter plots that suggest a linear association,
informally fit a straight line, and informally assess the model fit by judging the closeness of the data points to the line.

Use the equation of a linear model to solve problems in the context of bivariate measurement data, interpreting the slope and intercept. For example,
in a linear model for a biology experiment, interpret a slope of 1.5 cm/hr as meaning that an additional hour of sunlight each day is associated with an
additional 1.5 cm in mature plant height.

Understand that patterns of association can also be seen in bivariate categorical data by displaying frequencies and relative frequencies in a two-way
table. Construct and interpret a two-way table summarizing data on two categorical variables collected from the same subjects. Use relative
frequencies calculated for rows or columns to describe possible association between the two variables. For example, collect data from students in your
class on whether or not they have a curfew on school nights and whether or not they have assigned chores at home. Is there evidence that those
who have a curfew also tend to have chores?

Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending
on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different
method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex problems
and identify correspondences between different approaches.

Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to
bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and
manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative
reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to
the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized
or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read
the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or
use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools
might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.

Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
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students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

MAFS.K12.MP.7.1:

Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x
+1), (x=1)(x2 + x + 1), and (x — 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to
solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.

MAFS.K12.MP.8.1:

Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 6 topics, texts, and
issues, building on others’ ideas and expressing their own clearly.
a. Come to discussions prepared, having read or studied required material; explicitly draw on that preparation by referring to evidence on the topic,
text, or issue to probe and reflect on ideas under discussion.
LAFS.6.SL.1.1: b. Follow rules for collegial discussions, set specific goals and deadlines, and define individual roles as needed.
c. Pose and respond to specific questions with elaboration and detail by making comments that contribute to the topic, text, or issue under
discussion.

d. Review the key ideas expressed and demonstrate understanding of multiple perspectives through reflection and paraphrasing.

Interpret information presented in diverse media and formats (e.qg., visually, quantitatively, orally) and explain how it contributes to a topic, text, or

LAFS.6.5L.1.2: issue under study.

LAFS.6.SL.1.3: Delineate a speaker’s argument and specific claims, distinguishing claims that are supported by reasons and evidence from claims that are not.

LAFS.6.5L.2.4: Present claims and findings, sequencing ideas logically and using pertinent descriptions, facts, and details to accentuate main ideas or themes; use
appropriate eye contact, adequate volume, and clear pronunciation.

LAFS.68.RST.1.3: Follow precisely a multistep procedure when carrying out experiments, taking measurements, or performing technical tasks.

LAFS.68.RST.2.4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical
context relevant to grades 6-8 texts and topics.
LS G ST BT Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart,
diagram, model, graph, or table).
Write arguments focused on discipline-specific content.
a. Introduce claim(s) about a topic or issue, acknowledge and distinguish the claim(s) from alternate or opposing claims, and organize the reasons
and evidence logically.
b. Support claim(s) with logical reasoning and relevant, accurate data and evidence that demonstrate an understanding of the topic or text, using
LAFS.68.WHST.1.1: credible sources.
c. Use words, phrases, and clauses to create cohesion and clarify the relationships among claim(s), counterclaims, reasons, and evidence.
d. Establish and maintain a formal style.

e. Provide a concluding statement or section that follows from and supports the argument presented.

Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 7 topics, texts, and
issues, building on others’ ideas and expressing their own clearly.
a. Come to discussions prepared, having read or researched material under study; explicitly draw on that preparation by referring to evidence on the
topic, text, or issue to probe and reflect on ideas under discussion.
LAFS.7.SL.1.1: b. Follow rules for collegial discussions, track progress toward specific goals and deadlines, and define individual roles as needed.
c. Pose questions that elicit elaboration and respond to others’ questions and comments with relevant observations and ideas that bring the
discussion back on topic as needed.
d. Acknowledge new information expressed by others and, when warranted, modify their own views.

Analyze the main ideas and supporting details presented in diverse media and formats (e.qg., visually, quantitatively, orally) and explain how the ideas

LAFS.7.SL.1.2: R . .
clarify a topic, text, or issue under study.
LAFS.7.SL.1.3: Delineate a speaker’s argument and specific claims, evaluating the soundness of the reasoning and the relevance and sufficiency of the evidence.
LAFS.7.SL.2.4: Present claims and findings, emphasizing salient points in a focused, coherent manner with pertinent descriptions, facts, details, and examples; use
appropriate eye contact, adequate volume, and clear pronunciation.
Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 8 topics, texts, and
issues, building on others’ ideas and expressing their own clearly.
a. Come to discussions prepared, having read or researched material under study; explicitly draw on that preparation by referring to evidence on the
topic, text, or issue to probe and reflect on ideas under discussion.
LAFS.8.5L.1.1: b. Follow rules for collegial discussions and decision-making, track progress toward specific goals and deadlines, and define individual roles as needed.
c. Pose questions that connect the ideas of several speakers and respond to others’ questions and comments with relevant evidence, observations,
and ideas.
d. Acknowledge new information expressed by others, and, when warranted, qualify or justify their own views in light of the evidence presented.
LAFS.8.5L.1.2: Analyze the purpose of information presented in diverse media and formats (e.g., visually, quantitatively, orally) and evaluate the motives (e.g., social,
commercial, political) behind its presentation.
LS @ G 1.5 Delineate a speaker’s argument and specific claims, evaluating the soundness of the reasoning and relevance and sufficiency of the evidence and
identifying when irrelevant evidence is introduced.
LAFS.8.5L.2.4: Present claims and findings, emphasizing salient points in a focused, coherent manner with relevant evidence, sound valid reasoning, and well-chosen
details; use appropriate eye contact, adequate volume, and clear pronunciation.
ELD.K12.ELL.MA.1: English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.
ELD.K12.ELL.SI.1: English language learners communicate for social and instructional purposes within the school setting.
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General Course Information and Notes

GENERAL NOTES

Intensive courses have been designed so that the teacher will select the appropriate standards when developing curricula tailored to meet the needs of individual students,
taking into account their grade and instructional level. This course should not be used in place of a core mathematics course but is intended to provide intervention for
students who require extra mathematics instruction.

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support,
students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL's need for communication and social skills. To
access an ELL supporting document which delineates performance definitions and descriptors, please click on the following link:
cpalms.org/uploads/docs/standards/eld/MA.pdf

Additional Instructional Resources:
A.V.E. for Success Collection is provided by the Florida Association of School Administrators: fasa.net/4DCGI/cms/review.html|?Action=CMS_Document&DoclD=139. Please be
aware that these resources have not been reviewed by CPALMS and there may be a charge for the use of some of them in this collection.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 6 to 8 Education
Courses > Subject: Mathematics > SubSubject:

Course Number: 1204000

Remedial Mathematics >
Abbreviated Title: M/J INTENS MATH (MC)
Course Length: Multiple (M) - Course length can vary
Course Attributes:
e Class Size Core Required
Course Level: 1
Course Status: Course Approved

Grade Level(s): 6,7,8

Educator Certifications

Mathematics (Grades 6-12)
Middle Grades Mathematics (Middle Grades 5-9)
Middle Grades Integrated Curriculum (Middle Grades 5-9)

page 1552 of 4183



M/J Grade 6 Mathematics (#1205010) :os- 2022 currens

Course Standards

MAFS.6.EE.1.1: Write and evaluate numerical expressions involving whole-number exponents.

Write, read, and evaluate expressions in which letters stand for numbers.

a. Write expressions that record operations with numbers and with letters standing for numbers. For example, express the calculation “"Subtract y
from 5”as5-y.

b. Identify parts of an expression using mathematical terms (sum, term, product, factor, quotient, coefficient); view one or more parts of an
expression as a single entity. For example, describe the expression 2 (8 + 7) as a product of two factors; view (8 + 7) as both a single entity and

MAFS.6.EE.1.2: a sum of two terms.

c. Evaluate expressions at specific values of their variables. Include expressions that arise from formulas used in real-world problems. Perform
arithmetic operations, including those involving whole-number exponents, in the conventional order when there are no parentheses to specify a
particular order (Order of Operations). For example, use the formulas V = s3 and A = 6 s2 to find the volume and surface area of a cube with
sides of length s = 1/2.

Apply the properties of operations to generate equivalent expressions. For example, apply the distributive property to the expression 3 (2 + x) to
produce the equivalent expression 6 + 3x; apply the distributive property to the expression 24x + 18y to produce the equivalent expression 6 (4x +
3y); apply properties of operations to y + y + y to produce the equivalent expression 3y.

MAFS.6.EE.1.3: Clarifications:
Examples of Opportunities for In-Depth Focus

By applying properties of operations to generate equivalent expressions, students use properties of operations that they are familiar with from
previous grades’ work with numbers — generalizing arithmetic in the process.

R (LR 1L Identify when two expressions are equivalent (i.e., when the two expressions name the same number regardless of which value is substituted into
them). For example, the expressions y + y + y and 3y are equivalent because they name the same number regardless of which number y stands for.
MAFS.6.EE.2.5- Understand solving an equation or inequality as a process of answering a question: which values from a specified set, if any, make the equation or
inequality true? Use substitution to determine whether a given number in a specified set makes an equation or inequality true.
AR (L EE. 2. Use variables to represent numbers and write expressions when solving a real-world or mathematical problem; understand that a variable can represent
an unknown number, or, depending on the purpose at hand, any number in a specified set.
Solve real-world and mathematical problems by writing and solving equations of the form x + p = g and px = q for cases in which p, g and x are all

non-negative rational numbers.

Clarifications:
Examples of Opportunities for In-Depth Focus

MAFS.6.EE.2.7: When students write equations of the form x + p = q and px = ¢ to solve real-world and mathematical problems, they draw on meanings of
operations that they are familiar with from previous grades’ work. They also begin to learn algebraic approaches to solving problems.®

16 For example, suppose Daniel went to visit his grandmother, who gave him $5.50. Then he bought a book costing $9.20 and had $2.30 left. To
find how much money he had before visiting his grandmother, an algebraic approach leads to the equation x + 5.50 — 9.20 = 2.30. An arithmetic
approach without using variables at all would be to begin with 2.30, then add 9.20, then subtract 5.50. This yields the desired answer, but
students will eventually encounter problems in which arithmetic approaches are unrealistically difficult and algebraic approaches must be used.

R (L .G Write an inequality of the form x > ¢ or x < c to represent a constraint or condition in a real-world or mathematical problem. Recognize that
inequalities of the form x > ¢ or x < ¢ have infinitely many solutions; represent solutions of such inequalities on number line diagrams.
Use variables to represent two quantities in a real-world problem that change in relationship to one another; write an equation to express one
quantity, thought of as the dependent variable, in terms of the other quantity, thought of as the independent variable. Analyze the relationship
MAFS.6.EE.3.9: between the dependent and independent variables using graphs and tables, and relate these to the equation. For example, in a problem involving
motion at constant speed, list and graph ordered pairs of distances and times, and write the equation d = 65t to represent the relationship between
distance and time.
Find the area of right triangles, other triangles, special quadrilaterals, and polygons by composing into rectangles or decomposing into triangles and
other shapes; apply these techniques in the context of solving real-world and mathematical problems.
Find the volume of a right rectangular prism with fractional edge lengths by packing it with unit cubes of the appropriate unit fraction edge lengths,
MAFS.6.G.1.2: and show that the volume is the same as would be found by multiplying the edge lengths of the prism. Apply the formulas V = 1w hand V =B h to
find volumes of right rectangular prisms with fractional edge lengths in the context of solving real-world and mathematical problems.

MAFS.6.G.1.1:

MAFS.6.G.1.3: Draw polygons in the coordinate plane given coordinates for the vertices; use coordinates to find the length of a side joining points with the same first

coordinate or the same second coordinate. Apply these techniques in the context of solving real-world and mathematical problems.

MAFS.6.G.1.4: Represent three-dimensional figures using nets made up of rectangles and triangles, and use the nets to find the surface area of these figures. Apply
these techniques in the context of solving real-world and mathematical problems.
Interpret and compute quotients of fractions, and solve word problems involving division of fractions by fractions, e.g., by using visual fraction models
and equations to represent the problem. For example, create a story context for (2/3) + (3/4) and use a visual fraction model to show the quotient;
use the relationship between multiplication and division to explain that (2/3) + (3/4) = 8/9 because 3/4 of 8/9 is 2/3. (In general, (a/b) + (c/d) =
ad/bc.) How much chocolate will each person get if 3 people share 1/2 Ib of chocolate equally? How many 3/4-cup servings are in 2/3 of a cup of

yogurt? How wide is a rectangular strip of land with length 3/4 mi and area 1/2 square mi?

Clarifications:
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MAFS.6.NS.1.1: Examples of Opportunities for In-Depth Focus
This is a culminating standard for extending multiplication and division to fractions.
Fluency Expectations or Examples of Culminating Standards

Students interpret and compute quotients of fractions and solve word problems involving division of fractions by fractions. This completes the
extension of operations to fractions.

Fluently divide multi-digit numbers using the standard algorithm.

Clarifications:
MAFS.6.NS.2.2: Fluency Expectations or Examples of Culminating Standards

Students fluently divide multi-digit numbers using the standard algorithm. This is the culminating standard for several years’ worth of work with
division of whole numbers.

Fluently add, subtract, multiply, and divide multi-digit decimals using the standard algorithm for each operation.

Clarifications:

Fluency Expectations or Examples of Culminating Standards
MAFS.6.NS.2.3:

Students fluently add, subtract, multiply, and divide multi-digit decimals using the standard algorithm for each operation. This is the culminating
standard for several years’ worth of work relating to the domains of Number and Operations in Base Ten, Operations and Algebraic Thinking, and
Number and Operations — Fractions.

Find the greatest common factor of two whole numbers less than or equal to 100 and the least common multiple of two whole numbers less than or
MAFS.6.NS.2.4: equal to 12. Use the distributive property to express a sum of two whole numbers 1-100 with a common factor as a multiple of a sum of two whole
numbers with no common factor. For example, express 36 + 8 as 4 (9 + 2).
Understand that positive and negative numbers are used together to describe quantities having opposite directions or values (e.g., temperature
MAFS.6.NS.3.5: above/below zero, elevation above/below sea level, credits/debits, positive/negative electric charge); use positive and negative numbers to represent
quantities in real-world contexts, explaining the meaning of 0 in each situation.
Understand a rational number as a point on the number line. Extend number line diagrams and coordinate axes familiar from previous grades to
represent points on the line and in the plane with negative number coordinates.

a. Recognize opposite signs of numbers as indicating locations on opposite sides of 0 on the number line; recognize that the opposite of the

opposite of a number is the number itself, e.g., =(=3) = 3, and that 0 is its own opposite.
MAFS.6.NS.3.6: b. Understand signs of numbers in ordered pairs as indicating locations in quadrants of the coordinate plane; recognize that when two ordered pairs
differ only by signs, the locations of the points are related by reflections across one or both axes.

c. Find and position integers and other rational numbers on a horizontal or vertical number line diagram; find and position pairs of integers and other

rational numbers on a coordinate plane.

Understand ordering and absolute value of rational numbers.
a. Interpret statements of inequality as statements about the relative position of two numbers on a number line diagram. For example, interpret -3

> -7 as a statement that -3 is located to the right of -7 on a number line oriented from left to right.

b. Write, interpret, and explain statements of order for rational numbers in real-world contexts. For example, write -3 °C > -7 °C to express the fact
that -3 °C is warmer than -7 °C.

MAFS.6.NS.3.7:

c. Understand the absolute value of a rational number as its distance from 0 on the number line; interpret absolute value as magnitude for a positive
or negative quantity in a real-world situation. For example, for an account balance of -30 dollars, write |-30] = 30 to describe the size of the debt
in dollars.

d. Distinguish comparisons of absolute value from statements about order. For example, recognize that an account balance less than -30 dollars
represents a debt greater than 30 dollars.

Solve real-world and mathematical problems by graphing points in all four quadrants of the coordinate plane. Include use of coordinates and absolute
value to find distances between points with the same first coordinate or the same second coordinate.

Clarifications:

MAFS.6.NS.3.8:

Examples of Opportunities for In-Depth Focus

When students work with rational numbers in the coordinate plane to solve problems, they combine and consolidate elements from the other
standards in this cluster.

Understand the concept of a ratio and use ratio language to describe a ratio relationship between two quantities. For example, “The ratio of wings to
MAFS.6.RP.1.1: beaks in the bird house at the zoo was 2:1, because for every 2 wings there was 1 beak.” “For every vote candidate A received, candidate C received

nearly three votes.”

Understand the concept of a unit rate a/b associated with a ratio a:b with b # 0, and use rate language in the context of a ratio relationship. For
MAFS.6.RP.1.2: example, “This recipe has a ratio of 3 cups of flour to 4 cups of sugar, so there is 3/4 cup of flour for each cup of sugar.” "We paid $75 for 15

hamburgers, which is a rate of $5 per hamburger.”

Use ratio and rate reasoning to solve real-world and mathematical problems, e.g., by reasoning about tables of equivalent ratios, tape diagrams, double

number line diagrams, or equations.

a. Make tables of equivalent ratios relating quantities with whole-number measurements, find missing values in the tables, and plot the pairs of values

on the coordinate plane. Use tables to compare ratios.
b. Solve unit rate problems including those involving unit pricing and constant speed. For example, if it took 7 hours to mow 4 lawns, then at that

rate, how many lawns could be mowed in 35 hours? At what rate were lawns being mowed?
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c. Find a percent of a quantity as a rate per 100 (e.g., 30% of a quantity means 30/100 times the quantity); solve problems involving finding the
MAFS.6.RP.1.3: whole, given a part and the percent.
d. Use ratio reasoning to convert measurement units; manipulate and transform units appropriately when multiplying or dividing quantities.

e. Understand the concept of Pi as the ratio of the circumference of a circle to its diameter.

(*See Table 2 Common Multiplication and Division Situations)

Clarifications:
Examples of Opportunities for In-Depth Focus

When students work toward meeting this standard, they use a range of reasoning and representations to analyze proportional relationships.

Recognize a statistical question as one that anticipates variability in the data related to the question and accounts for it in the answers. For example,

MAFS.6.SP.1.1: "How old am I?” is not a statistical question, but "How old are the students in my school?” is a statistical question because one anticipates variability in
students’ ages.
MAFS.6.5P.1.2: Understand that a set of data collected to answer a statistical question has a distribution which can be described by its center, spread, and overall
shape.
MAFS.6.5P.1.3: Recognize that a measure of center for a numerical data set summarizes all of its values with a single number, while a measure of variation describes
how its values vary with a single number.
MAFS.6.SP.2.4: Display numerical data in plots on a number line, including dot plots, histograms, and box plots.
Summarize numerical data sets in relation to their context, such as by:
a. Reporting the number of observations.
b. Describing the nature of the attribute under investigation, including how it was measured and its units of measurement.
MAFS.6.SP.2.5: c. Giving quantitative measures of center (median and/or mean) and variability (interquartile range and/or mean absolute deviation), as well as

describing any overall pattern and any striking deviations from the overall pattern with reference to the context in which the data were gathered.
d. Relating the choice of measures of center and variability to the shape of the data distribution and the context in which the data were gathered.

Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending

MAFS.K12.MP.1.1: on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different
method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex problems
and identify correspondences between different approaches.

Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to
bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and

MAFS.K12.MP.2.1: manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative
reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to
the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized
or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read
the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

MAFS.K12.MP.3.1:

Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or

MAFS.K12.MP.4.1: use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools
MAFS.K12.MP.5.1: might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
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MAFS.K12.MP.6.1:

MAFS.K12.MP.7.1:

MAFS.K12.MP.8.1:

LAFS.6.SL.1.1:

LAFS.6.SL.1.2:

LAFS.6.SL.1.3:

LAFS.6.SL.2.4:

LAFS.68.RST.1.3:

LAFS.68.RST.2.4:

LAFS.68.RST.3.7:

LAFS.68.WHST.1.1:

LAFS.68.WHST.2.4:
ELD.K12.ELL.MA.1:
ELD.K12.ELL.SI.1:

relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.
Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x
+1), (x=1)(x2 + x + 1), and (x — 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to
solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.

Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 6 topics, texts, and
issues, building on others’ ideas and expressing their own clearly.
a. Come to discussions prepared, having read or studied required material; explicitly draw on that preparation by referring to evidence on the topic,
text, or issue to probe and reflect on ideas under discussion.
b. Follow rules for collegial discussions, set specific goals and deadlines, and define individual roles as needed.
c. Pose and respond to specific questions with elaboration and detail by making comments that contribute to the topic, text, or issue under
discussion.
d. Review the key ideas expressed and demonstrate understanding of multiple perspectives through reflection and paraphrasing.

Interpret information presented in diverse media and formats (e.qg., visually, quantitatively, orally) and explain how it contributes to a topic, text, or
issue under study.
Delineate a speaker’s argument and specific claims, distinguishing claims that are supported by reasons and evidence from claims that are not.
Present claims and findings, sequencing ideas logically and using pertinent descriptions, facts, and details to accentuate main ideas or themes; use
appropriate eye contact, adequate volume, and clear pronunciation.
Follow precisely a multistep procedure when carrying out experiments, taking measurements, or performing technical tasks.
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical
context relevant to grades 6-8 texts and topics.
Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart,
diagram, model, graph, or table).
Write arguments focused on discipline-specific content.
a. Introduce claim(s) about a topic or issue, acknowledge and distinguish the claim(s) from alternate or opposing claims, and organize the reasons
and evidence logically.
b. Support claim(s) with logical reasoning and relevant, accurate data and evidence that demonstrate an understanding of the topic or text, using
credible sources.
c. Use words, phrases, and clauses to create cohesion and clarify the relationships among claim(s), counterclaims, reasons, and evidence.
d. Establish and maintain a formal style.
e. Provide a concluding statement or section that follows from and supports the argument presented.

Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.

English language learners communicate for social and instructional purposes within the school setting.

General Course Information and Notes

GENERAL NOTES

MAFS.6

In Grade 6, instructional time should focus on four critical areas: (1) connecting ratio and rate to whole number multiplication and division and using concepts of ratio and rate
to solve problems; (2) completing understanding of division of fractions and extending the notion of number to the system of rational numbers, which includes negative
numbers; (3) writing, interpreting, and using expressions and equations; and (4) developing understanding of statistical thinking.

1. Students use reasoning about multiplication and division to solve ratio and rate problems about quantities. By viewing equivalent ratios and rates as deriving from, and

extending, pairs of rows (or columns) in the multiplication table, and by analyzing simple drawings that indicate the relative size of quantities, students connect their

understanding of multiplication and division with ratios and rates. Thus students expand the scope of problems for which they can use multiplication and division to
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solve problems, and they connect ratios and fractions. Students solve a wide variety of problems involving ratios and rates.

2. Students use the meaning of fractions, the meanings of multiplication and division, and the relationship between multiplication and division to understand and explain
why the procedures for dividing fractions make sense. Students use these operations to solve problems. Students extend their previous understandings of number
and the ordering of numbers to the full system of rational numbers, which includes negative rational numbers, and in particular negative integers. They reason about
the order and absolute value of rational numbers and about the location of points in all four quadrants of the coordinate plane.

3. Students understand the use of variables in mathematical expressions. They write expressions and equations that correspond to given situations, evaluate
expressions, and use expressions and formulas to solve problems. Students understand that expressions in different forms can be equivalent, and they use the
properties of operations to rewrite expressions in equivalent forms. Students know that the solutions of an equation are the values of the variables that make the
equation true. Students use properties of operations and the idea of maintaining the equality of both sides of an equation to solve simple one-step equations.
Students construct and analyze tables, such as tables of quantities that are equivalent ratios, and they use equations (such as 3x = y) to describe relationships
between quantities.

4. Building on and reinforcing their understanding of number, students begin to develop their ability to think statistically. Students recognize that a data distribution may
not have a definite center and that different ways to measure center yield different values. The median measures center in the sense that it is roughly the middle
value. The mean measures center in the sense that it is the value that each data point would take on if the total of the data values were redistributed equally, and
also in the sense that it is a balance point. Students recognize that a measure of variability (interquartile range or mean absolute deviation) can also be useful for
summarizing data because two very different set of data can have the same mean and median yet be distinguished by their variability. Students learn to describe and
summarize numerical data sets, identifying clusters, peaks, gaps, and symmetry, considering the context in which the data were collected.

Students in Grade 6 also build on their work with area in elementary school by reasoning about relationships among shapes to determine area, surface area, and volume.
They find areas of right triangles, other triangles, and special quadrilaterals by decomposing these shapes, rearranging or removing pieces, and relating the shapes to
rectangles. Using these methods, students discuss, develop, and justify formulas for areas of triangles and parallelograms. Students find areas of polygons and surface areas of
prisms and pyramids by decomposing them into pieces whose area they can determine. They reason about right rectangular prisms with fractional side lengths to extend
formulas for the volume of a right rectangular prism to fractional side lengths. They prepare for work on scale drawings and constructions in Grade 7 by drawing polygons in
the coordinate plane.

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support,
students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL's need for communication and social skills. To
access an ELL supporting document which delineates performance definitions and descriptors, please click on the following link:
cpalms.org/uploads/docs/standards/eld/MA.pdf

Additional Instructional Resources:
A.V.E. for Success Collection is provided by the Florida Association of School Administrators: fasa.net/4DCGI/cms/review.html|?Action=CMS_Document&DoclD=139. Please be
aware that these resources have not been reviewed by CPALMS and there may be a charge for the use of some of them in this collection.

Florida Standards Implementation Guide Focus Section:

The Mathematics Florida Standards Implementation Guide was created to support the teaching and learning of the Mathematics Florida Standards. The guide is
compartmentalized into three components: focus, coherence, and rigor.Focus means narrowing the scope of content in each grade or course, so students achieve higher
levels of understanding and experience math concepts more deeply. The Mathematics standards allow for the teaching and learning of mathematical concepts focused
around major clusters at each grade level, enhanced by supporting and additional clusters. The major, supporting and additional clusters are identified, in relation to each
grade or course. The cluster designations for this course are below.

Major Clusters

MAFS.6.RP.1 Understand ratio concepts and use ratio reasoning to solve problems.

MAFS.6.NS.1 Apply and extend previous understandings of multiplication and division to divide fractions.
MAFS.6.NS.3 Apply and extend previous understandings of numbers to the system of rational numbers.
MAFS.6.EE.1 Apply and extend previous understanding of arithmetic to algebraic expressions.
MAFS.6.EE.2 Reason about and solve one-step equations and inequalities.

MAFS.6.EE.3 Represent and analyze quantitative relationships between dependent and independent variables.
Supporting Clusters

MAFS.6.G.1 Solve real-world and mathematical problems involving area, surface area, and volume.
Additional Clusters

MAFS.6.NS.2 Compute fluently with multi-digit numbers and find common factors and multiples.
MAFS.6.SP.1 Develop understanding of statistical variability.

MAFS.6.SP.2 Summarize and describe distributions.

Note: Clusters should not be sorted from major to supporting and then taught in that order. To do so would strip the coherence of the mathematical ideas and miss the
opportunity to enhance the major work of the grade with the supporting and additional clusters.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 6 to 8 Education

Course Number: 1205010 . i .
Courses > Subject: Mathematics > SubSubject:
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General Mathematics >

Abbreviated Title: M/J GRADE 6 MATH
Course Length: Year (Y)

Course Attributes:

e Class Size Core Required
Course Type: Core Academic Course

Course Status: Draft - Course Pending Approval
Grade Level(s): 6,7,8

Course Level: 2

Educator Certifications

Mathematics (Elementary Grades 1-6)
Middle Grades Mathematics (Middle Grades 5-9)

Middle Grades Integrated Curriculum (Middle Grades 5-9)
Mathematics (Grades 6-12)

Elementary Education (Grades K-6)

Elementary Education (Elementary Grades 1-6)

page 1558 of 4183




M/J Accelerated Mathematics Grade 6 (#1205020) 2oz

(current)

Course Standards

MAFS.6.EE.1.1: Write and evaluate numerical expressions involving whole-number exponents.
Write, read, and evaluate expressions in which letters stand for numbers.
a. Write expressions that record operations with numbers and with letters standing for numbers. For example, express the calculation “"Subtract y
from 5”as 5 —y.
b. Identify parts of an expression using mathematical terms (sum, term, product, factor, quotient, coefficient); view one or more parts of an
expression as a single entity. For example, describe the expression 2 (8 + 7) as a product of two factors; view (8 + 7) as both a single entity and
MAFS.6.EE.1.2: a sum of two terms.
c. Evaluate expressions at specific values of their variables. Include expressions that arise from formulas used in real-world problems. Perform
arithmetic operations, including those involving whole-number exponents, in the conventional order when there are no parentheses to specify a
particular order (Order of Operations). For example, use the formulas V = s3 and A = 6 s2 to find the volume and surface area of a cube with
sides of length s = 1/2.

Apply the properties of operations to generate equivalent expressions. For example, apply the distributive property to the expression 3 (2 + x) to
produce the equivalent expression 6 + 3x; apply the distributive property to the expression 24x + 18y to produce the equivalent expression 6 (4x +
3y); apply properties of operations to y + y + y to produce the equivalent expression 3y.

MAFS.6.EE.1.3: Clarifications:
Examples of Opportunities for In-Depth Focus

By applying properties of operations to generate equivalent expressions, students use properties of operations that they are familiar with from
previous grades’ work with numbers — generalizing arithmetic in the process.

MAFS.6.EE.1.4: Identify when two expressions are equivalent (i.e., when the two expressions name the same number regardless of which value is substituted into
them). For example, the expressions y + y + y and 3y are equivalent because they name the same number regardless of which number y stands for.

MAFS.6.EE 2 5- Understand solving an equation or inequality as a process of answering a question: which values from a specified set, if any, make the equation or
inequality true? Use substitution to determine whether a given number in a specified set makes an equation or inequality true.

R (L EE. 2. Use variables to represent numbers and write expressions when solving a real-world or mathematical problem; understand that a variable can represent
an unknown number, or, depending on the purpose at hand, any number in a specified set.
Solve real-world and mathematical problems by writing and solving equations of the form x + p = g and px = q for cases in which p, g and x are all

non-negative rational numbers.

Clarifications:
Examples of Opportunities for In-Depth Focus

MAFS.6.EE.2.7: When students write equations of the form x + p = q and px = ¢ to solve real-world and mathematical problems, they draw on meanings of
operations that they are familiar with from previous grades’ work. They also begin to learn algebraic approaches to solving problems.®

16 For example, suppose Daniel went to visit his grandmother, who gave him $5.50. Then he bought a book costing $9.20 and had $2.30 left. To
find how much money he had before visiting his grandmother, an algebraic approach leads to the equation x + 5.50 — 9.20 = 2.30. An arithmetic
approach without using variables at all would be to begin with 2.30, then add 9.20, then subtract 5.50. This yields the desired answer, but
students will eventually encounter problems in which arithmetic approaches are unrealistically difficult and algebraic approaches must be used.

MAFS 6.EE.218- Write an inequality of the form x > ¢ or x < c to represent a constraint or condition in a real-world or mathematical problem. Recognize that
inequalities of the form x > ¢ or x < ¢ have infinitely many solutions; represent solutions of such inequalities on number line diagrams.
Use variables to represent two quantities in a real-world problem that change in relationship to one another; write an equation to express one
quantity, thought of as the dependent variable, in terms of the other quantity, thought of as the independent variable. Analyze the relationship

MAFS.6.EE.3.9: between the dependent and independent variables using graphs and tables, and relate these to the equation. For example, in a problem involving
motion at constant speed, list and graph ordered pairs of distances and times, and write the equation d = 65t to represent the relationship between
distance and time.

MAFS6.GL11: Find the area of right triangles, other triangles, special quadrilaterals, and polygons by composing into rectangles or decomposing into triangles and
other shapes; apply these techniques in the context of solving real-world and mathematical problems.
Find the volume of a right rectangular prism with fractional edge lengths by packing it with unit cubes of the appropriate unit fraction edge lengths,

MAFS.6.G.1.2: and show that the volume is the same as would be found by multiplying the edge lengths of the prism. Apply the formulas V = 1w hand V =B h to
find volumes of right rectangular prisms with fractional edge lengths in the context of solving real-world and mathematical problems.

MAFS.6.G.1.3: Draw polygons in the coordinate plane given coordinates for the vertices; use coordinates to find the length of a side joining points with the same first
coordinate or the same second coordinate. Apply these techniques in the context of solving real-world and mathematical problems.

MAFS.6.G.1.4: Represent three-dimensional figures using nets made up of rectangles and triangles, and use the nets to find the surface area of these figures. Apply
these techniques in the context of solving real-world and mathematical problems.
Interpret and compute quotients of fractions, and solve word problems involving division of fractions by fractions, e.g., by using visual fraction models
and equations to represent the problem. For example, create a story context for (2/3) + (3/4) and use a visual fraction model to show the quotient;

use the relationship between multiplication and division to explain that (2/3) + (3/4) = 8/9 because 3/4 of 8/9 is 2/3. (In general, (a/b) + (c/d) =
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MAFS.6.NS.1.1:

MAFS.6.NS.2.2:

MAFS.6.NS.2.3:

MAFS.6.NS.2.4:

MAFS.6.NS.3.5:

MAFS.6.NS.3.6:

MAFS.6.NS.3.7:

MAFS.6.NS.3.8:

MAFS.6.RP.1.1:

MAFS.6.RP.1.2:

ad/bc.) How much chocolate will each person get if 3 people share 1/2 |b of chocolate equally? How many 3/4-cup servings are in 2/3 of a cup of
yogurt? How wide is a rectangular strip of land with length 3/4 mi and area 1/2 square mi?

Clarifications:
Examples of Opportunities for In-Depth Focus

This is a culminating standard for extending multiplication and division to fractions.
Fluency Expectations or Examples of Culminating Standards

Students interpret and compute quotients of fractions and solve word problems involving division of fractions by fractions. This completes the
extension of operations to fractions.

Fluently divide multi-digit numbers using the standard algorithm.

Clarifications:
Fluency Expectations or Examples of Culminating Standards

Students fluently divide multi-digit numbers using the standard algorithm. This is the culminating standard for several years’ worth of work with
division of whole numbers.

Fluently add, subtract, multiply, and divide multi-digit decimals using the standard algorithm for each operation.

Clarifications:
Fluency Expectations or Examples of Culminating Standards

Students fluently add, subtract, multiply, and divide multi-digit decimals using the standard algorithm for each operation. This is the culminating
standard for several years’ worth of work relating to the domains of Number and Operations in Base Ten, Operations and Algebraic Thinking, and
Number and Operations — Fractions.

Find the greatest common factor of two whole numbers less than or equal to 100 and the least common multiple of two whole numbers less than or
equal to 12. Use the distributive property to express a sum of two whole numbers 1-100 with a common factor as a multiple of a sum of two whole
numbers with no common factor. For example, express 36 + 8 as 4 (9 + 2).
Understand that positive and negative numbers are used together to describe quantities having opposite directions or values (e.g., temperature
above/below zero, elevation above/below sea level, credits/debits, positive/negative electric charge); use positive and negative numbers to represent
quantities in real-world contexts, explaining the meaning of 0 in each situation.
Understand a rational number as a point on the number line. Extend number line diagrams and coordinate axes familiar from previous grades to
represent points on the line and in the plane with negative number coordinates.
a. Recognize opposite signs of numbers as indicating locations on opposite sides of 0 on the number line; recognize that the opposite of the
opposite of a number is the number itself, e.g., =(=3) = 3, and that 0 is its own opposite.
b. Understand signs of numbers in ordered pairs as indicating locations in quadrants of the coordinate plane; recognize that when two ordered pairs
differ only by signs, the locations of the points are related by reflections across one or both axes.
c. Find and position integers and other rational numbers on a horizontal or vertical number line diagram; find and position pairs of integers and other

rational numbers on a coordinate plane.

Understand ordering and absolute value of rational numbers.
a. Interpret statements of inequality as statements about the relative position of two numbers on a number line diagram. For example, interpret -3
> -7 as a statement that -3 is located to the right of -7 on a number line oriented from left to right.

b. Write, interpret, and explain statements of order for rational numbers in real-world contexts. For example, write -3 °C > -7 °C to express the fact
that -3 °C is warmer than -7 °C.

c. Understand the absolute value of a rational number as its distance from 0 on the number line; interpret absolute value as magnitude for a positive
or negative quantity in a real-world situation. For example, for an account balance of -30 dollars, write |-30] = 30 to describe the size of the debt

in dollars.

d. Distinguish comparisons of absolute value from statements about order. For example, recognize that an account balance less than -30 dollars
represents a debt greater than 30 dollars.

Solve real-world and mathematical problems by graphing points in all four quadrants of the coordinate plane. Include use of coordinates and absolute
value to find distances between points with the same first coordinate or the same second coordinate.

Clarifications:
Examples of Opportunities for In-Depth Focus

When students work with rational numbers in the coordinate plane to solve problems, they combine and consolidate elements from the other
standards in this cluster.

Understand the concept of a ratio and use ratio language to describe a ratio relationship between two quantities. For example, "The ratio of wings to
beaks in the bird house at the zoo was 2:1, because for every 2 wings there was 1 beak.” “For every vote candidate A received, candidate C received
nearly three votes.”

Understand the concept of a unit rate a/b associated with a ratio a:b with b # 0, and use rate language in the context of a ratio relationship. For
example, “This recipe has a ratio of 3 cups of flour to 4 cups of sugar, so there is 3/4 cup of flour for each cup of sugar.” “We paid $75 for 15
hamburgers, which is a rate of $5 per hamburger.”

Use ratio and rate reasoning to solve real-world and mathematical problems, e.g., by reasoning about tables of equivalent ratios, tape diagrams, double
number line diagrams, or equations.
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a. Make tables of equivalent ratios relating quantities with whole-number measurements, find missing values in the tables, and plot the pairs of values

on the coordinate plane. Use tables to compare ratios.
b. Solve unit rate problems including those involving unit pricing and constant speed. For example, if it took 7 hours to mow 4 lawns, then at that

rate, how many lawns could be mowed in 35 hours? At what rate were lawns being mowed?
c. Find a percent of a quantity as a rate per 100 (e.g., 30% of a quantity means 30/100 times the quantity); solve problems involving finding the

MAES.6.RP.1.3: whole, given a part and the percent.
d. Use ratio reasoning to convert measurement units; manipulate and transform units appropriately when multiplying or dividing quantities.

e. Understand the concept of Pi as the ratio of the circumference of a circle to its diameter.

(*See Table 2 Common Multiplication and Division Situations)

Clarifications:
Examples of Opportunities for In-Depth Focus

When students work toward meeting this standard, they use a range of reasoning and representations to analyze proportional relationships.

Recognize a statistical question as one that anticipates variability in the data related to the question and accounts for it in the answers. For example,

MAFS.6.SP.1.1: "How old am I?” is not a statistical question, but "How old are the students in my school?” is a statistical question because one anticipates variability in
students’ ages.

S 6. G5, 1L Understand that a set of data collected to answer a statistical question has a distribution which can be described by its center, spread, and overall
shape.

MAFS.5.5P.1.3: Recognize that a measure of center for a numerical data set summarizes all of its values with a single number, while a measure of variation describes
how its values vary with a single number.

MAFS.6.SP.2.4: Display numerical data in plots on a number line, including dot plots, histograms, and box plots.

Summarize numerical data sets in relation to their context, such as by:

a. Reporting the number of observations.

b. Describing the nature of the attribute under investigation, including how it was measured and its units of measurement.

MAFS.6.5P.2.5: c. Giving quantitative measures of center (median and/or mean) and variability (interquartile range and/or mean absolute deviation), as well as
describing any overall pattern and any striking deviations from the overall pattern with reference to the context in which the data were gathered.

d. Relating the choice of measures of center and variability to the shape of the data distribution and the context in which the data were gathered.

MAFS.7.EE.1.1: Apply properties of operations as strategies to add, subtract, factor, and expand linear expressions with rational coefficients.
Understand that rewriting an expression in different forms in a problem context can shed light on the problem and how the quantities in it are related.

MAFS.7.EE.1.2: For example, a + 0.05a = 1.05a means that “increase by 5%" is the same as “multiply by 1.05.”
Apply and extend previous understandings of addition and subtraction to add and subtract rational numbers; represent addition and subtraction on a
horizontal or vertical number line diagram.

a. Describe situations in which opposite quantities combine to make 0. For example, a hydrogen atom has 0 charge because its two constituents are
oppositely charged.

b. Understand p + q as the number located a distance |g| from p, in the positive or negative direction depending on whether q is positive or
negative. Show that a number and its opposite have a sum of 0 (are additive inverses). Interpret sums of rational numbers by describing real-
world contexts.

¢. Understand subtraction of rational numbers as adding the additive inverse, p — q = p + (—q). Show that the distance between two rational
numbers on the number line is the absolute value of their difference, and apply this principle in real-world contexts.

MAFS.7.NS.1.1: d. Apply properties of operations as strategies to add and subtract rational numbers.

Clarifications:

Fluency Expectations or Examples of Culminating Standards

Adding, subtracting, multiplying, and dividing rational numbers is the culmination of numerical work with the four basic operations. The number

system will continue to develop in grade 8, expanding to become the real numbers by the introduction of irrational numbers, and will develop

further in high school, expanding to become the complex numbers with the introduction of imaginary numbers. Because there are no specific

standards for rational number arithmetic in later grades and because so much other work in grade 7 depends on rational number arithmetic,

fluency with rational number arithmetic should be the goal in grade 7.

Apply and extend previous understandings of multiplication and division and of fractions to multiply and divide rational numbers.

a. Understand that multiplication is extended from fractions to rational numbers by requiring that operations continue to satisfy the properties of
operations, particularly the distributive property, leading to products such as (-1)(-1) = 1 and the rules for multiplying signed numbers. Interpret
products of rational numbers by describing real-world contexts.

b. Understand that integers can be divided, provided that the divisor is not zero, and every quotient of integers (with non-zero divisor) is a rational
number. If p and q are integers, then —=(p/q) = (-p)/q = p/(—q). Interpret quotients of rational numbers by describing real-world contexts.

c. Apply properties of operations as strategies to multiply and divide rational numbers.

d. Convert a rational number to a decimal using long division; know that the decimal form of a rational number terminates in Os or eventually repeats.

MAFS.7.NS.1.2:

Clarifications:
Fluency Expectations or Examples of Culminating Standards

Adding, subtracting, multiplying, and dividing rational numbers is the culmination of numerical work with the four basic operations. The number
system will continue to develop in grade 8, expanding to become the real numbers by the introduction of irrational numbers, and will develop
further in high school, expanding to become the complex numbers with the introduction of imaginary numbers. Because there are no specific
standards for rational number arithmetic in later grades and because so much other work in grade 7 depends on rational number arithmetic,
fluency with rational number arithmetic should be the goal in grade 7.

Solve real-world and mathematical problems involving the four operations with rational numbers.

Clarifications:
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MAFS.7.NS.1.3: Examples of Opportunities for In-Depth Focus

When students work toward meeting this standard (which is closely connected to 7.NS.1.1 and 7.NS.1.2), they consolidate their skill and
understanding of addition, subtraction, multiplication and division of rational numbers.

Compute unit rates associated with ratios of fractions, including ratios of lengths, areas and other quantities measured in like or different units. For
MAFS.7.RP.1.1: example, if a person walks 1/2 mile in each 1/4 hour, compute the unit rate as the complex fraction 1/2/1/4 miles per hour, equivalently 2 miles per
hour.
Recognize and represent proportional relationships between quantities.
a. Decide whether two quantities are in a proportional relationship, e.g., by testing for equivalent ratios in a table or graphing on a coordinate plane
and observing whether the graph is a straight line through the origin.
b. Identify the constant of proportionality (unit rate) in tables, graphs, equations, diagrams, and verbal descriptions of proportional relationships.
c. Represent proportional relationships by equations. For example, if total cost t is proportional to the number n of items purchased at a constant
price p, the relationship between the total cost and the number of items can be expressed as t = pn.
d. Explain what a point (x, y) on the graph of a proportional relationship means in terms of the situation, with special attention to the points (0, 0)
MAFS.7.RP.1.2: and (1, r) where r is the unit rate.

Clarifications:
Examples of Opportunities for In-Depth Focus

Students in grade 7 grow in their ability to recognize, represent, and analyze proportional relationships in various ways, including by using tables,
graphs, and equations.

MAFS.7 RP.1.3- Use proportional relationships to solve multistep ratio and percent problems. Examples: simple interest, tax, markups and markdowns, gratuities and
T commissions, fees, percent increase and decrease, percent error.
Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending

MAFS.K12.MP.1.1: on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different
method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex problems
and identify correspondences between different approaches.

Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to
bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and

MAFS.K12.MP.2.1: manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative
reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to
the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized
or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read
the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

MAFS.K12.MP.3.1:

Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or

MAFS.K12.MP.4.1: use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools
MAFS.K12.MP.5.1: might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
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assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.

Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

MAFS.K12.MP.6.1:

Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

MAFS.K12.MP.7.1:

Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x
+1), (x=1)(x2 + x + 1), and (x — 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to
solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.

MAFS.K12.MP.8.1:

Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 6 topics, texts, and
issues, building on others’ ideas and expressing their own clearly.
a. Come to discussions prepared, having read or studied required material; explicitly draw on that preparation by referring to evidence on the topic,
text, or issue to probe and reflect on ideas under discussion.
LAFS.6.SL.1.1: b. Follow rules for collegial discussions, set specific goals and deadlines, and define individual roles as needed.
c. Pose and respond to specific questions with elaboration and detail by making comments that contribute to the topic, text, or issue under
discussion.
d. Review the key ideas expressed and demonstrate understanding of multiple perspectives through reflection and paraphrasing.

Interpret information presented in diverse media and formats (e.qg., visually, quantitatively, orally) and explain how it contributes to a topic, text, or

LAFS.6.5L.1.2: issue under study.

LAFS.6.SL.1.3: Delineate a speaker’s argument and specific claims, distinguishing claims that are supported by reasons and evidence from claims that are not.

LAFS.6.5L.2.4: Present claims and findings, sequencing ideas logically and using pertinent descriptions, facts, and details to accentuate main ideas or themes; use
appropriate eye contact, adequate volume, and clear pronunciation.

LAFS.68.RST.1.3: Follow precisely a multistep procedure when carrying out experiments, taking measurements, or performing technical tasks.

LAFS.68.RST.2.4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical
context relevant to grades 6-8 texts and topics.
LAFS.68.RST.3.7: Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart,
diagram, model, graph, or table).
Write arguments focused on discipline-specific content.
a. Introduce claim(s) about a topic or issue, acknowledge and distinguish the claim(s) from alternate or opposing claims, and organize the reasons
and evidence logically.
b. Support claim(s) with logical reasoning and relevant, accurate data and evidence that demonstrate an understanding of the topic or text, using
LAFS.68.WHST.1.1: credible sources.
c. Use words, phrases, and clauses to create cohesion and clarify the relationships among claim(s), counterclaims, reasons, and evidence.
d. Establish and maintain a formal style.

e. Provide a concluding statement or section that follows from and supports the argument presented.

LAFS.68.WHST.2.4: Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
ELD.K12.ELL.MA.1: English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.
ELD.K12.ELL.SI.1: English language learners communicate for social and instructional purposes within the school setting.

General Course Information and Notes

GENERAL NOTES

MAFS.6

In this Grade 6 Advanced Mathematics course, instructional time should focus on six critical areas: (1) connecting ratio and rate to whole number multiplication and division
and using concepts of ratio and rate to solve problems; (2) completing understanding of division of fractions and extending the notion of number to the system of rational
numbers, which includes negative numbers; (3) writing, interpreting, and using expressions and equations; (4) developing understanding of statistical thinking; (5) developing
understanding of and applying proportional relationships; and (6) developing understanding of operations with rational numbers and working with expressions and linear
equations.
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1. Students use reasoning about multiplication and division to solve ratio and rate problems about quantities. By viewing equivalent ratios and rates as deriving from, and
extending, pairs of rows (or columns) in the multiplication table, and by analyzing simple drawings that indicate the relative size of quantities, students connect their
understanding of multiplication and division with ratios and rates. Thus students expand the scope of problems for which they can use multiplication and division to
solve problems, and they connect ratios and fractions. Students solve a wide variety of problems involving ratios and rates.

1. Students use the meaning of fractions, the meanings of multiplication and division, and the relationship between multiplication and division to understand and explain
why the procedures for dividing fractions make sense. Students use these operations to solve problems. Students extend their previous understandings of number
and the ordering of numbers to the full system of rational numbers, which includes negative rational numbers, and in particular negative integers. They reason about
the order and absolute value of rational numbers and about the location of points in all four quadrants of the coordinate plane.

1. Students understand the use of variables in mathematical expressions. They write expressions and equations that correspond to given situations, evaluate
expressions, and use expressions and formulas to solve problems. Students understand that expressions in different forms can be equivalent, and they use the
properties of operations to rewrite expressions in equivalent forms. Students know that the solutions of an equation are the values of the variables that make the
equation true. Students use properties of operations and the idea of maintaining the equality of both sides of an equation to solve simple one-step equations.
Students construct and analyze tables, such as tables of quantities that are equivalent ratios, and they use equations (such as 3x = y) to describe relationships
between quantities.

1. Building on and reinforcing their understanding of number, students begin to develop their ability to think statistically. Students recognize that a data distribution may
not have a definite center and that different ways to measure center yield different values. The median measures center in the sense that it is roughly the middle
value. The mean measures center in the sense that it is the value that each data point would take on if the total of the data values were redistributed equally, and
also in the sense that it is a balance point. Students recognize that a measure of variability (interquartile range or mean absolute deviation) can also be useful for
summarizing data because two very different set of data can have the same mean and median yet be distinguished by their variability. Students learn to describe and
summarize numerical data sets, identifying clusters, peaks, gaps, and symmetry, considering the context in which the data were collected.

1. Students extend their understanding of ratios and develop understanding of proportionality to solve single- and multi-step problems. Students use their understanding
of ratios and proportionality to solve a wide variety of percent problems, including those involving discounts, interest, taxes, tips, and percent increase or decrease.
Students solve problems about scale drawings by relating corresponding lengths between the objects or by using the fact that relationships of lengths within an
object are preserved in similar objects. Students graph proportional relationships and understand the unit rate informally as a measure of the steepness of the related
line, called the slope. They distinguish proportional relationships from other relationships.

1. Students develop a unified understanding of number, recognizing fractions, decimals (that have a finite or a repeating decimal representation), and percents as
different representations of rational numbers. Students extend addition, subtraction, multiplication, and division to all rational numbers, maintaining the properties of
operations and the relationships between addition and subtraction, and multiplication and division. By applying these properties, and by viewing negative numbers in
terms of everyday contexts (e.g., amounts owed or temperatures below zero), students explain and interpret the rules for adding, subtracting, multiplying, and
dividing with negative numbers. They use the arithmetic of rational numbers as they formulate expressions and equations in one variable and use these equations to
solve problems.

Students in Grade 6 also build on their work with area in elementary school by reasoning about relationships among shapes to determine area, surface area, and volume.
They find areas of right triangles, other triangles, and special quadrilaterals by decomposing these shapes, rearranging or removing pieces, and relating the shapes to
rectangles. Using these methods, students discuss, develop, and justify formulas for areas of triangles and parallelograms. Students find areas of polygons and surface areas of
prisms and pyramids by decomposing them into pieces whose area they can determine. They reason about right rectangular prisms with fractional side lengths to extend
formulas for the volume of a right rectangular prism to fractional side lengths. They prepare for work on scale drawings and constructions in Grade 7 by drawing polygons in
the coordinate plane.

Honors and Advanced Level Course Note: Advanced courses require a greater demand on students through increased academic rigor. Academic rigor is obtained
through the application, analysis, evaluation, and creation of complex ideas that are often abstract and multi-faceted. Students are challenged to think and collaborate
critically on the content they are learning. Honors level rigor will be achieved by increasing text complexity through text selection, focus on high-level qualitative measures,
and complexity of task. Instruction will be structured to give students a deeper understanding of conceptual themes and organization within and across disciplines. Academic
rigor is more than simply assigning to students a greater quantity of work.

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support,
students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL’s need for communication and social skills. To
access an ELL supporting document which delineates performance definitions and descriptors, please click on the following link:
cpalms.org/uploads/docs/standards/eld/MA.pdf

Florida Standards Implementation Guide Focus Section:

The Mathematics Florida Standards Implementation Guide was created to support the teaching and learning of the Mathematics Florida Standards. The guide is
compartmentalized into three components: focus, coherence, and rigor. Focus means narrowing the scope of content in each grade or course, so students achieve higher
levels of understanding and experience math concepts more deeply. The Mathematics standards allow for the teaching and learning of mathematical concepts focused
around major clusters at each grade level, enhanced by supporting and additional clusters. The major, supporting and additional clusters are identified, in relation to each
grade or course. The cluster designations for this course are below.

Major Clusters

MAFS.6.RP.1 Understand ratio concepts and use ratio reasoning to solve problems.
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MAFS.6.NS.1 Apply and extend previous understandings of multiplication and division to divide fractions.

MAFS.6.NS.3 Apply and extend previous understandings of numbers to the system of rational numbers.

MAFS.6.EE.1 Apply and extend previous understanding

of arithmetic to algebraic expressions.

MAFS.6.EE.2 Reason about and solve one-step equations and inequalities.

MAFS.6.EE.3 Represent and analyze quantitative relationships between dependent and independent variables.

MAFS.7.RP.1 Analyze proportional relationships and use

them to solve real-world and mathematical problems.

MAFS.7.EE.1 Use properties of operations to generate equivalent expressions.

MAFS.7.NS.1 Apply and extend previous understandings of operations with fractions to add, subtract, multiply, and divide rational numbers.

Supporting Clusters

MAFS.6.G.1 Solve real-world and mathematical problems involving area, surface area, and volume.

Additional Clusters

MAFS.6.NS.2 Compute fluently with multi-digit numbers and find common factors and multiples.

MAFS.6.SP.1 Develop understanding of statistical variab

MAFS.6.SP.2 Summarize and describe distributions.

ility.

Note: Clusters should not be sorted from major to supporting and then taught in that order. To do so would strip the coherence of the mathematical ideas and miss the
opportunity to enhance the major work of the grade with the supporting and additional clusters.

GENERAL INFORMATION

Course Number: 1205020

Course Type: Core Academic Course
Course Status: Course Approved
Grade Level(s): 6

Educator Certifications

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 6 to 8 Education
Courses > Subject: Mathematics > SubSubject:
General Mathematics >
Abbreviated Title: M/J ACCEL MATH GR 6
Course Length: Year (Y)
Course Attributes:

e Class Size Core Required
Course Level: 3

Mathematics (Elementary Grades 1-6)

Middle Grades Mathematics (Middle Grades 5-9)
Mathematics (Grades 6-12)

Middle Grades Integrated Curriculum (Middle Grades 5-9)
Elementary Education (Grades K-6)

Elementary Education (Elementary Grades 1-6)
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M/J Mathematics 1 Cambridge Lower Secondary
(#1205030) 2014 - s eeyona ceurenty

General Course Information and Notes

GENERAL NOTES

For more information about this Cambridge course, visit cie.org.uk/programmes-and-qualifications/cambridge-secondary-1/cambridge-secondary-1/curriculum/.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 6 to 8 Education
Courses > Subject: Mathematics > SubSubject:
General Mathematics >

Abbreviated Title: M/J MATH 1 CLS

Course Length: Year (Y)

Course Number: 1205030

Course Attributes:
e Advanced International Certificate of Education
(AICE)
Course Type: Core Academic Course Course Level: 3
Course Status: Course Approved

Grade Level(s): 6,7,8

Educator Certifications

Mathematics (Elementary Grades 1-6)

Middle Grades Mathematics (Middle Grades 5-9)
Mathematics (Grades 6-12)

Middle Grades Integrated Curriculum (Middle Grades 5-9)
Elementary Education (Grades K-6)

Elementary Education (Elementary Grades 1-6)
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M/J Grade 7 Mathematics (#1205040) s 202 curens

Course Standards

MAFS.7.EE.1.1:

MAFS.7.EE.1.2:

MAFS.7.EE.2.3:

MAFS.7.EE.2.4:

MAFS.7.G.1.1:

MAFS.7.G.1.2:

MAFS.7.G.1.3:

MAFS.7.G.2.4:

MAFS.7.G.2.5:

MAFS.7.G.2.6:

Apply properties of operations as strategies to add, subtract, factor, and expand linear expressions with rational coefficients.

Understand that rewriting an expression in different forms in a problem context can shed light on the problem and how the quantities in it are related.
For example, a + 0.05a = 1.05a means that “increase by 5%” is the same as “"multiply by 1.05.”

Solve multi-step real-life and mathematical problems posed with positive and negative rational numbers in any form (whole numbers, fractions, and
decimals), using tools strategically. Apply properties of operations to calculate with numbers in any form; convert between forms as appropriate; and
assess the reasonableness of answers using mental computation and estimation strategies. For example: If a woman making $25 an hour gets a 10%
raise, she will make an additional 1/10 of her salary an hour, or $2.50, for a new salary of $27.50. If you want to place a towel bar 9 3/4 inches long in
the center of a door that is 27 1/2 inches wide, you will need to place the bar about 9 inches from each edge; this estimate can be used as a check
on the exact computation.

Clarifications:
Fluency Expectations or Examples of Culminating Standards

Students solve multistep problems posed with positive and negative rational numbers in any form (whole numbers, fractions, and decimals), using
tools strategically. This work is the culmination of many progressions of learning in arithmetic, problem solving and mathematical practices.

Examples of Opportunities for In-Depth Focus

This is a major capstone standard for arithmetic and its applications.

Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations and inequalities to solve problems by
reasoning about the quantities.

a. Solve word problems leading to equations of the form px + q =r and p(x + g) = r, where p, g, and r are specific rational numbers. Solve
equations of these forms fluently. Compare an algebraic solution to an arithmetic solution, identifying the sequence of the operations used in each
approach. For example, the perimeter of a rectangle is 54 cm. Its length is 6 cm. What is its width?

b. Solve word problems leading to inequalities of the form px + q > r or px + q < r, where p, g, and r are specific rational numbers. Graph the
solution set of the inequality and interpret it in the context of the problem. For example: As a salesperson, you are paid $50 per week plus $3 per|
sale. This week you want your pay to be at least $100. Write an inequality for the number of sales you need to make, and describe the solutions.

Clarifications:
Fluency Expectations or Examples of Culminating Standards

In solving word problems leading to one-variable equations of the form px + q = r and p(x + g) = r, students solve the equations fluently. This will
require fluency with rational number arithmetic (7.NS.1.1-1.3), as well as fluency to some extent with applying properties operations to rewrite
linear expressions with rational coefficients (7.EE.1.1).

Examples of Opportunities for In-Depth Focus

Work toward meeting this standard builds on the work that led to meeting 6.EE.2.7 and prepares students for the work that will lead to meeting
8.EE.3.7.

Solve problems involving scale drawings of geometric figures, including computing actual lengths and areas from a scale drawing and reproducing a
scale drawing at a different scale.

Draw (freehand, with ruler and protractor, and with technology) geometric shapes with given conditions. Focus on constructing triangles from three
measures of angles or sides, noticing when the conditions determine a unique triangle, more than one triangle, or no triangle.

Describe the two-dimensional figures that result from slicing three-dimensional figures, as in plane sections of right rectangular prisms and right
rectangular pyramids.

Know the formulas for the area and circumference of a circle and use them to solve problems; give an informal derivation of the relationship between
the circumference and area of a circle.

Use facts about supplementary, complementary, vertical, and adjacent angles in a multi-step problem to write and solve simple equations for an
unknown angle in a figure.

Solve real-world and mathematical problems involving area, volume and surface area of two- and three-dimensional objects composed of triangles,
quadrilaterals, polygons, cubes, and right prisms.

Clarifications:
Examples of Opportunities for In-Depth Focus

Work toward meeting this standard draws together grades 3—6 work with geometric measurement.

Apply and extend previous understandings of addition and subtraction to add and subtract rational numbers; represent addition and subtraction on a
horizontal or vertical number line diagram.
a. Describe situations in which opposite quantities combine to make 0. For example, a hydrogen atom has 0 charge because its two constituents are
oppositely charged.
b. Understand p + q as the number located a distance |g| from p, in the positive or negative direction depending on whether q is positive or

negative. Show that a number and its opposite have a sum of 0 (are additive inverses). Interpret sums of rational numbers by describing real-
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world contexts.
c. Understand subtraction of rational numbers as adding the additive inverse, p — q = p + (—q). Show that the distance between two rational

numbers on the number line is the absolute value of their difference, and apply this principle in real-world contexts.

MAFS.7.NS.1.1- d. Apply properties of operations as strategies to add and subtract rational numbers.

Clarifications:
Fluency Expectations or Examples of Culminating Standards

Adding, subtracting, multiplying, and dividing rational numbers is the culmination of numerical work with the four basic operations. The number
system will continue to develop in grade 8, expanding to become the real numbers by the introduction of irrational numbers, and will develop
further in high school, expanding to become the complex numbers with the introduction of imaginary numbers. Because there are no specific
standards for rational number arithmetic in later grades and because so much other work in grade 7 depends on rational number arithmetic,
fluency with rational number arithmetic should be the goal in grade 7.

Apply and extend previous understandings of multiplication and division and of fractions to multiply and divide rational numbers.

a. Understand that multiplication is extended from fractions to rational numbers by requiring that operations continue to satisfy the properties of
operations, particularly the distributive property, leading to products such as (-1)(=1) = 1 and the rules for multiplying signed numbers. Interpret
products of rational numbers by describing real-world contexts.

b. Understand that integers can be divided, provided that the divisor is not zero, and every quotient of integers (with non-zero divisor) is a rational
number. If p and q are integers, then —(p/q) = (—p)/q = p/(-q). Interpret quotients of rational numbers by describing real-world contexts.

c. Apply properties of operations as strategies to multiply and divide rational numbers.

d. Convert a rational number to a decimal using long division; know that the decimal form of a rational number terminates in Os or eventually repeats.

MAFS.7.NS.1.2:
Clarifications:
Fluency Expectations or Examples of Culminating Standards
Adding, subtracting, multiplying, and dividing rational numbers is the culmination of numerical work with the four basic operations. The number
system will continue to develop in grade 8, expanding to become the real numbers by the introduction of irrational numbers, and will develop
further in high school, expanding to become the complex numbers with the introduction of imaginary numbers. Because there are no specific
standards for rational number arithmetic in later grades and because so much other work in grade 7 depends on rational number arithmetic,
fluency with rational number arithmetic should be the goal in grade 7.
Solve real-world and mathematical problems involving the four operations with rational numbers.
Clarifications:
MAFS.7.NS.1.3: Examples of Opportunities for In-Depth Focus
When students work toward meeting this standard (which is closely connected to 7.NS.1.1 and 7.NS.1.2), they consolidate their skill and
understanding of addition, subtraction, multiplication and division of rational numbers.
Compute unit rates associated with ratios of fractions, including ratios of lengths, areas and other quantities measured in like or different units. For
MAFS.7.RP.1.1: example, if a person walks 1/2 mile in each 1/4 hour, compute the unit rate as the complex fraction 1/2/1/4 miles per hour, equivalently 2 miles per
hour.
Recognize and represent proportional relationships between quantities.
a. Decide whether two quantities are in a proportional relationship, e.g., by testing for equivalent ratios in a table or graphing on a coordinate plane
and observing whether the graph is a straight line through the origin.
b. Identify the constant of proportionality (unit rate) in tables, graphs, equations, diagrams, and verbal descriptions of proportional relationships.
c. Represent proportional relationships by equations. For example, if total cost t is proportional to the number n of items purchased at a constant
price p, the relationship between the total cost and the number of items can be expressed as t = pn.
d. Explain what a point (X, y) on the graph of a proportional relationship means in terms of the situation, with special attention to the points (0, 0)
MAFS.7.RP.1.2: and (1, r) where r is the unit rate.
Clarifications:
Examples of Opportunities for In-Depth Focus
Students in grade 7 grow in their ability to recognize, represent, and analyze proportional relationships in various ways, including by using tables,
graphs, and equations.
RS .05 Use proportional relationships to solve multistep ratio and percent problems. Examples: simple interest, tax, markups and markdowns, gratuities and
T commissions, fees, percent increase and decrease, percent error.
Understand that statistics can be used to gain information about a population by examining a sample of the population; generalizations about a
MAFS.7.SP.1.1: population from a sample are valid only if the sample is representative of that population. Understand that random sampling tends to produce
representative samples and support valid inferences.
Use data from a random sample to draw inferences about a population with an unknown characteristic of interest. Generate multiple samples (or
S 7 S0 simulated samples) of the same size to gauge the variation in estimates or predictions. For example, estimate the mean word length in a book by
T randomly sampling words from the book; predict the winner of a school election based on randomly sampled survey data. Gauge how far off the

estimate or prediction might be.

Informally assess the degree of visual overlap of two numerical data distributions with similar variabilities, measuring the difference between the centers
MAFS.7.5P.2.3: by expressing it as a multiple of a measure of variability. For example, the mean height of players on the basketball team is 10 cm greater than the

mean height of players on the soccer team, about twice the variability (mean absolute deviation) on either team; on a dot plot, the separation

between the two distributions of heights is noticeable.

Use measures of center and measures of variability for numerical data from random samples to draw informal comparative inferences about two
MAFS.7.SP.2.4: populations. For example, decide whether the words in a chapter of a seventh-grade science book are generally longer than the words in a chapter of

a fourth-grade science book.
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MAFS.7.SP.3.5:

MAFS.7.SP.3.6:

MAFS.7.SP.3.7:

MAFS.7.SP.3.8:

MAFS.K12.MP.1.1:

MAFS.K12.MP.2.1:

MAFS.K12.MP.3.1:

MAFS.K12.MP.4.1:

MAFS.K12.MP.5.1:

Understand that the probability of a chance event is a number between 0 and 1 that expresses the likelihood of the event occurring. Larger numbers
indicate greater likelihood. A probability near 0 indicates an unlikely event, a probability around 1/2 indicates an event that is neither unlikely nor likely,
and a probability near 1 indicates a likely event.

Approximate the probability of a chance event by collecting data on the chance process that produces it and observing its long-run relative frequency,
and predict the approximate relative frequency given the probability. For example, when rolling a number cube 600 times, predict that a 3 or 6 would
be rolled roughly 200 times, but probably not exactly 200 times.

Develop a probability model and use it to find probabilities of events. Compare probabilities from a model to observed frequencies; if the agreement is
not good, explain possible sources of the discrepancy.

a. Develop a uniform probability model by assigning equal probability to all outcomes, and use the model to determine probabilities of events. For
example, if a student is selected at random from a class, find the probability that Jane will be selected and the probability that a girl will be
selected.

b. Develop a probability model (which may not be uniform) by observing frequencies in data generated from a chance process. For example, find the
approximate probability that a spinning penny will land heads up or that a tossed paper cup will land open-end down. Do the outcomes for the

spinning penny appear to be equally likely based on the observed frequencies?

Find probabilities of compound events using organized lists, tables, tree diagrams, and simulation.

a. Understand that, just as with simple events, the probability of a compound event is the fraction of outcomes in the sample space for which the
compound event occurs.

b. Represent sample spaces for compound events using methods such as organized lists, tables and tree diagrams. For an event described in
everyday language (e.g., “rolling double sixes"”), identify the outcomes in the sample space which compose the event.

c. Design and use a simulation to generate frequencies for compound events. For example, use random digits as a simulation tool to approximate the
answer to the question: If 40% of donors have type A blood, what is the probability that it will take at least 4 donors to find one with type A
blood?

Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending
on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different
method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex problems
and identify correspondences between different approaches.

Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to
bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and
manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative
reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to
the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized
or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read
the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or
use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools
might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
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MAFS.K12.MP.6.1:

MAFS.K12.MP.7.1:

MAFS.K12.MP.8.1:

LAFS.68.RST.1.3:

LAFS.68.RST.2.4:

LAFS.68.RST.3.7:

LAFS.7.SL.1.1:

LAFS.7.SL.1.2:

LAFS.7.SL.1.3:

LAFS.7.SL.2.4:

ELD.K12.ELL.MA.1:
ELD.K12.ELL.SI.1:

LAFS.68.WHST.1.1:

LAFS.68.WHST.2.4:

technological tools to explore and deepen their understanding of concepts.
Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x
+1), (x=1)(x2 +x + 1), and (x — 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to
solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.

Follow precisely a multistep procedure when carrying out experiments, taking measurements, or performing technical tasks.
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical
context relevant to grades 6-8 texts and topics.
Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart,
diagram, model, graph, or table).
Write arguments focused on discipline-specific content.

a.

G
d.
&

Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 7 topics, texts, and
issues, building on others’ ideas and expressing their own clearly.

a.

Analyze the main ideas and supporting details presented in diverse media and formats (e.g., visually, quantitatively, orally) and explain how the ideas
clarify a topic, text, or issue under study.

Delineate a speaker’s argument and specific claims, evaluating the soundness of the reasoning and the relevance and sufficiency of the evidence.
Present claims and findings, emphasizing salient points in a focused, coherent manner with pertinent descriptions, facts, details, and examples; use
appropriate eye contact, adequate volume, and clear pronunciation.

English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.

English language learners communicate for social and instructional purposes within the school setting.

. Support claim(s) with logical reasoning and relevant, accurate data and evidence that demonstrate an understanding of the topic or text, using

. Follow rules for collegial discussions, track progress toward specific goals and deadlines, and define individual roles as needed.
. Pose questions that elicit elaboration and respond to others’ questions and comments with relevant observations and ideas that bring the

. Acknowledge new information expressed by others and, when warranted, modify their own views.

Introduce claim(s) about a topic or issue, acknowledge and distinguish the claim(s) from alternate or opposing claims, and organize the reasons
and evidence logically.

credible sources.

Use words, phrases, and clauses to create cohesion and clarify the relationships among claim(s), counterclaims, reasons, and evidence.
Establish and maintain a formal style.

Provide a concluding statement or section that follows from and supports the argument presented.

Come to discussions prepared, having read or researched material under study; explicitly draw on that preparation by referring to evidence on the
topic, text, or issue to probe and reflect on ideas under discussion.

discussion back on topic as needed.

General Course Information and Notes

GENERAL NOTES

MAFS.7

In Grade 7,instructional time should focus on four critical area: (1) developing understanding of and applying proportional relationships; (2) developing understanding of
operations with rational numbers and working with expressions and linear equations; (3) solving problems involving scale drawings and informal geometric constructions, and
working with two- and three-dimensional shapes to solve problems involving area, surface area, and volume; and (4) drawing inferences about populations based on samples.

1. Students extend their understanding of ratios and develop understanding of proportionality to solve single- and multi-step problems. Students use their understanding

of ratios and proportionality to solve a wide variety of percent problems, including those involving discounts, interest, taxes, tips, and percent increase or decrease.

Students solve problems about scale drawings by relating corresponding lengths between the objects or by using the fact that relationships of lengths within an

object are preserved in similar objects. Students graph proportional relationships and understand the unit rate informally as a measure of the steepness of the related
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line, called the slope. They distinguish proportional relationships from other relationships.

2. Students develop a unified understanding of number, recognizing fractions, decimals (that have a finite or a repeating decimal representation), and percents as
different representations of rational numbers. Students extend addition, subtraction, multiplication, and division to all rational numbers, maintaining the properties of
operations and the relationships between addition and subtraction, and multiplication and division. By applying these properties, and by viewing negative numbers in
terms of everyday contexts (e.g., amounts owed or temperatures below zero), students explain and interpret the rules for adding, subtracting, multiplying, and
dividing with negative numbers. They use the arithmetic of rational numbers as they formulate expressions and equations in one variable and use these equations to
solve problems.

3. Students continue their work with area from Grade 6, solving problems involving area and circumference of a circle and surface area of three-dimensional objects. In
preparation for work on congruence and similarity in Grade 8 they reason about relationships among two-dimensional figures using scale drawings and informal
geometric constructions, and they gain familiarity with the relationship between angles formed by intersecting lines. Students work with three-dimensional figures,
relating them to two-dimensional figures by examining cross-sections. They solve real-world and mathematical problems involving area, surface area, and volume of
two- and three-dimensional objects composed of triangles, quadrilaterals, polygons, cubes and right prisms.

4. Students build on their previous work with single data distributions to compare two data distributions and address questions about difference between populations.
They begin informal work with random sampling to generate data sets and learn about the importance of representative samples for drawing inferences.

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support,
students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL's need for communication and social skills. To
access an ELL supporting document which delineates performance definitions and descriptors, please click on the following link:
cpalms.org/uploads/docs/standards/eld/MA.pdf

Additional Instructional Resources:
A.V.E. for Success Collection is provided by the Florida Association of School Administrators: fasa.net/4DCGI/cms/review.html|?Action=CMS_Document&DoclD=139. Please be
aware that these resources have not been reviewed by CPALMS and there may be a charge for the use of some of them in this collection.

Florida Standards Implementation Guide Focus Section:

The Mathematics Florida Standards Implementation Guide was created to support the teaching and learning of the Mathematics Florida Standards. The guide is
compartmentalized into three components: focus, coherence, and rigor.Focus means narrowing the scope of content in each grade or course, so students achieve higher
levels of understanding and experience math concepts more deeply. The Mathematics standards allow for the teaching and learning of mathematical concepts focused
around major clusters at each grade level, enhanced by supporting and additional clusters. The major, supporting and additional clusters are identified, in relation to each
grade or course. The cluster designations for this course are below.

Major Clusters

MAFS.7.RP.1 Analyze proportional relationships and use them to solve real-world and mathematical problems.
MAFS.7.NS.1 Apply and extend previous understandings of operations with fractions to add, subtract, multiply, and divide rational numbers.
MAFS.7.EE.1 Use properties of operations to generate equivalent expressions.

MAFS.7.EE.2 Solve real-life and mathematical problems using numerical and algebraic expressions and equations.
Supporting Clusters

MAFS.7.SP.1 Use random sampling to draw inferences about a population.

MAFS.7.SP.3 Investigate chance processes and develop, use, and evaluate probability models.

Additional Clusters

MAFS.7.G.1 Draw, construct, and describe geometrical figures and describe the relationships between them.
MAFS.7.G.2 Solve real-life and mathematical problems involving angle measure, area, surface area, and volume.
MAFS.7.SP.2 Draw informal comparative inferences about two populations.

Note: Clusters should not be sorted from major to supporting and then taught in that order. To do so would strip the coherence of the mathematical ideas and miss the
opportunity to enhance the major work of the grade with the supporting and additional clusters.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 6 to 8 Education
Courses > Subject: Mathematics > SubSubject:
General Mathematics >

Abbreviated Title: M/J GRADE 7 MATH

Course Length: Year (Y)

Course Number: 1205040

Course Attributes:
e Class Size Core Required
Course Type: Core Academic Course Course Level: 2
Course Status: Draft - Course Pending Approval
Grade Level(s): 6,7,8
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Educator Certifications

Middle Grades Mathematics (Middle Grades 5-9)

Middle Grades Integrated Curriculum (Middle Grades 5-9)
Mathematics (Grades 6-12)
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M/J Accelerated Mathematics Grade 7 (#1205050) - 202

(current)

Course Standards

Solve multi-step real-life and mathematical problems posed with positive and negative rational numbers in any form (whole numbers, fractions, and
decimals), using tools strategically. Apply properties of operations to calculate with numbers in any form; convert between forms as appropriate; and
assess the reasonableness of answers using mental computation and estimation strategies. For example: If a woman making $25 an hour gets a 10%
raise, she will make an additional 1/10 of her salary an hour, or $2.50, for a new salary of $27.50. If you want to place a towel bar 9 3/4 inches long in
the center of a door that is 27 1/2 inches wide, you will need to place the bar about 9 inches from each edge; this estimate can be used as a check
on the exact computation.

Clarifications:

MAFS.7.EE.2.3: . N
Fluency Expectations or Examples of Culminating Standards

Students solve multistep problems posed with positive and negative rational numbers in any form (whole numbers, fractions, and decimals), using
tools strategically. This work is the culmination of many progressions of learning in arithmetic, problem solving and mathematical practices.

Examples of Opportunities for In-Depth Focus

This is a major capstone standard for arithmetic and its applications.

Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations and inequalities to solve problems by
reasoning about the quantities.

a. Solve word problems leading to equations of the form px + q = r and p(x + q) = r, where p, q, and r are specific rational numbers. Solve
equations of these forms fluently. Compare an algebraic solution to an arithmetic solution, identifying the sequence of the operations used in each
approach. For example, the perimeter of a rectangle is 54 cm. Its length is 6 cm. What is its width?

b. Solve word problems leading to inequalities of the form px + g > r or px + q < r, where p, q, and r are specific rational numbers. Graph the
solution set of the inequality and interpret it in the context of the problem. For example: As a salesperson, you are paid $50 per week plus $3 per|
sale. This week you want your pay to be at least $100. Write an inequality for the number of sales you need to make, and describe the solutions.

MAFS.7.EE.2.4: Clarifications:
Fluency Expectations or Examples of Culminating Standards

In solving word problems leading to one-variable equations of the form px + q = r and p(x + g) = r, students solve the equations fluently. This will
require fluency with rational number arithmetic (7.NS.1.1-1.3), as well as fluency to some extent with applying properties operations to rewrite
linear expressions with rational coefficients (7.EE.1.1).

Examples of Opportunities for In-Depth Focus

Work toward meeting this standard builds on the work that led to meeting 6.EE.2.7 and prepares students for the work that will lead to meeting
8.EE.3.7.

MAFS.7.G.1.1: Solve problems involving scale drawings of geometric figures, including computing actual lengths and areas from a scale drawing and reproducing a
scale drawing at a different scale.

MAES.7.G.1.2: Draw (freehand, with ruler and protractor, and with technology) geometric shapes with given conditions. Focus on constructing triangles from three
measures of angles or sides, noticing when the conditions determine a unique triangle, more than one triangle, or no triangle.

MAFS.7.G.1.3: Describe the two-dimensional figures that result from slicing three-dimensional figures, as in plane sections of right rectangular prisms and right
rectangular pyramids.

NEELT A Know the formulas for the area and circumference of a circle and use them to solve problems; give an informal derivation of the relationship between
the circumference and area of a circle.

MAFS 7 G.2.5: Use facts about supplementary, complementary, vertical, and adjacent angles in a multi-step problem to write and solve simple equations for an
unknown angle in a figure.
Solve real-world and mathematical problems involving area, volume and surface area of two- and three-dimensional objects composed of triangles,

quadrilaterals, polygons, cubes, and right prisms.

MAFS.7.G.2.6: Clarifications:
Examples of Opportunities for In-Depth Focus

Work toward meeting this standard draws together grades 3-6 work with geometric measurement.

Understand that statistics can be used to gain information about a population by examining a sample of the population; generalizations about a
MAFS.7.SP.1.1: population from a sample are valid only if the sample is representative of that population. Understand that random sampling tends to produce
representative samples and support valid inferences.

Use data from a random sample to draw inferences about a population with an unknown characteristic of interest. Generate multiple samples (or

page 1573 of 4183



simulated samples) of the same size to gauge the variation in estimates or predictions. For example, estimate the mean word length in a book by

MAFS.7.SP.1.2: randomly sampling words from the book; predict the winner of a school election based on randomly sampled survey data. Gauge how far off the
estimate or prediction might be.
Informally assess the degree of visual overlap of two numerical data distributions with similar variabilities, measuring the difference between the centers
MAFS.7 SP.2.3- by expressing it as a multiple of a measure of variability. For example, the mean height of players on the basketball team is 10 cm greater than the

mean height of players on the soccer team, about twice the variability (mean absolute deviation) on either team; on a dot plot, the separation
between the two distributions of heights is noticeable.
Use measures of center and measures of variability for numerical data from random samples to draw informal comparative inferences about two
MAFS.7.SP.2.4: populations. For example, decide whether the words in a chapter of a seventh-grade science book are generally longer than the words in a chapter of
a fourth-grade science book.
Understand that the probability of a chance event is a number between 0 and 1 that expresses the likelihood of the event occurring. Larger numbers
MAFS.7.SP.3.5: indicate greater likelihood. A probability near 0 indicates an unlikely event, a probability around 1/2 indicates an event that is neither unlikely nor likely,
and a probability near 1 indicates a likely event.
Approximate the probability of a chance event by collecting data on the chance process that produces it and observing its long-run relative frequency,
MAFS.7.SP.3.6: and predict the approximate relative frequency given the probability. For example, when rolling a number cube 600 times, predict that a 3 or 6 would
be rolled roughly 200 times, but probably not exactly 200 times.
Develop a probability model and use it to find probabilities of events. Compare probabilities from a model to observed frequencies; if the agreement is
not good, explain possible sources of the discrepancy.
a. Develop a uniform probability model by assigning equal probability to all outcomes, and use the model to determine probabilities of events. For
example, if a student is selected at random from a class, find the probability that Jane will be selected and the probability that a girl will be
MAFS.7.SP.3.7: selected.
b. Develop a probability model (which may not be uniform) by observing frequencies in data generated from a chance process. For example, find the
approximate probability that a spinning penny will land heads up or that a tossed paper cup will land open-end down. Do the outcomes for the
spinning penny appear to be equally likely based on the observed frequencies?

Find probabilities of compound events using organized lists, tables, tree diagrams, and simulation.

a. Understand that, just as with simple events, the probability of a compound event is the fraction of outcomes in the sample space for which the
compound event occurs.

b. Represent sample spaces for compound events using methods such as organized lists, tables and tree diagrams. For an event described in

MAFS.7.5P.3.8: everyday language (e.g., “rolling double sixes"”), identify the outcomes in the sample space which compose the event.

c. Design and use a simulation to generate frequencies for compound events. For example, use random digits as a simulation tool to approximate the
answer to the question: If 40% of donors have type A blood, what is the probability that it will take at least 4 donors to find one with type A
blood?

MAFS.8.EE.1.1: Know and apply the properties of integer exponents to generate equivalent numerical expressions. For example, 32 x z-s= 3-3=1/33=1/27.

Use square root and cube root symbols to represent solutions to equations of the form x2 = p and x3 = p, where p is a positive rational number.

MAFS.8.EE.1.2:

Evaluate square roots of small perfect squares and cube roots of small perfect cubes. Know that V2 is irrational.

Use numbers expressed in the form of a single digit times an integer power of 10 to estimate very large or very small quantities, and to express how
MAFS.8.EE.1.3: many times as much one is than the other. For example, estimate the population of the United States as 3 x jpa and the population of the world as

7 x 10#, and determine that the world population is more than 20 times larger.

Perform operations with numbers expressed in scientific notation, including problems where both decimal and scientific notation are used. Use scientific|
MAFS.8.EE.1.4: notation and choose units of appropriate size for measurements of very large or very small quantities (e.g., use millimeters per year for seafloor

spreading). Interpret scientific notation that has been generated by technology.

Graph proportional relationships, interpreting the unit rate as the slope of the graph. Compare two different proportional relationships represented in

different ways. For example, compare a distance-time graph to a distance-time equation to determine which of two moving objects has greater

speed.

MAFS.8.EE.2.5: Clarifications:
Examples of Opportunities for In-Depth Focus

When students work toward meeting this standard, they build on grades 6—7 work with proportions and position themselves for grade 8 work
with functions and the equation of a line.

Use similar triangles to explain why the slope m is the same between any two distinct points on a non-vertical line in the coordinate plane; derive the

MAFS.8.EE.2.6: . . . . L . . .
equation y = mx for a line through the origin and the equation y = mx + b for a line intercepting the vertical axis at b.
Solve linear equations in one variable.
a. Give examples of linear equations in one variable with one solution, infinitely many solutions, or no solutions. Show which of these possibilities is
the case by successively transforming the given equation into simpler forms, until an equivalent equation of the form x = a, a = a, or a = b results
(where a and b are different numbers).
b. Solve linear equations with rational number coefficients, including equations whose solutions require expanding expressions using the distributive
property and collecting like terms.
Clarifications:
Fluency Ex ions or Exampl f Culminatin ndar
MAFS.8.EE.3.7- uency Expectations o amples of Cu ating Standards

Students have been working informally with one-variable linear equations since as early as kindergarten. This important line of development
culminates in grade 8 with the solution of general one-variable linear equations, including cases with infinitely many solutions or no solutions as well
as cases requiring algebraic manipulation using properties of operations. Coefficients and constants in these equations may be any rational
numbers.

Examples of Opportunities for In-Depth Focus

This is a culminating standard for solving one-variable linear equations.

Analyze and solve pairs of simultaneous linear equations.
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a. Understand that solutions to a system of two linear equations in two variables correspond to points of intersection of their graphs, because points
of intersection satisfy both equations simultaneously.

b. Solve systems of two linear equations in two variables algebraically, and estimate solutions by graphing the equations. Solve simple cases by
inspection. For example, 3x + 2y = 5 and 3x + 2y = 6 have no solution because 3x + 2y cannot simultaneously be 5 and 6.

c. Solve real-world and mathematical problems leading to two linear equations in two variables. For example, given coordinates for two pairs of

points, determine whether the line through the first pair of points intersects the line through the second pair.

MAFS.8.EE.3.8:
Clarifications:
Examples of Opportunities for In-Depth Focus
When students work toward meeting this standard, they build on what they know about two-variable linear equations, and they enlarge the
varieties of real-world and mathematical problems they can solve.

MAFS.8.F.1.1- Understand that a function is a rule that assigns to each input exactly one output. The graph of a function is the set of ordered pairs consisting of an

""" input and the corresponding output.

Compare properties of two functions each represented in a different way (algebraically, graphically, numerically in tables, or by verbal descriptions). For
example, given a linear function represented by a table of values and a linear function represented by an algebraic expression, determine which
function has the greater rate of change.

MAFS.8.F.1.2:

Clarifications:
Examples of Opportunities for In-Depth Focus

Work toward meeting this standard repositions previous work with tables and graphs in the new context of input/output rules.

Interpret the equation y = mx + b as defining a linear function, whose graph is a straight line; give examples of functions that are not linear. For
MAFS.8.F.1.3: example, the function A = s2 giving the area of a square as a function of its side length is not linear because its graph contains the points (1,1), (2,4)
and (3,9), which are not on a straight line.

Construct a function to model a linear relationship between two quantities. Determine the rate of change and initial value of the function from a
MAFS.8.F.2.4: description of a relationship or from two (x, y) values, including reading these from a table or from a graph. Interpret the rate of change and initial
value of a linear function in terms of the situation it models, and in terms of its graph or a table of values.

Describe qualitatively the functional relationship between two quantities by analyzing a graph (e.g., where the function is increasing or decreasing,

MAFS.8.F.2.5: linear or nonlinear). Sketch a graph that exhibits the qualitative features of a function that has been described verbally.
Verify experimentally the properties of rotations, reflections, and translations:
a. Lines are taken to lines, and line segments to line segments of the same length.
MAFS.8.G.1.1: b. Angles are taken to angles of the same measure.
c. Parallel lines are taken to parallel lines.
MAFS.8.6.1.2: Understand that a two-dimensional figure is congruent to another if the second can be obtained from the first by a sequence of rotations, reflections,
and translations; given two congruent figures, describe a sequence that exhibits the congruence between them.
MAFS.8.G.1.3: Describe the effect of dilations, translations, rotations, and reflections on two-dimensional figures using coordinates.
MAFS.8.G.1.4: Understand that a two-dimensional figure is similar to another if the second can be obtained from the first by a sequence of rotations, reflections,

translations, and dilations; given two similar two-dimensional figures, describe a sequence that exhibits the similarity between them.
Use informal arguments to establish facts about the angle sum and exterior angle of triangles, about the angles created when parallel lines are cut by a
MAFS.8.G.1.5: transversal, and the angle-angle criterion for similarity of triangles. For example, arrange three copies of the same triangle so that the sum of the three
angles appears to form a line, and give an argument in terms of transversals why this is so.

MAFS.8.G.2.6: Explain a proof of the Pythagorean Theorem and its converse.
Apply the Pythagorean Theorem to determine unknown side lengths in right triangles in real-world and mathematical problems in two and three
dimensions.
Clarifications:

MAFS.8.G.2.7: .
Examples of Opportunities for In-Depth Focus
The Pythagorean theorem is useful in practical problems, relates to grade-level work in irrational numbers and plays an important role
mathematically in coordinate geometry in high school.

MAFS.8.G.2.8: Apply the Pythagorean Theorem to find the distance between two points in a coordinate system.
Know the formulas for the volumes of cones, cylinders, and spheres and use them to solve real-world and mathematical problems.
Clarifications:
Fluency Expectations or Examples of Culminating Standards

MAFS.8.G.3.9: . . . . . . .
When students learn to solve problems involving volumes of cones, cylinders, and spheres — together with their previous grade 7 work in angle
measure, area, surface area and volume (7.G.2.4-2.6) — they will have acquired a well-developed set of geometric measurement skills. These
skills, along with proportional reasoning (7.RP) and multistep numerical problem solving (7.EE.2.3), can be combined and used in flexible ways as
part of modeling during high school — not to mention after high school for college and careers.

MAFS 8 NS.1.1- Know that numbers that are not rational are called irrational. Understand informally that every number has a decimal expansion; for rational numbers

show that the decimal expansion repeats eventually, and convert a decimal expansion which repeats eventually into a rational number.

Use rational approximations of irrational numbers to compare the size of irrational numbers, locate them approximately on a number line diagram, and
MAFS.8.NS.1.2: estimate the value of expressions (e.g., n2). For example, by truncating the decimal expansion of V2, show that V2 is between 1 and 2, then
between 1.4 and 1.5, and explain how to continue on to get better approximations.

Construct and interpret scatter plots for bivariate measurement data to investigate patterns of association between two quantities. Describe patterns
such as clustering, outliers, positive or negative association, linear association, and nonlinear association.

Know that straight lines are widely used to model relationships between two quantitative variables. For scatter plots that suggest a linear association,
informally fit a straight line, and informally assess the model fit by judging the closeness of the data points to the line.

Use the equation of a linear model to solve problems in the context of bivariate measurement data, interpreting the slope and intercept. For example,

MAFS.8.SP.1.1:

MAFS.8.SP.1.2:
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MAFS.8.SP.1.3: in a linear model for a biology experiment, interpret a slope of 1.5 cm/hr as meaning that an additional hour of sunlight each day is associated with an
additional 1.5 cm in mature plant height.
Understand that patterns of association can also be seen in bivariate categorical data by displaying frequencies and relative frequencies in a two-way
table. Construct and interpret a two-way table summarizing data on two categorical variables collected from the same subjects. Use relative
MAFS.8.SP.1.4: frequencies calculated for rows or columns to describe possible association between the two variables. For example, collect data from students in your
class on whether or not they have a curfew on school nights and whether or not they have assigned chores at home. Is there evidence that those
who have a curfew also tend to have chores?
Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending

MAFS.K12.MP.1.1: on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different
method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex problems
and identify correspondences between different approaches.

Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to
bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and

MAFS.K12.MP.2.1: manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative
reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to
the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized
or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read
the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

MAFS.K12.MP.3.1:

Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or

MAFS.K12.MP.4.1: use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools

MAFS.K12.MP.5.1: might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.

Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

MAFS.K12.MP.6.1:

Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

MAFS.K12.MP.7.1:
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Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x
+1), (x=1)(x2 + x + 1), and (x = 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to
solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.

MAFS.K12.MP.8.1:

LAFS.68.RST.1.3: Follow precisely a multistep procedure when carrying out experiments, taking measurements, or performing technical tasks.
L (L RETT A Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical
context relevant to grades 6-8 texts and topics.
LAFS.68.RST 3.7- Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart,
diagram, model, graph, or table).
Write arguments focused on discipline-specific content.
a. Introduce claim(s) about a topic or issue, acknowledge and distinguish the claim(s) from alternate or opposing claims, and organize the reasons
and evidence logically.
b. Support claim(s) with logical reasoning and relevant, accurate data and evidence that demonstrate an understanding of the topic or text, using
LAFS.68.WHST.1.1: credible sources.
c. Use words, phrases, and clauses to create cohesion and clarify the relationships among claim(s), counterclaims, reasons, and evidence.
d. Establish and maintain a formal style.

e. Provide a concluding statement or section that follows from and supports the argument presented.

LAFS.68.WHST.2.4: Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 7 topics, texts, and
issues, building on others’ ideas and expressing their own clearly.
a. Come to discussions prepared, having read or researched material under study; explicitly draw on that preparation by referring to evidence on the
topic, text, or issue to probe and reflect on ideas under discussion.
LAFS.7.SL.1.1: b. Follow rules for collegial discussions, track progress toward specific goals and deadlines, and define individual roles as needed.
c. Pose questions that elicit elaboration and respond to others’ questions and comments with relevant observations and ideas that bring the
discussion back on topic as needed.
d. Acknowledge new information expressed by others and, when warranted, modify their own views.

Analyze the main ideas and supporting details presented in diverse media and formats (e.qg., visually, quantitatively, orally) and explain how the ideas

LAFS.7.SL.1.2: . . )
clarify a topic, text, or issue under study.
LAFS.7.SL.1.3: Delineate a speaker’s argument and specific claims, evaluating the soundness of the reasoning and the relevance and sufficiency of the evidence.
LAFS.7.SL.2 .4 Present claims and findings, emphasizing salient points in a focused, coherent manner with pertinent descriptions, facts, details, and examples; use
appropriate eye contact, adequate volume, and clear pronunciation.
ELD.K12.ELL.MA.1: English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.
ELD.K12.ELL.SI.1: English language learners communicate for social and instructional purposes within the school setting.

General Course Information and Notes

GENERAL NOTES

MAFS.7

In this Grade 7 Advanced Mathematics course, instructional time should focus on five critical area: (1) solving problems involving scale drawings and informal geometric
constructions, and working with two- and three-dimensional shapes to solve problems involving area, surface area, and volume; (2) drawing inferences about populations
based on samples; (3) formulating and reasoning about expressions and equations, including modeling an association in bivariate data with a linear equation, and solving linear
equations and systems of linear equations; (4) grasping the concept of a function and using functions to describe quantitative relationships; and (5) analyzing two- and three-
dimensional space and figures using distance, angle, similarity, and congruence, and understanding and applying the Pythagorean Theorem.

1. Students continue their work with area from Grade 6, solving problems involving area and circumference of a circle and surface area of three-dimensional objects. In
preparation for work on congruence and similarity in Grade 8 they reason about relationships among two-dimensional figures using scale drawings and informal
geometric constructions, and they gain familiarity with the relationship between angles formed by intersecting lines. Students work with three-dimensional figures,
relating them to two-dimensional figures by examining cross-sections. They solve real-world and mathematical problems involving area, surface area, and volume of
two- and three-dimensional objects composed of triangles, quadrilaterals, polygons, cubes and right prisms.

2. Students build on their previous work with single data distributions to compare two data distributions and address questions about difference between populations.
They begin informal work with random sampling to generate data sets and learn about the importance of representative samples for drawing inferences.

3. Students use linear equations and systems of linear equations to represent, analyze, and solve a variety of problems. Students recognize equations for proportions
(y/x = m or y = mx) as special linear equations (y = mx + b), understanding that the constant of proportionality (m) is the slope, and the graphs are lines through
the origin. They understand that the slope (m) of a line is a constant rate of change, so that if the input or x-coordinate changes by an amount A, the output or y-
coordinate changes by the amount m(A). Students also use a linear equation to describe the association between two quantities in bivariate data (such as arm span
vs. height for students in a classroom). At this grade, fitting the model, and assessing its fit to the data are done informally. Interpreting the model in the context of
the data requires students to express a relationship between the two quantities in question and to interpret components of the relationship (such as slope and y-

intercept) in terms of the situation.

Students strategically choose and efficiently implement procedures to solve linear equations in one variable, understanding that when they use the properties of
equality and concept of logical equivalence, they maintain the solutions of the original equation. Students solve systems of two linear equations in two variables and
relate the systems to pairs of lines in the plane; these intersect, are parallel, or are the same line. Students use linear equations, systems of linear equations, linear
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functions, and their understanding of slope of a line to analyze situations and solve problems.

4. Students grasp the concept of a function as a rule that assigns to each input exactly one output. They understand that functions describe situations where one
quantity determines another. They can translate among representations and partial representations of functions (noting that tabular and graphical representations
may be partial representations), and they describe how aspects of the function are reflected in the different representations.

5. Students use ideas about distance and angles, how they behave under translations, rotations, reflections, and dilation, and ideas about congruence and similarity to
describe and analyze two-dimensional figures and to solve problems. Students show that the sum of the angles in a triangle is the angle formed by a straight line, and
that various configurations of lines give rise to similar triangles because of the angles created when a traversal cuts parallel lines. Students understand the statement
of the Pythagorean Theorem and its converse, and can explain why the Pythagorean Theorem holds, for example, by decomposing a square in two different ways.
They apply the Pythagorean Theorem to find distances between points on the coordinate plane, to find lengths, and to analyze polygons. Students complete their
work on volume by solving problems involving cones, cylinders, and spheres.

Honors and Advanced Level Course Note: Advanced courses require a greater demand on students through increased academic rigor. Academic rigor is obtained
through the application, analysis, evaluation, and creation of complex ideas that are often abstract and multi-faceted. Students are challenged to think and collaborate
critically on the content they are learning. Honors level rigor will be achieved by increasing text complexity through text selection, focus on high-level qualitative measures,
and complexity of task. Instruction will be structured to give students a deeper understanding of conceptual themes and organization within and across disciplines. Academic
rigor is more than simply assigning to students a greater quantity of work.

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support,
students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL's need for communication and social skills. To
access an ELL supporting document which delineates performance definitions and descriptors, please click on the following link:
cpalms.org/uploads/docs/standards/eld/MA.pdf

Additional Instructional Resources:
A.V.E. for Success Collection is provided by the Florida Association of School Administrators: fasa.net/4DCGI/cms/review.html|?Action=CMS_Document&DoclD=139. Please be
aware that these resources have not been reviewed by CPALMS and there may be a charge for the use of some of them in this collection.

Florida Standards Implementation Guide Focus Section:

The Mathematics Florida Standards Implementation Guide (found at fldoe.org/academics/standards/subject-areas/math-science/mathematics/fsig.stml) was created to
support the teaching and learning of the Mathematics Florida Standards. The guide is compartmentalized into three components: focus, coherence, and rigor. Focus means
narrowing the scope of content in each grade or course, so students achieve higher levels of understanding and experience math concepts more deeply. The Mathematics
standards allow for the teaching and learning of mathematical concepts focused around major clusters at each grade level, enhanced by supporting and additional clusters.
The major, supporting and additional clusters are identified, in relation to each grade or course. The cluster designations for this course are below.

Major Clusters

MAFS.7.EE.2 Solve real-life and mathematical problems using numerical and algebraic expressions and equations.
MAFS.8.EE.1 Work with radicals and integer exponents.

MAFS.8.EE.2 Understand the connections between proportional relationships, lines, and linear equations.
MAFS.8.EE.3 Analyze and solve linear equations and pairs of simultaneous linear equations.

MAFS.8.F.1 Define, evaluate, and compare functions.

MAFS.8.F.2 Use functions to model relationships between quantities.

MAFS.8.G.1 Understand congruence and similarity using physical models, transparencies, or geometry software.
MAFS.8.G.2 Understand and apply the Pythagorean Theorem.

Supporting Clusters

MAFS.7.SP.1 Use random sampling to draw inferences about a population.

MAFS.7.SP.3 Investigate chance processes and develop, use, and evaluate probability models.

MAFS.8.NS.1 Know that there are numbers that are not rational, and approximate them by rational numbers.
MAFS.8.SP.1 Investigate patterns of association in bivariate data.

Additional Clusters

MAFS.7.G.1 Draw, construct, and describe geometrical figures and describe the relationships between them.
MAFS.7.G.2 Solve real-life and mathematical problems involving angle measure, area, surface area, and volume.
MAFS.7.SP.2 Draw informal comparative inferences about two populations.

MAFS.G.3 Solve real-world and mathematical problems involving volume of cylinders, cones, and spheres.

Note: Clusters should not be sorted from major to supporting and then taught in that order. To do so would strip the coherence of the mathematical ideas and miss the
opportunity to enhance the major work of the grade with the supporting and additional clusters.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 6 to 8 Education
Courses > Subject: Mathematics > SubSubject:

Course Number: 1205050

General Mathematics >
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Abbreviated Title: M/J ACCEL MATH GR 7
Course Length: Year (Y)
Course Attributes:

e Class Size Core Required
Course Type: Core Academic Course

Course Level: 3
Course Status: Course Approved

Grade Level(s): 7

Educator Certifications

Mathematics (Grades 6-12)

Middle Grades Mathematics (Middle Grades 5-9)

Middle Grades Integrated Curriculum (Middle Grades 5-9)
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M/J Mathematics
(#1205055) 2014 ano

2 Cambridge Lower Secondary

Beyond (current)

General Course Information and Notes

GENERAL NOTES

AICE COURSE DESCRIPTION

For more information about this Cambridge course, visit cie.org.uk/programmes-and-qualifications/cambridge-secondary-1/cambridge-secondary-1/curriculum/.

GENERAL INFORMATION

Course Number: 1205055

Course Type: Core Academic Course
Course Status: Course Approved

Grade Level(s): 6,7,8

Educator Certifications

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 6 to 8 Education
Courses > Subject: Mathematics > SubSubject:
General Mathematics >
Abbreviated Title: M/J MATH 2 CLS
Course Length: Year (Y)
Course Attributes:

e Advanced International Certificate of Education

(AICE)

Course Level: 3

Mathematics (Elementary Grades 1-6)

Middle Grades Mathematics (Middle Grades 5-9)
Mathematics (Grades 6-12)

Middle Grades Integrated Curriculum (Middle Grades 5-9)
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3 Cambridge Lower Secondary

Beyond (current)

General Course Information and Notes

GENERAL NOTES

AICE COURSE DESCRIPTION

For more information about this Cambridge course, visit cie.org.uk/programmes-and-qualifications/cambridge-secondary-1/cambridge-secondary-1/curriculum/.

GENERAL INFORMATION

Course Number: 1205060

Course Type: Core Academic Course
Course Status: Course Approved

Grade Level(s): 6,7,8

Educator Certifications

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 6 to 8 Education
Courses > Subject: Mathematics > SubSubject:
General Mathematics >
Abbreviated Title: M/J MATH 3 CLS
Course Length: Year (Y)
Course Attributes:

e Advanced International Certificate of Education

(AICE)

Course Level: 3

Mathematics (Elementary Grades 1-6)

Middle Grades Integrated Curriculum (Middle Grades 5-9)
Middle Grades Mathematics (Middle Grades 5-9)
Mathematics (Grades 6-12)
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M/J Grade 8 Pre-Algebl’a (#1205070) 2015 - 2022 (current)

Course Standards

MAFS.8.EE.1.1: Know and apply the properties of integer exponents to generate equivalent numerical expressions. For example, 32 x z3-s=z-5=1/33=1/27.
S A A2 Use square root and cube root symbols to represent solutions to equations of the form x2 = p and x3 = p, where p is a positive rational number.
T Evaluate square roots of small perfect squares and cube roots of small perfect cubes. Know that V2 is irrational.
Use numbers expressed in the form of a single digit times an integer power of 10 to estimate very large or very small quantities, and to express how
MAFS.8.EE.1.3: many times as much one is than the other. For example, estimate the population of the United States as 3 x jgpe and the population of the world as
7 x 10# and determine that the world population is more than 20 times larger.
Perform operations with numbers expressed in scientific notation, including problems where both decimal and scientific notation are used. Use scientific|
MAFS.8.EE.1.4: notation and choose units of appropriate size for measurements of very large or very small quantities (e.g., use millimeters per year for seafloor
spreading). Interpret scientific notation that has been generated by technology.
Graph proportional relationships, interpreting the unit rate as the slope of the graph. Compare two different proportional relationships represented in
different ways. For example, compare a distance-time graph to a distance-time equation to determine which of two moving objects has greater
speed.
MAFS.8.EE.2.5: Clarifications:
Examples of Opportunities for In-Depth Focus
When students work toward meeting this standard, they build on grades 6—7 work with proportions and position themselves for grade 8 work
with functions and the equation of a line.
R AL 2 G Use similar triangles to explain why the slope m is the same between any two distinct points on a non-vertical line in the coordinate plane; derive the
T equation y = mx for a line through the origin and the equation y = mx + b for a line intercepting the vertical axis at b.
Solve linear equations in one variable.
a. Give examples of linear equations in one variable with one solution, infinitely many solutions, or no solutions. Show which of these possibilities is
the case by successively transforming the given equation into simpler forms, until an equivalent equation of the form x = a, a = a, or a = b results
(where a and b are different numbers).
b. Solve linear equations with rational number coefficients, including equations whose solutions require expanding expressions using the distributive
property and collecting like terms.
Clarifications:
MAFS.8.EE.3.7: Fluency Expectations or Examples of Culminating Standards
Students have been working informally with one-variable linear equations since as early as kindergarten. This important line of development
culminates in grade 8 with the solution of general one-variable linear equations, including cases with infinitely many solutions or no solutions as well
as cases requiring algebraic manipulation using properties of operations. Coefficients and constants in these equations may be any rational
numbers.
Examples of Opportunities for In-Depth Focus
This is a culminating standard for solving one-variable linear equations.
Analyze and solve pairs of simultaneous linear equations.
a. Understand that solutions to a system of two linear equations in two variables correspond to points of intersection of their graphs, because points
of intersection satisfy both equations simultaneously.
b. Solve systems of two linear equations in two variables algebraically, and estimate solutions by graphing the equations. Solve simple cases by
inspection. For example, 3x + 2y = 5 and 3x + 2y = 6 have no solution because 3x + 2y cannot simultaneously be 5 and 6.
c. Solve real-world and mathematical problems leading to two linear equations in two variables. For example, given coordinates for two pairs of
MAFS.8.EE.3.8: points, determine whether the line through the first pair of points intersects the line through the second pair.
Clarifications:
Examples of Opportunities for In-Depth Focus
When students work toward meeting this standard, they build on what they know about two-variable linear equations, and they enlarge the
varieties of real-world and mathematical problems they can solve.
MAFS.8.F.1.1: Understand that a function is a rule that assigns to each input exactly one output. The graph of a function is the set of ordered pairs consisting of an
""" input and the corresponding output.
Compare properties of two functions each represented in a different way (algebraically, graphically, numerically in tables, or by verbal descriptions). For
example, given a linear function represented by a table of values and a linear function represented by an algebraic expression, determine which
function has the greater rate of change.
MAFS.8.F.1.2: e
Clarifications:
Examples of Opportunities for In-Depth Focus
Work toward meeting this standard repositions previous work with tables and graphs in the new context of input/output rules.
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Interpret the equation y = mx + b as defining a linear function, whose graph is a straight line; give examples of functions that are not linear. For
MAFS.8.F.1.3: example, the function A = s2 giving the area of a square as a function of its side length is not linear because its graph contains the points (1,1), (2,4)

and (3,9), which are not on a straight line.

Construct a function to model a linear relationship between two quantities. Determine the rate of change and initial value of the function from a
MAFS.8.F.2.4: description of a relationship or from two (X, y) values, including reading these from a table or from a graph. Interpret the rate of change and initial

value of a linear function in terms of the situation it models, and in terms of its graph or a table of values.

Describe qualitatively the functional relationship between two quantities by analyzing a graph (e.g., where the function is increasing or decreasing,

MAFS.8.F.2.5: linear or nonlinear). Sketch a graph that exhibits the qualitative features of a function that has been described verbally.
Verify experimentally the properties of rotations, reflections, and translations:
a. Lines are taken to lines, and line segments to line segments of the same length.
MAFS.8.G.1.1: b. Angles are taken to angles of the same measure.
c. Parallel lines are taken to parallel lines.
MAFS.8.G.1.2: Understand that a two-dimensional figure is congruent to another if the second can be obtained from the first by a sequence of rotations, reflections,
and translations; given two congruent figures, describe a sequence that exhibits the congruence between them.
MAFS.8.G.1.3: Describe the effect of dilations, translations, rotations, and reflections on two-dimensional figures using coordinates.
MAFS.8.G.1.4: Understand that a two-dimensional figure is similar to another if the second can be obtained from the first by a sequence of rotations, reflections,

translations, and dilations; given two similar two-dimensional figures, describe a sequence that exhibits the similarity between them.

Use informal arguments to establish facts about the angle sum and exterior angle of triangles, about the angles created when parallel lines are cut by a
MAFS.8.G.1.5: transversal, and the angle-angle criterion for similarity of triangles. For example, arrange three copies of the same triangle so that the sum of the three

angles appears to form a line, and give an argument in terms of transversals why this is so.

MAFS.8.G.2.6: Explain a proof of the Pythagorean Theorem and its converse.
Apply the Pythagorean Theorem to determine unknown side lengths in right triangles in real-world and mathematical problems in two and three
dimensions.
Clarifications:

MAFS.8.G.2.7: .
Examples of Opportunities for In-Depth Focus
The Pythagorean theorem is useful in practical problems, relates to grade-level work in irrational numbers and plays an important role
mathematically in coordinate geometry in high school.

MAFS.8.G.2.8: Apply the Pythagorean Theorem to find the distance between two points in a coordinate system.
Know the formulas for the volumes of cones, cylinders, and spheres and use them to solve real-world and mathematical problems.
Clarifications:
Fluency Expectations or Examples of Culminating Standards

MAFS.8.G.3.9: . . . . . ; ;
When students learn to solve problems involving volumes of cones, cylinders, and spheres — together with their previous grade 7 work in angle
measure, area, surface area and volume (7.G.2.4-2.6) — they will have acquired a well-developed set of geometric measurement skills. These
skills, along with proportional reasoning (7.RP) and multistep numerical problem solving (7.EE.2.3), can be combined and used in flexible ways as
part of modeling during high school — not to mention after high school for college and careers.

MAFS.8.NS.1.1: Know that numbers that are not rational are called irrational. Understand informally that every number has a decimal expansion; for rational numbers

show that the decimal expansion repeats eventually, and convert a decimal expansion which repeats eventually into a rational number.
Use rational approximations of irrational numbers to compare the size of irrational numbers, locate them approximately on a number line diagram, and
MAFS.8.NS.1.2: estimate the value of expressions (e.g., n2). For example, by truncating the decimal expansion of V2, show that V2 is between 1 and 2, then
between 1.4 and 1.5, and explain how to continue on to get better approximations.
MAFS.8.5P.1.1: Construct and interpret scatter plots for bivariate measurement data to investigate patterns of association between two quantities. Describe patterns
such as clustering, outliers, positive or negative association, linear association, and nonlinear association.
S B SP.1L2 Know that straight lines are widely used to model relationships between two quantitative variables. For scatter plots that suggest a linear association,
informally fit a straight line, and informally assess the model fit by judging the closeness of the data points to the line.
Use the equation of a linear model to solve problems in the context of bivariate measurement data, interpreting the slope and intercept. For example,
MAFS.8.SP.1.3: in a linear model for a biology experiment, interpret a slope of 1.5 cm/hr as meaning that an additional hour of sunlight each day is associated with an
additional 1.5 cm in mature plant height.
Understand that patterns of association can also be seen in bivariate categorical data by displaying frequencies and relative frequencies in a two-way
table. Construct and interpret a two-way table summarizing data on two categorical variables collected from the same subjects. Use relative
MAFS.8.SP.1.4: frequencies calculated for rows or columns to describe possible association between the two variables. For example, collect data from students in your
class on whether or not they have a curfew on school nights and whether or not they have assigned chores at home. Is there evidence that those
who have a curfew also tend to have chores?

Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending

MAFS.K12.MP.1.1: on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different
method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex problems
and identify correspondences between different approaches.

Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to

bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and
MAFS.K12.MP.2.1: manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to

contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative
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MAFS.K12.MP.3.1:

MAFS.K12.MP.4.1:

MAFS.K12.MP.5.1:

MAFS.K12.MP.6.1:

MAFS.K12.MP.7.1:

MAFS.K12.MP.8.1:

LAFS.68.RST.1.3:

LAFS.68.RST.2.4:

LAFS.68.RST.3.7:

LAFS.68.WHST.1.1:

LAFS.68.WHST.2.4:

reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to
the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized
or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read
the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or
use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools
might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.

Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x
+1), (x=1)(x2 + x + 1), and (x = 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to
solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.

Follow precisely a multistep procedure when carrying out experiments, taking measurements, or performing technical tasks.
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical
context relevant to grades 6-8 texts and topics.
Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart,
diagram, model, graph, or table).
Write arguments focused on discipline-specific content.
a. Introduce claim(s) about a topic or issue, acknowledge and distinguish the claim(s) from alternate or opposing claims, and organize the reasons
and evidence logically.
b. Support claim(s) with logical reasoning and relevant, accurate data and evidence that demonstrate an understanding of the topic or text, using
credible sources.
c. Use words, phrases, and clauses to create cohesion and clarify the relationships among claim(s), counterclaims, reasons, and evidence.
d. Establish and maintain a formal style.
e. Provide a concluding statement or section that follows from and supports the argument presented.

Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.

page 1584 of 4183




Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 8 topics, texts, and
issues, building on others’ ideas and expressing their own clearly.
a. Come to discussions prepared, having read or researched material under study; explicitly draw on that preparation by referring to evidence on the
topic, text, or issue to probe and reflect on ideas under discussion.
LAFS.8.SL.1.1: b. Follow rules for collegial discussions and decision-making, track progress toward specific goals and deadlines, and define individual roles as needed.
c. Pose questions that connect the ideas of several speakers and respond to others’ questions and comments with relevant evidence, observations,
and ideas.
d. Acknowledge new information expressed by others, and, when warranted, qualify or justify their own views in light of the evidence presented.

Analyze the purpose of information presented in diverse media and formats (e.qg., visually, quantitatively, orally) and evaluate the motives (e.g., social,

LAFS.8.SL.1.2: . . Lo .
commercial, political) behind its presentation.

LS B SIL L G Delineate a speaker’s argument and specific claims, evaluating the soundness of the reasoning and relevance and sufficiency of the evidence and
identifying when irrelevant evidence is introduced.

LAFS.8.5L.2.4: Present claims and findings, emphasizing salient points in a focused, coherent manner with relevant evidence, sound valid reasoning, and well-chosen
details; use appropriate eye contact, adequate volume, and clear pronunciation.

ELD.K12.ELL.MA.1: English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.

ELD.K12.ELL.SI.1: English language learners communicate for social and instructional purposes within the school setting.

General Course Information and Notes

GENERAL NOTES

Additional content addressed on the Grade 8 NAEP Mathematics assessment includes:

e Draw or sketch from a written description polygons, circles, or semicircles. (MAFS.7.G.1.2; include circles and semicircles)

e Represent or describe a three-dimensional situation in a two-dimensional drawing from different views. (MAFS.6.G.1.4)

e Demonstrate an understanding about the two- and three-dimensional shapes in our world through identifying, drawing, modeling, building, or taking apart. (MAFS.6.G.1.4,

MAFS.7.G.1.3, MAFS.7.G.2.6)

e Visualize or describe the cross section of a solid. (MAFS.7.G.1.3)

e Represent geometric figures using rectangular coordinates on a plane. (MAFS.6.G.1.3)

e Describe how mean, median, mode, range, or interquartile ranges relate to distribution shape. (MAFS.6.SP.2.5c)

e Using appropriate statistical measures, compare two or more data sets describing the same characteristic for two different populations for subset of the same population.

(MAFS.7.SP.2.3, MAFS.7.SP.2.4)

e Given a sample, identify possible sources of bias in sampling. (MAFS.7.SP.1.1)

e Distinguish between a random and nonrandom sample. (MAFS.7.SP.1.1)

e Evaluate the design of an experiment. (MAFS.7.SP.1.2)

e Determine the theoretical probability of simple and compound events in familiar contexts. (MAFS.7.SP.3.8a)

e Estimate the probability of simple and compound events through experimentation or simulation. (MAFS.7.SP.3.8)

e Use theoretical probability to evaluate or predict experimental outcomes. (MAFS.7.SP.3.6, MAFS.SP.3.7)

e Describe relative positions of points and lines using the geometric ideas of midpoint, points on common line through a common point, parallelism, or perpendicularity.

e Describe the intersection of two or more geometric figures in the plane (e.g., intersection of a circle and a line).

e Make and test a geometric conjecture about regular polygons.
English Language Development ELD Standards Special Notes Section:
Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support,
students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL's need for communication and social skills. To
access an ELL supporting document which delineates performance definitions and descriptors, please click on the following link:
cpalms.org/uploads/docs/standards/eld/MA.pdf

Florida Standards Implementation Guide Focus Section:

The Mathematics Florida Standards Implementation Guide was created to support the teaching and learning of the Mathematics Florida Standards. The guide is
compartmentalized into three components: focus, coherence, and rigor.Focus means narrowing the scope of content in each grade or course, so students achieve higher
levels of understanding and experience math concepts more deeply. The Mathematics standards allow for the teaching and learning of mathematical concepts focused
around major clusters at each grade level, enhanced by supporting and additional clusters. The major, supporting and additional clusters are identified, in relation to each
grade or course. The cluster designations for this course are below.

Major Clusters

MAFS.8.EE.1 Work with radicals and integer exponents.

MAFS.8.EE.2 Understand the connections between proportional relationships, lines, and linear equations.
MAFS.8.EE.3 Analyze and solve linear equations and pairs of simultaneous linear equations.

MAFS.8.F.1 Define, evaluate, and compare functions.

MAFS.8.F.2 Use functions to model relationships between quantities.

MAFS.8.G.1 Understand congruence and similarity using physical models, transparencies, or geometry software.
MAFS.8.G.2 Understand and apply the Pythagorean Theorem.

Supporting Clusters

MAFS.8.NS.1 Know that there are numbers that are not rational, and approximate them by rational numbers.
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MAFS.8.SP.1 Investigate patterns of association in bivariate data.

Additional Clusters

MAFS.G.3 Solve real-world and mathematical problems involving volume of cylinders, cones, and spheres.

Note: Clusters should not be sorted from major to supporting and then taught in that order. To do so would strip the coherence of the mathematical ideas and miss the
opportunity to enhance the major work of the grade with the supporting and additional clusters.

VERSION REQUIREMENTS

In Grade 8, instructional time should focus on three critical areas: (1) formulating and reasoning about expressions and equations, including modeling an association in bivariate
data with a linear equation, and solving linear equations and systems of linear equations; (2) grasping the concept of a function and using functions to describe quantitative
relationships; (3) analyzing two- and three-dimensional space and figures using distance, angle, similarity, and congruence, and understanding and applying the Pythagorean

Theorem.

1. Students use linear equations and systems of linear equations to represent, analyze, and solve a variety of problems. Students recognize equations for proportions (y/x =

m or y = mx) as special linear equations (y = mx + b), understanding that the constant of proportionality (m) is the slope, and the graphs are lines through the origin.
They understand that the slope (m) of a line is a constant rate of change, so that if the input or x-coordinate changes by an amount A, the output or y-coordinate
changes by the amount m(A). Students also use a linear equation to describe the association between two quantities in bivariate data (such as arm span vs. height for
students in a classroom). At this grade, fitting the model, and assessing its fit to the data are done informally. Interpreting the model in the context of the data requires
students to express a relationship between the two quantities in question and to interpret components of the relationship (such as slope and y-intercept) in terms of the
situation.

Students strategically choose and efficiently implement procedures to solve linear equations in one variable, understanding that when they use the properties of equality
and concept of logical equivalence, they maintain the solutions of the original equation. Students solve systems of two linear equations in two variables and relate the
systems to pairs of lines in the plane; these intersect, are parallel, or are the same line. Students use linear equations, systems of linear equations, linear functions, and
their understanding of slope of a line to analyze situations and solve problems.

. Students grasp the concept of a function as a rule that assigns to each input exactly one output. They understand that functions describe situations where one quantity
determines another. They can translate among representations and partial representations of functions (noting that tabular and graphical representations may be partial
representations), and they describe how aspects of the function are reflected in the different representations.

. Students use ideas about distance and angles, how they behave under translations, rotations, reflections, and dilation, and ideas about congruence and similarity to
describe and analyze two-dimensional figures and to solve problems. Students show that the sum of the angles in a triangle is the angle formed by a straight line, and that
various configurations of lines give rise to similar triangles because of the angles created when a traversal cuts parallel lines. Students understand the statement of the
Pythagorean Theorem and its converse, and can explain why the Pythagorean Theorem holds, for example, by decomposing a square in two different ways. They apply
the Pythagorean Theorem to find distances between points on the coordinate plane, to find lengths, and to analyze polygons. Students complete their work on volume

by solving problems involving cones, cylinders, and spheres.

Additional Instructional Resources:

A.V.E. for Success Collection: fasa.net/iTunesU/index.cfm

GENERAL INFORMATION

Course Number: 1205070

Course Type: Core Academic Course
Course Status: Draft - Course Pending Approval
Grade Level(s): 6,7,8

Educator Certifications

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 6 to 8 Education
Courses > Subject: Mathematics > SubSubject:
General Mathematics >
Abbreviated Title: M/J GRADE 8 PRE-ALG
Course Length: Year (Y)
Course Attributes:

e Class Size Core Required

Course Level: 2

Mathematics (Grades 6-12)
Middle Grades Mathematics (Middle Grades 5-9)

Middle Grades Integrated Curriculum (Middle Grades 5-9)
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M/J International Baccalaureate MYP Mathematics

1 (#1205090) s0s o sy corens

General Course Information and Notes

GENERAL NOTES

The curriculum description for this IB course is provided at:
ibo.org/en/programmes/

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 6 to 8 Education
Courses > Subject: Mathematics > SubSubject:
General Mathematics >

Abbreviated Title: M/J IB MYP MATH 1

Course Length: Year (Y)

Course Number: 1205090

Course Attributes:
e [nternational Baccalaureate (IB)
Course Type: Core Academic Course Course Level: 3
Course Status: Course Approved

Grade Level(s): 6,7,8

Educator Certifications

Mathematics (Elementary Grades 1-6)

Middle Grades Mathematics (Middle Grades 5-9)

Middle Grades Integrated Curriculum (Middle Grades 5-9)
Mathematics (Grades 6-12)

Elementary Education (Grades K-6)

Elementary Education (Elementary Grades 1-6)
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M/J International Baccalaureate MYP Math
2 (#1205095) 2016 - anc seyona (eurensy

General Course Information and Notes

VERSION DESCRIPTION

The curriculum description for this IB course is provided at ibo.org/en/programmes/.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 6 to 8 Education
Courses > Subject: Mathematics > SubSubject:
General Mathematics >

Abbreviated Title: M/J IB MYP MATH 2

Course Length: Year (Y)

Course Number: 1205095

Course Attributes:
e [nternational Baccalaureate (IB)
Course Type: Core Academic Course Course Level: 3
Course Status: Course Approved

Grade Level(s): 6,7,8

Educator Certifications

Mathematics (Elementary Grades 1-6)

Mathematics (Grades 6-12)

Middle Grades Integrated Curriculum (Middle Grades 5-9)
Middle Grades Mathematics (Middle Grades 5-9)
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M/J International Baccalaureate MYP Pre-

Algebra (#1205100) 204 - s seyond (eurensy

General Course Information and Notes

GENERAL NOTES

The curriculum description for this IB course is provided at:

ibo.org/en/programmes/

GENERAL INFORMATION

Course Number: 1205100

Course Type: Core Academic Course
Course Status: Course Approved

Grade Level(s): 6,7,8

Educator Certifications

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 6 to 8 Education
Courses > Subject: Mathematics > SubSubject:
General Mathematics >
Abbreviated Title: M/J IB MYP PRE-ALGEB
Course Length: Year (Y)
Course Attributes:

e |nternational Baccalaureate (IB)

Course Level: 3

Middle Grades Mathematics (Middle Grades 5-9)

Mathematics (Grades 6-12)

Middle Grades Integrated Curriculum (Middle Grades 5-9)
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Informal Geometry (#1206300) zoss- s ceyonc currens

Course Standards

MAFS.912.G-C.1.1:

MAFS.912.G-C.1.2:

MAFS.912.G-CO.1.1:

MAFS.912.G-C0O.1.2:

MAFS.912.G-C0.1.3:
MAFS.912.G-C0O.1.4:

MAFS.912.G-CO.1.5:

MAFS.912.G-C0O.2.6:

MAFS.912.G-C0.2.7:

MAFS.912.G-C0.2.8:

MAFS.912.G-GPE.2.4:

MAFS.912.G-GPE.2.6:

MAFS.912.G-GPE.2.7:

MAFS.912.G-MG.1.1:
MAFS.912.G-MG.1.2:

MAFS.912.G-MG.1.3:

MAFS.912.G-SRT.1.1:

MAFS.912.G-SRT.1.2:

MAFS.912.G-SRT.1.3:

MAFS.912.G-SRT.2.5:

MAFS.912.G-GMD.1.1:

MAFS.912.G-GMD.1.3:

MAFS.912.G-GMD.2.4:

Prove that all circles are similar.

Identify and describe relationships among inscribed angles, radii, and chords. Include the relationship between central, inscribed, and circumscribed
angles; inscribed angles on a diameter are right angles; the radius of a circle is perpendicular to the tangent where the radius intersects the circle.
Know precise definitions of angle, circle, perpendicular line, parallel line, and line segment, based on the undefined notions of point, line, distance along
a line, and distance around a circular arc.

Represent transformations in the plane using, e.g., transparencies and geometry software; describe transformations as functions that take points in
the plane as inputs and give other points as outputs. Compare transformations that preserve distance and angle to those that do not (e.g., translation
versus horizontal stretch).

Given a rectangle, parallelogram, trapezoid, or regular polygon, describe the rotations and reflections that carry it onto itself.

Develop definitions of rotations, reflections, and translations in terms of angles, circles, perpendicular lines, parallel lines, and line segments.

Given a geometric figure and a rotation, reflection, or translation, draw the transformed figure using, e.g., graph paper, tracing paper, or geometry
software. Specify a sequence of transformations that will carry a given figure onto another.

Use geometric descriptions of rigid motions to transform figures and to predict the effect of a given rigid motion on a given figure; given two figures,
use the definition of congruence in terms of rigid motions to decide if they are congruent.

Use the definition of congruence in terms of rigid motions to show that two triangles are congruent if and only if corresponding pairs of sides and
corresponding pairs of angles are congruent.

Explain how the criteria for triangle congruence (ASA, SAS, SSS, and Hypotenuse-Leg) follow from the definition of congruence in terms of rigid
motions.

Give an informal argument for the formulas for the circumference of a circle, area of a circle, volume of a cylinder, pyramid, and cone. Use dissection
arguments, Cavalieri’s principle, and informal limit arguments.

Use volume formulas for cylinders, pyramids, cones, and spheres to solve problems. %

Identify the shapes of two-dimensional cross-sections of three-dimensional objects, and identify three-dimensional objects generated by rotations of
two-dimensional objects.

Use coordinates to prove simple geometric theorems algebraically. For example, prove or disprove that a figure defined by four given points in the
coordinate plane is a rectangle; prove or disprove that the point (1, v/3) lies on the circle centered at the origin and containing the point (0, 2).

Clarifications:
Geometry - Fluency Recommendations

Fluency with the use of coordinates to establish geometric results, calculate length and angle, and use geometric representations as a modeling
tool are some of the most valuable tools in mathematics and related fields.

Find the point on a directed line segment between two given points that partitions the segment in a given ratio.
Use coordinates to compute perimeters of polygons and areas of triangles and rectangles, e.g., using the distance formula. %

Clarifications:
Geometry - Fluency Recommendations

Fluency with the use of coordinates to establish geometric results, calculate length and angle, and use geometric representations as a modeling
tool are some of the most valuable tools in mathematics and related fields.

Use geometric shapes, their measures, and their properties to describe objects (e.g., modeling a tree trunk or a human torso as a cylinder). %
Apply concepts of density based on area and volume in modeling situations (e.g., persons per square mile, BTUs per cubic foot). %
Apply geometric methods to solve design problems (e.g., designing an object or structure to satisfy physical constraints or minimize cost; working with
typographic grid systems based on ratios). %
Verify experimentally the properties of dilations given by a center and a scale factor:
a. A dilation takes a line not passing through the center of the dilation to a parallel line, and leaves a line passing through the center unchanged.
b. The dilation of a line segment is longer or shorter in the ratio given by the scale factor.

Given two figures, use the definition of similarity in terms of similarity transformations to decide if they are similar; explain using similarity transformations
the meaning of similarity for triangles as the equality of all corresponding pairs of angles and the proportionality of all corresponding pairs of sides.

Use the properties of similarity transformations to establish the AA criterion for two triangles to be similar.

Use congruence and similarity criteria for triangles to solve problems and to prove relationships in geometric figures.

Clarifications:
Geometry - Fluency Recommendations

Fluency with the triangle congruence and similarity criteria will help students throughout their investigations of triangles, quadrilaterals, circles,
parallelism, and trigonometric ratios. These criteria are necessary tools in many geometric modeling tasks.

Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending
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MAFS.K12.MP.1.1:

MAFS.K12.MP.2.1:

MAFS.K12.MP.3.1:

MAFS.K12.MP.4.1:

MAFS.K12.MP.5.1:

MAFS.K12.MP.6.1:

MAFS.K12.MP.7.1:

MAFS.K12.MP.8.1:

LAFS.910.RST.1.3:

LAFS.910.RST.2.4:

on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different
method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex problems
and identify correspondences between different approaches.

Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to
bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and
manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative
reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to
the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized
or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read
the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or
use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools
might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.

Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x
+1), (x=1)(x2 + x + 1), and (x — 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to
solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.

Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to
special cases or exceptions defined in the text.

Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical
context relevant to grades 9-10 texts and topics.
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LAFS.910.RST.3.7: ) . ) Lo
visually or mathematically (e.g., in an equation) into words.

topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.

texts and other research on the topic or issue to stimulate a thoughtful, well-reasoned exchange of ideas.
b. Work with peers to set rules for collegial discussions and decision-making (e.g., informal consensus, taking votes on key issues, presentation of
LAFS.910.5L.1.1: alternate views), clear goals and deadlines, and individual roles as needed.
c. Propel conversations by posing and responding to questions that relate the current discussion to broader themes or larger ideas; actively
incorporate others into the discussion; and clarify, verify, or challenge ideas and conclusions.
d. Respond thoughtfully to diverse perspectives, summarize points of agreement and disagreement, and, when warranted, qualify or justify their
own views and understanding and make new connections in light of the evidence and reasoning presented.

Integrate multiple sources of information presented in diverse media or formats (e.g., visually, quantitatively, orally) evaluating the credibility and
accuracy of each source.

LAFS.910.SL.1.2:

Evaluate a speaker’s point of view, reasoning, and use of evidence and rhetoric, identifying any fallacious reasoning or exaggerated or distorted

LAFS.910.SL.1.3: .
evidence.

Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can follow the line of reasoning and the

LAFS.910.SL.2.4: L . .
organization, development, substance, and style are appropriate to purpose, audience, and task.

Write arguments focused on discipline-specific content.

among the claim(s), counterclaims, reasons, and evidence.
b. Develop claim(s) and counterclaims fairly, supplying data and evidence for each while pointing out the strengths and limitations of both claim(s)
LAFS.910.WHST.1.1: and counterclaims in a discipline-appropriate form and in a manner that anticipates the audience’s knowledge level and concerns.
c. Use words, phrases, and clauses to link the major sections of the text, create cohesion, and clarify the relationships between claim(s) and
reasons, between reasons and evidence, and between claim(s) and counterclaims.
d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing.
e. Provide a concluding statement or section that follows from or supports the argument presented.

LAFS.910.WHST.2.4: Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
LAFS.910.WHST.3.9: Draw evidence from informational texts to support analysis, reflection, and research.

ELD.K12.ELL.MA.1: English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.
ELD.K12.ELL.SI.1: English language learners communicate for social and instructional purposes within the school setting.

Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed

Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grades 9-10

a. Come to discussions prepared, having read and researched material under study; explicitly draw on that preparation by referring to evidence from

a. Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and create an organization that establishes clear relationships

General Course Information and Notes

VERSION DESCRIPTION

The fundamental purpose of the course in Informal Geometry is to extend students' geometric experiences from the middle grades. Students explore more complex
geometric situations and deepen their explanations of geometric relationships. Important differences exist between this Geometry course and the historical approach taken in
Geometry classes. For example, transformations are emphasized early in this course. Close attention should be paid to the introductory content for the Geometry conceptual
category found in the high school standards. The Standards for Mathematical Practice apply throughout each course and, together with the content standards, prescribe
that students experience mathematics as a coherent, useful, and logical subject that makes use of their ability to make sense of problem situations. The critical areas,
organized into five units are as follows.

Unit 1- Congruence, Proof, and Constructions: In previous grades, students were asked to draw triangles based on given measurements. They also have prior
experience with rigid motions: translations, reflections, and rotations and have used these to develop notions about what it means for two objects to be congruent. In this
unit, students establish triangle congruence criteria, based on analyses of rigid motions and formal constructions. Students informally prove theorems, using a variety of
formats, and solve problems about triangles, quadrilaterals, and other polygons. They apply reasoning to complete geometric constructions and explain why they work.

Unit 2- Similarity, Proof, and Trigonometry: Students apply their earlier experience with dilations and proportional reasoning to build a formal understanding of similarity.
They identify criteria for similarity of triangles, use similarity to solve problems, and apply similarity in right triangles, with particular attention to special right triangles and the
Pythagorean theorem.

Unit 3- Extending to Three Dimensions: Students' experience with two-dimensional and three-dimensional objects is extended to include informal explanations of
circumference, area and volume formulas.

Unit 4- Connecting Algebra and Geometry Through Coordinates: Building on their work with the Pythagorean theorem in 8th grade to find distances, students use a
rectangular coordinate system to verify geometric relationships, including properties of special triangles and quadrilaterals and slopes of parallel and perpendicular lines, which
relates back to work done in the first course.

Unit 5- Circles With and Without Coordinates: In this unit students study the Cartesian coordinate system and use the distance formula to write the equation of a circle

when given the radius and the coordinates of its center. Given an equation of a circle, they draw the graph in the coordinate plane, and apply techniques for solving
quadratic equations, which relates back to work done in the first course, to determine intersections between lines and circles or parabolas.

GENERAL NOTES

Important Note: This Informal Geometry course content does not align with the End-of-Course Assessment required for graduation.
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English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support,
students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL's need for communication and social skills. To
access an ELL supporting document which delineates performance definitions and descriptors, please click on the following link:
cpalms.org/uploads/docs/standards/eld/MA.pdf

Additional Instructional Resources:
A.V.E. for Success Collection is provided by the Florida Association of School Administrators: fasa.net/4DCGI/cms/review.html|?Action=CMS_Document&DoclD=139. Please be
aware that these resources have not been reviewed by CPALMS and there may be a charge for the use of some of them in this collection.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Geometry >

Abbreviated Title: INF GEO

Number of Credits: One (1) credit Course Length: Year (Y)

Course Number: 1206300

Course Type: Core Academic Course Course Level: 2
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics

Educator Certifications

Mathematics (Grades 6-12)
Middle Grades Mathematics (Middle Grades 5-9)
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Pre-Advanced Placement Geometry with
Statistics (#1206305) 200- s seyond eurensy

General Course Information and Notes

GENERAL NOTES

The course description for this Pre-Advanced Placement (Pre-AP) course is located on the College Board site at pre-ap.collegeboard.org/courses.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Geometry >

Abbreviated Title: PRE-AP GEOM W/STAT
Number of Credits: One (1) credit Course Length: Year (Y)

Course Number: 1206305

Course Attributes:
e Advanced Placement (AP)
Course Type: Core Academic Course Course Level: 3
Course Status: Course Approved
Grade Level(s): 10

Graduation Requirement: Mathematics

Educator Certifications

IMathematics (Grades 6-12) I

page 1594 of 4183



Geometry (#1206310) zo0s- 2022 eurensy

Course Standards

MAFS.912.G-C.1.1:

MAFS.912.G-C.1.2:

MAFS.912.G-C.1.3:

MAFS.912.G-C.2.5:

MAFS.912.G-CO.1.1:

MAFS.912.G-C0O.1.2:

MAFS.912.G-C0O.1.3:
MAFS.912.G-C0O.1.4:

MAFS.912.G-C0O.1.5:

MAFS.912.G-C0O.2.6:

MAFS.912.G-C0.2.7:

MAFS.912.G-C0.2.8:

MAFS.912.G-C0.3.9:

MAFS.912.G-GPE.1.1:

MAFS.912.G-GPE.2.4:

MAFS.912.G-GPE.2.5:

MAFS.912.G-C0.3.10:

MAFS.912.G-C0O.3.11:

MAFS.912.G-C0.4.12:

MAFS.912.G-C0.4.13:

MAFS.912.G-GMD.1.1:

MAFS.912.G-GMD.1.3:

MAFS.912.G-GMD.2.4:

Prove that all circles are similar.

Identify and describe relationships among inscribed angles, radii, and chords. Include the relationship between central, inscribed, and circumscribed
angles; inscribed angles on a diameter are right angles; the radius of a circle is perpendicular to the tangent where the radius intersects the circle.
Construct the inscribed and circumscribed circles of a triangle, and prove properties of angles for a quadrilateral inscribed in a circle.

Derive using similarity the fact that the length of the arc intercepted by an angle is proportional to the radius, and define the radian measure of the
angle as the constant of proportionality; derive the formula for the area of a sector.

Know precise definitions of angle, circle, perpendicular line, parallel line, and line segment, based on the undefined notions of point, line, distance along
a line, and distance around a circular arc.

Represent transformations in the plane using, e.g., transparencies and geometry software; describe transformations as functions that take points in
the plane as inputs and give other points as outputs. Compare transformations that preserve distance and angle to those that do not (e.g., translation
versus horizontal stretch).

Given a rectangle, parallelogram, trapezoid, or regular polygon, describe the rotations and reflections that carry it onto itself.

Develop definitions of rotations, reflections, and translations in terms of angles, circles, perpendicular lines, parallel lines, and line segments.

Given a geometric figure and a rotation, reflection, or translation, draw the transformed figure using, e.g., graph paper, tracing paper, or geometry
software. Specify a sequence of transformations that will carry a given figure onto another.

Use geometric descriptions of rigid motions to transform figures and to predict the effect of a given rigid motion on a given figure; given two figures,
use the definition of congruence in terms of rigid motions to decide if they are congruent.

Use the definition of congruence in terms of rigid motions to show that two triangles are congruent if and only if corresponding pairs of sides and
corresponding pairs of angles are congruent.

Explain how the criteria for triangle congruence (ASA, SAS, SSS, and Hypotenuse-Leg) follow from the definition of congruence in terms of rigid
motions.

Prove theorems about lines and angles; use theorems about lines and angles to solve problems. Theorems include: vertical angles are congruent;
when a transversal crosses parallel lines, alternate interior angles are congruent and corresponding angles are congruent; points on a perpendicular
bisector of a line segment are exactly those equidistant from the segment’s endpoints.

Prove theorems about triangles; use theorems about triangles to solve problems. Theorems include: measures of interior angles of a triangle sum to
180°; triangle inequality theorem,; base angles of isosceles triangles are congruent; the segment joining midpoints of two sides of a triangle is parallel to|
the third side and half the length; the medians of a triangle meet at a point.

Prove theorems about parallelograms; use theorems about parallelograms to solve problems. Theorems include: opposite sides are congruent, opposite
angles are congruent, the diagonals of a parallelogram bisect each other, and conversely, rectangles are parallelograms with congruent diagonals.

Make formal geometric constructions with a variety of tools and methods (compass and straightedge, string, reflective devices, paper folding, dynamic
geometric software, etc.). Copying a segment; copying an angle; bisecting a segment; bisecting an angle; constructing perpendicular lines, including
the perpendicular bisector of a line segment; and constructing a line parallel to a given line through a point not on the line.

Clarifications:
Geometry - Fluency Recommendations

Fluency with the use of construction tools, physical and computational, helps students draft a model of a geometric phenomenon and can lead to
conjectures and proofs.

Construct an equilateral triangle, a square, and a regular hexagon inscribed in a circle.

Give an informal argument for the formulas for the circumference of a circle, area of a circle, volume of a cylinder, pyramid, and cone. Use dissection
arguments, Cavalieri’s principle, and informal limit arguments.

Use volume formulas for cylinders, pyramids, cones, and spheres to solve problems. %

Identify the shapes of two-dimensional cross-sections of three-dimensional objects, and identify three-dimensional objects generated by rotations of
two-dimensional objects.

Derive the equation of a circle of given center and radius using the Pythagorean Theorem; complete the square to find the center and radius of a
circle given by an equation.

Use coordinates to prove simple geometric theorems algebraically. For example, prove or disprove that a figure defined by four given points in the
coordinate plane is a rectangle; prove or disprove that the point (1, v/3) lies on the circle centered at the origin and containing the point (0, 2).

Clarifications:
Geometry - Fluency Recommendations

Fluency with the use of coordinates to establish geometric results, calculate length and angle, and use geometric representations as a modeling
tool are some of the most valuable tools in mathematics and related fields.

Prove the slope criteria for parallel and perpendicular lines and use them to solve geometric problems (e.g., find the equation of a line parallel or
perpendicular to a given line that passes through a given point).

Clarifications:
Geometry - Fluency Recommendations

Fluency with the use of coordinates to establish geometric results, calculate length and angle, and use geometric representations as a modeling
tool are some of the most valuable tools in mathematics and related fields.
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MAFS.912.G-MG.1.1:
MAFS.912.G-MG.1.2:

MAFS.912.G-MG.1.3:

MAFS.K12.MP.1.1:

MAFS.K12.MP.2.1:

MAFS.K12.MP.3.1:

MAFS.K12.MP.4.1:

MAFS.912.G-GPE.2.6:

Find the point on a directed line segment between two given points that partitions the segment in a given ratio.
Use coordinates to compute perimeters of polygons and areas of triangles and rectangles, e.g., using the distance formula. %

MAFS.912.G-GPE.2.7:

Clarifications:
Geometry - Fluency Recommendations

Fluency with the use of coordinates to establish geometric results, calculate length and angle, and use geometric representations as a modeling
tool are some of the most valuable tools in mathematics and related fields.

MAFS.912.G-SRT.1.1:

MAFS.912.G-SRT.1.2:

MAFS.912.G-SRT.1.3:

MAFS.912.G-SRT.2.4:

MAFS.912.G-SRT.2.5:

MAFS.912.G-SRT.3.6:

MAFS.912.G-SRT.3.7:
MAFS.912.G-SRT.3.8:

Use geometric shapes, their measures, and their properties to describe objects (e.g., modeling a tree trunk or a human torso as a cylinder). %
Apply concepts of density based on area and volume in modeling situations (e.g., persons per square mile, BTUs per cubic foot). %
Apply geometric methods to solve design problems (e.g., designing an object or structure to satisfy physical constraints or minimize cost; working with
typographic grid systems based on ratios). %
Verify experimentally the properties of dilations given by a center and a scale factor:
a. A dilation takes a line not passing through the center of the dilation to a parallel line, and leaves a line passing through the center unchanged.
b. The dilation of a line segment is longer or shorter in the ratio given by the scale factor.

Given two figures, use the definition of similarity in terms of similarity transformations to decide if they are similar; explain using similarity transformations
the meaning of similarity for triangles as the equality of all corresponding pairs of angles and the proportionality of all corresponding pairs of sides.

Use the properties of similarity transformations to establish the AA criterion for two triangles to be similar.

Prove theorems about triangles. Theorems include: a line parallel to one side of a triangle divides the other two proportionally, and conversely; the
Pythagorean Theorem proved using triangle similarity.

Use congruence and similarity criteria for triangles to solve problems and to prove relationships in geometric figures.

Clarifications:
Geometry - Fluency Recommendations

Fluency with the triangle congruence and similarity criteria will help students throughout their investigations of triangles, quadrilaterals, circles,
parallelism, and trigonometric ratios. These criteria are necessary tools in many geometric modeling tasks.

Understand that by similarity, side ratios in right triangles are properties of the angles in the triangle, leading to definitions of trigonometric ratios for
acute angles.

Explain and use the relationship between the sine and cosine of complementary angles.

Use trigonometric ratios and the Pythagorean Theorem to solve right triangles in applied problems. %

Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending
on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different
method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex problems
and identify correspondences between different approaches.

Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to
bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and
manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative
reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to
the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized
or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read
the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or
use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

Use appropriate tools strategically.
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MAFS.K12.MP.5.1:

MAFS.K12.MP.6.1:

MAFS.K12.MP.7.1:

MAFS.K12.MP.8.1:

LAFS.910.RST.1.3:

LAFS.910.RST.2.4:

LAFS.910.RST.3.7:

LAFS.910.SL.1.1:

LAFS.910.SL.1.2:

LAFS.910.SL.1.3:

LAFS.910.SL.2.4:

LAFS.910.WHST.1.1:

LAFS.910.WHST.2.4:
LAFS.910.WHST.3.9:

ELD.K12.ELL.MA.1:
ELD.K12.ELL.SI.1:

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools
might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.

Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x
+1), (x=1)(x2 + x + 1), and (x — 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to
solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.

Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to
special cases or exceptions defined in the text.
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical
context relevant to grades 9-10 texts and topics.
Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed
visually or mathematically (e.g., in an equation) into words.
Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grades 9-10
topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.
a. Come to discussions prepared, having read and researched material under study; explicitly draw on that preparation by referring to evidence from
texts and other research on the topic or issue to stimulate a thoughtful, well-reasoned exchange of ideas.
b. Work with peers to set rules for collegial discussions and decision-making (e.g., informal consensus, taking votes on key issues, presentation of
alternate views), clear goals and deadlines, and individual roles as needed.
c. Propel conversations by posing and responding to questions that relate the current discussion to broader themes or larger ideas; actively
incorporate others into the discussion; and clarify, verify, or challenge ideas and conclusions.
d. Respond thoughtfully to diverse perspectives, summarize points of agreement and disagreement, and, when warranted, qualify or justify their
own views and understanding and make new connections in light of the evidence and reasoning presented.

Integrate multiple sources of information presented in diverse media or formats (e.g., visually, quantitatively, orally) evaluating the credibility and
accuracy of each source.
Evaluate a speaker’s point of view, reasoning, and use of evidence and rhetoric, identifying any fallacious reasoning or exaggerated or distorted
evidence.
Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can follow the line of reasoning and the
organization, development, substance, and style are appropriate to purpose, audience, and task.
Write arguments focused on discipline-specific content.
a. Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and create an organization that establishes clear relationships
among the claim(s), counterclaims, reasons, and evidence.
b. Develop claim(s) and counterclaims fairly, supplying data and evidence for each while pointing out the strengths and limitations of both claim(s)
and counterclaims in a discipline-appropriate form and in a manner that anticipates the audience’s knowledge level and concerns.
c. Use words, phrases, and clauses to link the major sections of the text, create cohesion, and clarify the relationships between claim(s) and
reasons, between reasons and evidence, and between claim(s) and counterclaims.
d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing.
e. Provide a concluding statement or section that follows from or supports the argument presented.

Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
Draw evidence from informational texts to support analysis, reflection, and research.
English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.

English language learners communicate for social and instructional purposes within the school setting.
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General Course Information and Notes

VERSION DESCRIPTION

The fundamental purpose of the course in Geometry is to formalize and extend students' geometric experiences from the middle grades. Students explore more complex
geometric situations and deepen their explanations of geometric relationships, moving towards formal mathematical arguments. Important differences exist between this
Geometry course and the historical approach taken in Geometry classes. For example, transformations are emphasized early in this course. Close attention should be paid to
the introductory content for the Geometry conceptual category found in the high school standards. The Standards for Mathematical Practice apply throughout each course
and, together with the content standards, prescribe that students experience mathematics as a coherent, useful, and logical subject that makes use of their ability to make
sense of problem situations. The critical areas, organized into five units are as follows.

Unit 1-Congruence, Proof, and Constructions: In previous grades, students were asked to draw triangles based on given measurements. They also have prior
experience with rigid motions: translations, reflections, and rotations and have used these to develop notions about what it means for two objects to be congruent. In this
unit, students establish triangle congruence criteria, based on analyses of rigid motions and formal constructions. They use triangle congruence as a familiar foundation for the
development of formal proof. Students prove theorems using a variety of formats and solve problems about triangles, quadrilaterals, and other polygons. They apply
reasoning to complete geometric constructions and explain why they work.

Unit 2- Similarity, Proof, and Trigonometry: Students apply their earlier experience with dilation and proportional reasoning to build a formal understanding of similarity.
They identify criteria for similarity of triangles, use similarity to solve problems, and apply similarity in right triangles to understand right triangle trigonometry, with particular
attention to special right triangles and the Pythagorean theorem. Students develop the Laws of Sines and Cosines in order to find missing measures of general (not
necessarily right) triangles, building on students work with quadratic equations done in the first course. They are able to distinguish whether three given measures (angles or
sides) define 0, 1, 2, or infinitely many triangles.

Unit 3- Extending to Three Dimensions: Students' experience with two-dimensional and three-dimensional objects is extended to include informal explanations of
circumference, area and volume formulas. Additionally, students apply their knowledge of two-dimensional shapes to consider the shapes of cross-sections and the result of
rotating a two-dimensional object about a line.

Unit 4- Connecting Algebra and Geometry Through Coordinates: Building on their work with the Pythagorean theorem in 8th grade to find distances, students use a
rectangular coordinate system to verify geometric relationships, including properties of special triangles and quadrilaterals and slopes of parallel and perpendicular lines, which
relates back to work done in the first course. Students continue their study of quadratics by connecting the geometric and algebraic definitions of the parabola.

Unit 5-Circles With and Without Coordinates: In this unit students prove basic theorems about circles, such as a tangent line is perpendicular to a radius, inscribed angle
theorem, and theorems about chords, secants, and tangents dealing with segment lengths and angle measures. They study relationships among segments on chords,
secants, and tangents as an application of similarity. In the Cartesian coordinate system, students use the distance formula to write the equation of a circle when given the
radius and the coordinates of its center. Given an equation of a circle, they draw the graph in the coordinate plane, and apply techniques for solving quadratic equations,
which relates back to work done in the first course, to determine intersections between lines and circles or parabolas and between two circles.

GENERAL NOTES

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support,
students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL's need for communication and social skills. To
access an ELL supporting document which delineates performance definitions and descriptors, please click on the following link:
cpalms.org/uploads/docs/standards/eld/MA.pdf

Additional Instructional Resources:
A.V.E. for Success Collection is provided by the Florida Association of School Administrators: fasa.net/4DCGI/cms/review.html|?Action=CMS_Document&DoclD=139. Please be
aware that these resources have not been reviewed by CPALMS and there may be a charge for the use of some of them in this collection.

Florida Standards Implementation Guide Focus Section:

The Mathematics Florida Standards Implementation Guide was created to support the teaching and learning of the Mathematics Florida Standards. The guide is
compartmentalized into three components: focus, coherence, and rigor.Focus means narrowing the scope of content in each grade or course, so students achieve higher
levels of understanding and experience math concepts more deeply. The Mathematics standards allow for the teaching and learning of mathematical concepts focused
around major clusters at each grade level, enhanced by supporting and additional clusters. The major, supporting and additional clusters are identified, in relation to each
grade or course. The cluster designations for this course are below.

Major Clusters

MAFS.912.G-CO.2 Understand congruence in terms of rigid motions.

MAFS.912.G-CO.3 Prove geometric theorems.

MAFS.912.G-SRT.1 Understand similarity in terms of similarity transformations.
MAFS.912.G-SRT.2 Prove theorems involving similarity.

MAFS.912.G-SRT.3 Define trigonometric ratios and solve problems involving right triangles.
MAFS.912.G-GPE.2 Use coordinates to prove simple geometric theorems algebraically.
MAFS.G-MG.1 Apply geometric concepts in modeling situations.

Supporting Clusters

MAFS.912.G-CO.1 Experiment with transformations in the plane.
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MAFS.G-CO.4 Make geometric constructions.

Additional Clusters

MAFS.912.G-C.1 Understand and apply theorems about circles.

MAFS.912.G-C.2 Find arc lengths and areas of sectors of circles.

MAFS.912.G-GPE.1 Translate between the geometric description and the equation of a conic section.
MAFS.912.G-GMD.1 Explain volume formulas and use them to solve problems.

MAFS.912.G-GMD.2 Visualize relationships between two-dimensional and three-dimensional objects.

Note: Clusters should not be sorted from major to supporting and then taught in that order. To do so would strip the coherence of the mathematical ideas and miss the
opportunity to enhance the major work of the grade with the supporting and additional clusters.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Geometry >
Abbreviated Title: GEO
Number of Credits: One (1) credit Course Length: Year (Y)

Course Attributes:

e Class Size Core Required

Course Number: 1206310

Course Type: Core Academic Course Course Level: 2
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Geometry

Educator Certifications

Mathematics (Grades 6-12)
Middle Grades Mathematics (Middle Grades 5-9)
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Geometry for Credit Recovery (#1206315) zos- 2022 eurensy

Course Standards

MAFS.912.G-C.1.1:

MAFS.912.G-C.1.2:

MAFS.912.G-C.1.3:

MAFS.912.G-C.2.5:

MAFS.912.G-CO.1.1:

MAFS.912.G-C0O.1.2:

MAFS.912.G-C0O.1.3:
MAFS.912.G-C0O.1.4:

MAFS.912.G-C0O.1.5:

MAFS.912.G-C0O.2.6:

MAFS.912.G-C0.2.7:

MAFS.912.G-C0.2.8:

MAFS.912.G-C0.3.9:

MAFS.912.G-GPE.1.1:

MAFS.912.G-GPE.2.4:

MAFS.912.G-GPE.2.5:

MAFS.912.G-C0.3.10:

MAFS.912.G-CO.3.11:

MAFS.912.G-C0.4.12:

MAFS.912.G-C0.4.13:

MAFS.912.G-GMD.1.1:

MAFS.912.G-GMD.1.3:

MAFS.912.G-GMD.2.4:

Prove that all circles are similar.

Identify and describe relationships among inscribed angles, radii, and chords. Include the relationship between central, inscribed, and circumscribed
angles; inscribed angles on a diameter are right angles; the radius of a circle is perpendicular to the tangent where the radius intersects the circle.
Construct the inscribed and circumscribed circles of a triangle, and prove properties of angles for a quadrilateral inscribed in a circle.

Derive using similarity the fact that the length of the arc intercepted by an angle is proportional to the radius, and define the radian measure of the
angle as the constant of proportionality; derive the formula for the area of a sector.

Know precise definitions of angle, circle, perpendicular line, parallel line, and line segment, based on the undefined notions of point, line, distance along
a line, and distance around a circular arc.

Represent transformations in the plane using, e.g., transparencies and geometry software; describe transformations as functions that take points in
the plane as inputs and give other points as outputs. Compare transformations that preserve distance and angle to those that do not (e.g., translation
versus horizontal stretch).

Given a rectangle, parallelogram, trapezoid, or regular polygon, describe the rotations and reflections that carry it onto itself.

Develop definitions of rotations, reflections, and translations in terms of angles, circles, perpendicular lines, parallel lines, and line segments.

Given a geometric figure and a rotation, reflection, or translation, draw the transformed figure using, e.g., graph paper, tracing paper, or geometry
software. Specify a sequence of transformations that will carry a given figure onto another.

Use geometric descriptions of rigid motions to transform figures and to predict the effect of a given rigid motion on a given figure; given two figures,
use the definition of congruence in terms of rigid motions to decide if they are congruent.

Use the definition of congruence in terms of rigid motions to show that two triangles are congruent if and only if corresponding pairs of sides and
corresponding pairs of angles are congruent.

Explain how the criteria for triangle congruence (ASA, SAS, SSS, and Hypotenuse-Leg) follow from the definition of congruence in terms of rigid
motions.

Prove theorems about lines and angles; use theorems about lines and angles to solve problems. Theorems include: vertical angles are congruent;
when a transversal crosses parallel lines, alternate interior angles are congruent and corresponding angles are congruent; points on a perpendicular
bisector of a line segment are exactly those equidistant from the segment’s endpoints.

Prove theorems about triangles; use theorems about triangles to solve problems. Theorems include: measures of interior angles of a triangle sum to
180°; triangle inequality theorem,; base angles of isosceles triangles are congruent; the segment joining midpoints of two sides of a triangle is parallel to|
the third side and half the length; the medians of a triangle meet at a point.

Prove theorems about parallelograms; use theorems about parallelograms to solve problems. Theorems include: opposite sides are congruent, opposite
angles are congruent, the diagonals of a parallelogram bisect each other, and conversely, rectangles are parallelograms with congruent diagonals.

Make formal geometric constructions with a variety of tools and methods (compass and straightedge, string, reflective devices, paper folding, dynamic
geometric software, etc.). Copying a segment; copying an angle; bisecting a segment; bisecting an angle; constructing perpendicular lines, including
the perpendicular bisector of a line segment; and constructing a line parallel to a given line through a point not on the line.

Clarifications:
Geometry - Fluency Recommendations

Fluency with the use of construction tools, physical and computational, helps students draft a model of a geometric phenomenon and can lead to
conjectures and proofs.

Construct an equilateral triangle, a square, and a regular hexagon inscribed in a circle.

Give an informal argument for the formulas for the circumference of a circle, area of a circle, volume of a cylinder, pyramid, and cone. Use dissection
arguments, Cavalieri’s principle, and informal limit arguments.

Use volume formulas for cylinders, pyramids, cones, and spheres to solve problems. %

Identify the shapes of two-dimensional cross-sections of three-dimensional objects, and identify three-dimensional objects generated by rotations of
two-dimensional objects.

Derive the equation of a circle of given center and radius using the Pythagorean Theorem; complete the square to find the center and radius of a
circle given by an equation.

Use coordinates to prove simple geometric theorems algebraically. For example, prove or disprove that a figure defined by four given points in the
coordinate plane is a rectangle; prove or disprove that the point (1, v/3) lies on the circle centered at the origin and containing the point (0, 2).

Clarifications:
Geometry - Fluency Recommendations

Fluency with the use of coordinates to establish geometric results, calculate length and angle, and use geometric representations as a modeling
tool are some of the most valuable tools in mathematics and related fields.

Prove the slope criteria for parallel and perpendicular lines and use them to solve geometric problems (e.g., find the equation of a line parallel or
perpendicular to a given line that passes through a given point).

Clarifications:
Geometry - Fluency Recommendations

Fluency with the use of coordinates to establish geometric results, calculate length and angle, and use geometric representations as a modeling
tool are some of the most valuable tools in mathematics and related fields.
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MAFS.912.G-MG.1.1:
MAFS.912.G-MG.1.2:

MAFS.912.G-MG.1.3:

MAFS.K12.MP.1.1:

MAFS.K12.MP.2.1:

MAFS.K12.MP.3.1:

MAFS.K12.MP.4.1:

MAFS.912.G-GPE.2.6:

Find the point on a directed line segment between two given points that partitions the segment in a given ratio.
Use coordinates to compute perimeters of polygons and areas of triangles and rectangles, e.g., using the distance formula. %

MAFS.912.G-GPE.2.7:

Clarifications:
Geometry - Fluency Recommendations

Fluency with the use of coordinates to establish geometric results, calculate length and angle, and use geometric representations as a modeling
tool are some of the most valuable tools in mathematics and related fields.

MAFS.912.G-SRT.1.1:

MAFS.912.G-SRT.1.2:

MAFS.912.G-SRT.1.3:

MAFS.912.G-SRT.2.4:

MAFS.912.G-SRT.2.5:

MAFS.912.G-SRT.3.6:

MAFS.912.G-SRT.3.7:
MAFS.912.G-SRT.3.8:

Use geometric shapes, their measures, and their properties to describe objects (e.g., modeling a tree trunk or a human torso as a cylinder). %
Apply concepts of density based on area and volume in modeling situations (e.g., persons per square mile, BTUs per cubic foot). %
Apply geometric methods to solve design problems (e.g., designing an object or structure to satisfy physical constraints or minimize cost; working with
typographic grid systems based on ratios). %
Verify experimentally the properties of dilations given by a center and a scale factor:
a. A dilation takes a line not passing through the center of the dilation to a parallel line, and leaves a line passing through the center unchanged.
b. The dilation of a line segment is longer or shorter in the ratio given by the scale factor.

Given two figures, use the definition of similarity in terms of similarity transformations to decide if they are similar; explain using similarity transformations
the meaning of similarity for triangles as the equality of all corresponding pairs of angles and the proportionality of all corresponding pairs of sides.

Use the properties of similarity transformations to establish the AA criterion for two triangles to be similar.

Prove theorems about triangles. Theorems include: a line parallel to one side of a triangle divides the other two proportionally, and conversely; the
Pythagorean Theorem proved using triangle similarity.

Use congruence and similarity criteria for triangles to solve problems and to prove relationships in geometric figures.

Clarifications:
Geometry - Fluency Recommendations

Fluency with the triangle congruence and similarity criteria will help students throughout their investigations of triangles, quadrilaterals, circles,
parallelism, and trigonometric ratios. These criteria are necessary tools in many geometric modeling tasks.

Understand that by similarity, side ratios in right triangles are properties of the angles in the triangle, leading to definitions of trigonometric ratios for
acute angles.

Explain and use the relationship between the sine and cosine of complementary angles.

Use trigonometric ratios and the Pythagorean Theorem to solve right triangles in applied problems. %

Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending
on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different
method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex problems
and identify correspondences between different approaches.

Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to
bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and
manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative
reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to
the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized
or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read
the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or
use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

Use appropriate tools strategically.
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MAFS.K12.MP.5.1:

MAFS.K12.MP.6.1:

MAFS.K12.MP.7.1:

MAFS.K12.MP.8.1:

LAFS.910.RST.1.3:

LAFS.910.RST.2.4:

LAFS.910.RST.3.7:

LAFS.910.SL.1.1:

LAFS.910.SL.1.2:

LAFS.910.SL.1.3:

LAFS.910.SL.2.4:

LAFS.910.WHST.1.1:

LAFS.910.WHST.2.4:
LAFS.910.WHST.3.9:

ELD.K12.ELL.MA.1:
ELD.K12.ELL.SI.1:

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools
might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.

Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x
+1), (x=1)(x2 +x + 1), and (x — 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to
solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.

Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to
special cases or exceptions defined in the text.
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical
context relevant to grades 9-10 texts and topics.
Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed
visually or mathematically (e.g., in an equation) into words.
Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grades 9-10
topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.
a. Come to discussions prepared, having read and researched material under study; explicitly draw on that preparation by referring to evidence from
texts and other research on the topic or issue to stimulate a thoughtful, well-reasoned exchange of ideas.
b. Work with peers to set rules for collegial discussions and decision-making (e.g., informal consensus, taking votes on key issues, presentation of
alternate views), clear goals and deadlines, and individual roles as needed.
c. Propel conversations by posing and responding to questions that relate the current discussion to broader themes or larger ideas; actively
incorporate others into the discussion; and clarify, verify, or challenge ideas and conclusions.
d. Respond thoughtfully to diverse perspectives, summarize points of agreement and disagreement, and, when warranted, qualify or justify their
own views and understanding and make new connections in light of the evidence and reasoning presented.

Integrate multiple sources of information presented in diverse media or formats (e.g., visually, quantitatively, orally) evaluating the credibility and
accuracy of each source.
Evaluate a speaker’s point of view, reasoning, and use of evidence and rhetoric, identifying any fallacious reasoning or exaggerated or distorted
evidence.
Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can follow the line of reasoning and the
organization, development, substance, and style are appropriate to purpose, audience, and task.
Write arguments focused on discipline-specific content.
a. Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and create an organization that establishes clear relationships
among the claim(s), counterclaims, reasons, and evidence.
b. Develop claim(s) and counterclaims fairly, supplying data and evidence for each while pointing out the strengths and limitations of both claim(s)
and counterclaims in a discipline-appropriate form and in a manner that anticipates the audience’s knowledge level and concerns.
c. Use words, phrases, and clauses to link the major sections of the text, create cohesion, and clarify the relationships between claim(s) and
reasons, between reasons and evidence, and between claim(s) and counterclaims.
d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing.
e. Provide a concluding statement or section that follows from or supports the argument presented.

Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
Draw evidence from informational texts to support analysis, reflection, and research.
English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.

English language learners communicate for social and instructional purposes within the school setting.
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General Course Information and Notes

VERSION DESCRIPTION

Special notes: Credit Recovery courses are credit bearing courses with specific content requirements defined by Next Generation Sunshine State Standards and/or Florida
Standards. Students enrolled in a Credit Recovery course must have previously attempted the corresponding course (and/or End-of-Course assessment) since the course
requirements for the Credit Recovery course are exactly the same as the previously attempted corresponding course. For example, Geometry (1206310) and Geometry for
Credit Recovery (1206315) have identical content requirements. It is important to note that Credit Recovery courses are not bound by Section 1003.436(1)(a), Florida
Statutes, requiring a minimum of 135 hours of bona fide instruction (120 hours in a school/district implementing block scheduling) in a designed course of study that contains
student performance standards, since the students have previously attempted successful completion of the corresponding course. Additionally, Credit Recovery courses should
ONLY be used for credit recovery, grade forgiveness, or remediation for students needing to prepare for an End-of-Course assessment retake.

GENERAL NOTES

The fundamental purpose of the course in Geometry is to formalize and extend students’ geometric experiences from the middle grades. Students explore more complex
geometric situations and deepen their explanations of geometric relationships, moving towards formal mathematical arguments. Important differences exist between this
Geometry course and the historical approach taken in Geometry classes. For example, transformations are emphasized early in this course. Close attention should be paid to the
introductory content for the Geometry conceptual category found in the high school CCSS. The Standards for Mathematical Practice apply throughout each course and,
together with the content standards, prescribe that students experience mathematics as a coherent, useful, and logical subject that makes use of their ability to make sense
of problem situations. The critical areas, organized into five units are as follows.

Unit 1- Congruence, Proof, and Constructions: In previous grades, students were asked to draw triangles based on given measurements. They also have prior
experience with rigid motions: translations, reflections, and rotations and have used these to develop notions about what it means for two objects to be congruent. In this
unit, students establish triangle congruence criteria, based on analyses of rigid motions and formal constructions. They use triangle congruence as a familiar foundation for the
development of formal proof. Students prove theorems—using a variety of formats—and solve problems about triangles, quadrilaterals, and other polygons. They apply
reasoning to complete geometric constructions and explain why they work.

Unit 2- Similarity, Proof, and Trigonometry: Students apply their earlier experience with dilations and proportional reasoning to build a formal understanding of similarity.
They identify criteria for similarity of triangles, use similarity to solve problems, and apply similarity in right triangles to understand right triangle trigonometry, with particular
attention to special right triangles and the Pythagorean theorem. Students develop the Laws of Sines and Cosines in order to find missing measures of general (not
necessarily right) triangles, building on students’ work with quadratic equations done in the first course. They are able to distinguish whether three given measures (angles or
sides) define 0, 1, 2, or infinitely many triangles.

Unit 3- Extending to Three Dimensions: Students’ experience with two-dimensional and three-dimensional objects is extended to include informal explanations of
circumference, area and volume formulas. Additionally, students apply their knowledge of two-dimensional shapes to consider the shapes of cross-sections and the result of
rotating a two-dimensional object about a line.

Unit 4- Connecting Algebra and Geometry Through Coordinates: Building on their work with the Pythagorean theorem in 8th grade to find distances, students use a
rectangular coordinate system to verify geometric relationships, including properties of special triangles and quadrilaterals and slopes of parallel and perpendicular lines, which
relates back to work done in the first course. Students continue their study of quadratics by connecting the geometric and algebraic definitions of the parabola.

Unit 5- Circles With and Without Coordinates: In this unit students prove basic theorems about circles, such as a tangent line is perpendicular to a radius, inscribed angle
theorem, and theorems about chords, secants, and tangents dealing with segment lengths and angle measures. They study relationships among segments on chords, secants,
and tangents as an application of similarity. In the Cartesian coordinate system, students use the distance formula to write the equation of a circle when given the radius and
the coordinates of its center. Given an equation of a circle, they draw the graph in the coordinate plane, and apply techniques for solving quadratic equations, which relates
back to work done in the first course, to determine intersections between lines and circles or parabolas and between two circles.

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support,
students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL’s need for communication and social skills. To
access an ELL supporting document which delineates performance definitions and descriptors, please click on the following link:
cpalms.org/uploads/docs/standards/eld/MA.pdf

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Geometry >

Abbreviated Title: GEO CR

Number of Credits: One (1) credit Course Length: Credit Recovery (R)

Course Number: 1206315

Course Type: Elective Course Course Level: 2
Course Status: Course Approved

Grade Level(s): 9,10,11,12

page 1603 of 4183



Educator Certifications

Mathematics (Grades 6-12)
Middle Grades Mathematics (Middle Grades 5-9)
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Geometry Honors (#1206320) 2us- z0z curen

Course Standards

MAFS.912.G-C.1.1:

MAFS.912.G-C.1.2:

MAFS.912.G-C.1.3:
MAFS.912.G-C.1.4:

MAFS.912.G-C.2.5:

MAFS.912.G-CO.1.1:

MAFS.912.G-C0O.1.2:

MAFS.912.G-C0O.1.3:
MAFS.912.G-C0O.1.4:

MAFS.912.G-C0O.1.5:

MAFS.912.G-C0O.2.6:

MAFS.912.G-C0.2.7:

MAFS.912.G-C0.2.8:

MAFS.912.G-C0.3.9:

MAFS.912.G-GPE.1.1:

MAFS.912.G-GPE.1.2:
MAFS.912.G-GPE.1.3:

MAFS.912.G-GPE.2.4:

MAFS.912.G-C0.3.10:

MAFS.912.G-CO.3.11:

MAFS.912.G-C0.4.12:

MAFS.912.G-C0.4.13:

MAFS.912.G-GMD.1.1:

MAFS.912.G-GMD.1.2:
MAFS.912.G-GMD.1.3:

MAFS.912.G-GMD.2.4:

Prove that all circles are similar.

Identify and describe relationships among inscribed angles, radii, and chords. Include the relationship between central, inscribed, and circumscribed
angles; inscribed angles on a diameter are right angles; the radius of a circle is perpendicular to the tangent where the radius intersects the circle.
Construct the inscribed and circumscribed circles of a triangle, and prove properties of angles for a quadrilateral inscribed in a circle.

Construct a tangent line from a point outside a given circle to the circle.

Derive using similarity the fact that the length of the arc intercepted by an angle is proportional to the radius, and define the radian measure of the
angle as the constant of proportionality; derive the formula for the area of a sector.

Know precise definitions of angle, circle, perpendicular line, parallel line, and line segment, based on the undefined notions of point, line, distance along
a line, and distance around a circular arc.

Represent transformations in the plane using, e.g., transparencies and geometry software; describe transformations as functions that take points in
the plane as inputs and give other points as outputs. Compare transformations that preserve distance and angle to those that do not (e.g., translation
versus horizontal stretch).

Given a rectangle, parallelogram, trapezoid, or regular polygon, describe the rotations and reflections that carry it onto itself.

Develop definitions of rotations, reflections, and translations in terms of angles, circles, perpendicular lines, parallel lines, and line segments.

Given a geometric figure and a rotation, reflection, or translation, draw the transformed figure using, e.g., graph paper, tracing paper, or geometry
software. Specify a sequence of transformations that will carry a given figure onto another.

Use geometric descriptions of rigid motions to transform figures and to predict the effect of a given rigid motion on a given figure; given two figures,
use the definition of congruence in terms of rigid motions to decide if they are congruent.

Use the definition of congruence in terms of rigid motions to show that two triangles are congruent if and only if corresponding pairs of sides and
corresponding pairs of angles are congruent.

Explain how the criteria for triangle congruence (ASA, SAS, SSS, and Hypotenuse-Leg) follow from the definition of congruence in terms of rigid
motions.

Prove theorems about lines and angles; use theorems about lines and angles to solve problems. Theorems include: vertical angles are congruent;
when a transversal crosses parallel lines, alternate interior angles are congruent and corresponding angles are congruent; points on a perpendicular
bisector of a line segment are exactly those equidistant from the segment’s endpoints.

Prove theorems about triangles; use theorems about triangles to solve problems. Theorems include: measures of interior angles of a triangle sum to
180°; triangle inequality theorem, base angles of isosceles triangles are congruent; the segment joining midpoints of two sides of a triangle is parallel toj
the third side and half the length; the medians of a triangle meet at a point.

Prove theorems about parallelograms; use theorems about parallelograms to solve problems. Theorems include: opposite sides are congruent, opposite
angles are congruent, the diagonals of a parallelogram bisect each other, and conversely, rectangles are parallelograms with congruent diagonals.

Make formal geometric constructions with a variety of tools and methods (compass and straightedge, string, reflective devices, paper folding, dynamic
geometric software, etc.). Copying a segment; copying an angle; bisecting a segment; bisecting an angle; constructing perpendicular lines, including
the perpendicular bisector of a line segment; and constructing a line parallel to a given line through a point not on the line.

Clarifications:
Geometry - Fluency Recommendations

Fluency with the use of construction tools, physical and computational, helps students draft a model of a geometric phenomenon and can lead to
conjectures and proofs.

Construct an equilateral triangle, a square, and a regular hexagon inscribed in a circle.

Give an informal argument for the formulas for the circumference of a circle, area of a circle, volume of a cylinder, pyramid, and cone. Use dissection
arguments, Cavalieri’s principle, and informal limit arguments.

Give an informal argument using Cavalieri’s principle for the formulas for the volume of a sphere and other solid figures.

Use volume formulas for cylinders, pyramids, cones, and spheres to solve problems. %

Identify the shapes of two-dimensional cross-sections of three-dimensional objects, and identify three-dimensional objects generated by rotations of
two-dimensional objects.

Derive the equation of a circle of given center and radius using the Pythagorean Theorem; complete the square to find the center and radius of a
circle given by an equation.

Derive the equation of a parabola given a focus and directrix.

Derive the equations of ellipses and hyperbolas given the foci and directrices.

Use coordinates to prove simple geometric theorems algebraically. For example, prove or disprove that a figure defined by four given points in the
coordinate plane is a rectangle; prove or disprove that the point (1, v/3) lies on the circle centered at the origin and containing the point (0, 2).

Clarifications:
Geometry - Fluency Recommendations

Fluency with the use of coordinates to establish geometric results, calculate length and angle, and use geometric representations as a modeling
tool are some of the most valuable tools in mathematics and related fields.

Prove the slope criteria for parallel and perpendicular lines and use them to solve geometric problems (e.g., find the equation of a line parallel or
perpendicular to a given line that passes through a given point).
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MAFS.912.G-GPE.2.5:

MAFS.912.G-GPE.2.6:

MAFS.912.G-GPE.2.7:

MAFS.912.G-MG.1.1:
MAFS.912.G-MG.1.2:

MAFS.912.G-MG.1.3:

MAFS.912.G-SRT.1.1:

MAFS.912.G-SRT.1.2:

MAFS.912.G-SRT.1.3:

MAFS.912.G-SRT.2.4:

MAFS.912.G-SRT.2.5:

MAFS.912.G-SRT.3.6:

MAFS.912.G-SRT.3.7:
MAFS.912.G-SRT.3.8:

MAFS.K12.MP.1.1:

MAFS.K12.MP.2.1:

MAFS.K12.MP.3.1:

Clarifications:
Geometry - Fluency Recommendations

Fluency with the use of coordinates to establish geometric results, calculate length and angle, and use geometric representations as a modeling
tool are some of the most valuable tools in mathematics and related fields.

Find the point on a directed line segment between two given points that partitions the segment in a given ratio.
Use coordinates to compute perimeters of polygons and areas of triangles and rectangles, e.g., using the distance formula. %

Clarifications:
Geometry - Fluency Recommendations

Fluency with the use of coordinates to establish geometric results, calculate length and angle, and use geometric representations as a modeling
tool are some of the most valuable tools in mathematics and related fields.

MAFS.912.G-SRT.4.10:

MAFS.912.G-SRT.4.11:

Use geometric shapes, their measures, and their properties to describe objects (e.g., modeling a tree trunk or a human torso as a cylinder). %
Apply concepts of density based on area and volume in modeling situations (e.g., persons per square mile, BTUs per cubic foot). %
Apply geometric methods to solve design problems (e.g., designing an object or structure to satisfy physical constraints or minimize cost; working with
typographic grid systems based on ratios). %
Verify experimentally the properties of dilations given by a center and a scale factor:
a. A dilation takes a line not passing through the center of the dilation to a parallel line, and leaves a line passing through the center unchanged.

b. The dilation of a line segment is longer or shorter in the ratio given by the scale factor.

Given two figures, use the definition of similarity in terms of similarity transformations to decide if they are similar; explain using similarity transformations
the meaning of similarity for triangles as the equality of all corresponding pairs of angles and the proportionality of all corresponding pairs of sides.

Use the properties of similarity transformations to establish the AA criterion for two triangles to be similar.

Prove theorems about triangles. Theorems include: a line parallel to one side of a triangle divides the other two proportionally, and conversely; the
Pythagorean Theorem proved using triangle similarity.

Use congruence and similarity criteria for triangles to solve problems and to prove relationships in geometric figures.

Clarifications:
Geometry - Fluency Recommendations

Fluency with the triangle congruence and similarity criteria will help students throughout their investigations of triangles, quadrilaterals, circles,
parallelism, and trigonometric ratios. These criteria are necessary tools in many geometric modeling tasks.

Understand that by similarity, side ratios in right triangles are properties of the angles in the triangle, leading to definitions of trigonometric ratios for
acute angles.

Explain and use the relationship between the sine and cosine of complementary angles.

Use trigonometric ratios and the Pythagorean Theorem to solve right triangles in applied problems. %

Prove the Laws of Sines and Cosines and use them to solve problems.

Understand and apply the Law of Sines and the Law of Cosines to find unknown measurements in right and non-right triangles (e.g., surveying
problems, resultant forces).

Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending
on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different
method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex problems
and identify correspondences between different approaches.

Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to
bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and
manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative
reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to
the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized
or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read
the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
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MAFS.K12.MP.4.1:

MAFS.K12.MP.5.1:

MAFS.K12.MP.6.1:

MAFS.K12.MP.7.1:

MAFS.K12.MP.8.1:

LAFS.910.RST.1.3:

LAFS.910.RST.2.4:

LAFS.910.RST.3.7:

LAFS.910.SL.1.1:

LAFS.910.SL.1.2:

LAFS.910.SL.1.3:

LAFS.910.SL.2.4:

LAFS.910.WHST.1.1:

reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or
use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools
might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.

Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x
+1), (x=1)(x2 + x + 1), and (x — 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to
solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.

Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to
special cases or exceptions defined in the text.
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical
context relevant to grades 9-10 texts and topics.
Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed
visually or mathematically (e.g., in an equation) into words.
Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grades 9-10
topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.
a. Come to discussions prepared, having read and researched material under study; explicitly draw on that preparation by referring to evidence from
texts and other research on the topic or issue to stimulate a thoughtful, well-reasoned exchange of ideas.
b. Work with peers to set rules for collegial discussions and decision-making (e.g., informal consensus, taking votes on key issues, presentation of
alternate views), clear goals and deadlines, and individual roles as needed.
c. Propel conversations by posing and responding to questions that relate the current discussion to broader themes or larger ideas; actively
incorporate others into the discussion; and clarify, verify, or challenge ideas and conclusions.
d. Respond thoughtfully to diverse perspectives, summarize points of agreement and disagreement, and, when warranted, qualify or justify their
own views and understanding and make new connections in light of the evidence and reasoning presented.

Integrate multiple sources of information presented in diverse media or formats (e.g., visually, quantitatively, orally) evaluating the credibility and
accuracy of each source.
Evaluate a speaker’s point of view, reasoning, and use of evidence and rhetoric, identifying any fallacious reasoning or exaggerated or distorted
evidence.
Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can follow the line of reasoning and the
organization, development, substance, and style are appropriate to purpose, audience, and task.
Write arguments focused on discipline-specific content.
a. Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and create an organization that establishes clear relationships
among the claim(s), counterclaims, reasons, and evidence.
b. Develop claim(s) and counterclaims fairly, supplying data and evidence for each while pointing out the strengths and limitations of both claim(s)
and counterclaims in a discipline-appropriate form and in a manner that anticipates the audience’s knowledge level and concerns.
c. Use words, phrases, and clauses to link the major sections of the text, create cohesion, and clarify the relationships between claim(s) and
reasons, between reasons and evidence, and between claim(s) and counterclaims.
d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing.

e. Provide a concluding statement or section that follows from or supports the argument presented.
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LAFS.910.WHST.2.4: Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.

LAFS.910.WHST.3.9: Draw evidence from informational texts to support analysis, reflection, and research.
ELD.K12.ELL.MA.1: English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.
ELD.K12.ELL.SI.1: English language learners communicate for social and instructional purposes within the school setting.

General Course Information and Notes

VERSION DESCRIPTION

The fundamental purpose of the course in Geometry is to formalize and extend students' geometric experiences from the middle grades. Students explore more complex
geometric situations and deepen their explanations of geometric relationships, moving towards formal mathematical arguments. Important differences exist between this
Geometry course and the historical approach taken in Geometry classes. For example, transformations are emphasized early in this course. Close attention should be paid to
the introductory content for the Geometry conceptual category found in the high school standards. The Standards for Mathematical Practice apply throughout each course
and, together with the content standards, prescribe that students experience mathematics as a coherent, useful, and logical subject that makes use of their ability to make
sense of problem situations. The critical areas, organized into five units are as follows.

Unit 1- Congruence, Proof, and Constructions: In previous grades, students were asked to draw triangles based on given measurements. They also have prior
experience with rigid motions: translations, reflections, and rotations and have used these to develop notions about what it means for two objects to be congruent. In this
unit, students establish triangle congruence criteria, based on analyses of rigid motions and formal constructions. They use triangle congruence as a familiar foundation for the
development of formal proof. Students prove theorems using a variety of formats and solve problems about triangles, quadrilaterals, and other polygons. They apply
reasoning to complete geometric constructions and explain why they work.

Unit 2- Similarity, Proof, and Trigonometry: Students apply their earlier experience with dilation and proportional reasoning to build a formal understanding of similarity.
They identify criteria for similarity of triangles, use similarity to solve problems, and apply similarity in right triangles to understand right triangle trigonometry, with particular
attention to special right triangles and the Pythagorean theorem. Students develop the Laws of Sines and Cosines in order to find missing measures of general (not
necessarily right) triangles, building on students work with quadratic equations done in the first course. They are able to distinguish whether three given measures (angles or
sides) define 0, 1, 2, or infinitely many triangles.

Unit 3- Extending to Three Dimensions: Students' experience with two-dimensional and three-dimensional objects is extended to include informal explanations of
circumference, area and volume formulas. Additionally, students apply their knowledge of two-dimensional shapes to consider the shapes of cross-sections and the result of
rotating a two-dimensional object about a line.

Unit 4- Connecting Algebra and Geometry Through Coordinates: Building on their work with the Pythagorean theorem in 8th grade to find distances, students use a
rectangular coordinate system to verify geometric relationships, including properties of special triangles and quadrilaterals and slopes of parallel and perpendicular lines, which
relates back to work done in the first course. Students continue their study of quadratics by connecting the geometric and algebraic definitions of the parabola.

Unit 5 Circles With and Without Coordinates: In this unit students prove basic theorems about circles, such as a tangent line is perpendicular to a radius, inscribed angle
theorem, and theorems about chords, secants, and tangents dealing with segment lengths and angle measures. They study relationships among segments on chords,
secants, and tangents as an application of similarity. In the Cartesian coordinate system, students use the distance formula to write the equation of a circle when given the
radius and the coordinates of its center. Given an equation of a circle, they draw the graph in the coordinate plane, and apply techniques for solving quadratic equations,
which relates back to work done in the first course, to determine intersections between lines and circles or parabolas and between two circles.

GENERAL NOTES

Honors and Advanced Level Course Note: Advanced courses require a greater demand on students through increased academic rigor. Academic rigor is obtained
through the application, analysis, evaluation, and creation of complex ideas that are often abstract and multi-faceted. Students are challenged to think and collaborate
critically on the content they are learning. Honors level rigor will be achieved by increasing text complexity through text selection, focus on high-level qualitative measures,
and complexity of task. Instruction will be structured to give students a deeper understanding of conceptual themes and organization within and across disciplines. Academic
rigor is more than simply assigning to students a greater quantity of work.

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support,
students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL's need for communication and social skills. To
access an ELL supporting document which delineates performance definitions and descriptors, please click on the following link:
cpalms.org/uploads/docs/standards/eld/MA.pdf

Additional Instructional Resources:
A.V.E. for Success Collection is provided by the Florida Association of School Administrators: fasa.net/4DCGI/cms/review.html|?Action=CMS_Document&DoclD=139. Please be
aware that these resources have not been reviewed by CPALMS and there may be a charge for the use of some of them in this collection.

Florida Standards Implementation Guide Focus Section:

The Mathematics Florida Standards Implementation Guide was created to support the teaching and learning of the Mathematics Florida Standards. The guide is
compartmentalized into three components: focus, coherence, and rigor.Focus means narrowing the scope of content in each grade or course, so students achieve higher
levels of understanding and experience math concepts more deeply. The Mathematics standards allow for the teaching and learning of mathematical concepts focused
around major clusters at each grade level, enhanced by supporting and additional clusters. The major, supporting and additional clusters are identified, in relation to each
grade or course. The cluster designations for this course are below.

Major Clusters
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MAFS.912.G-C0.2 Understand congruence in terms of rigid motions.

MAFS.912.G-CO.3 Prove geometric theorems.

MAFS.912.G-SRT.1 Understand similarity in terms of similarity transformations.

MAFS.912.G-SRT.2 Prove theorems involving similarity.

MAFS.912.G-SRT.3 Define trigonometric ratios and solve problems involving right triangles.
MAFS.912.G-GPE.2 Use coordinates to prove simple geometric theorems algebraically.
MAFS.G-MG.1 Apply geometric concepts in modeling situations.

Supporting Clusters

MAFS.912.G-CO.1 Experiment with transformations in the plane.

MAFS.G-CO.4 Make geometric constructions.

Additional Clusters

MAFS.912.G-C.1 Understand and apply theorems about circles.

MAFS.912.G-C.2 Find arc lengths and areas of sectors of circles.

MAFS.912.G-GPE.1 Translate between the geometric description and the equation of a conic section.
MAFS.912.G-GMD.1 Explain volume formulas and use them to solve problems.

MAFS.912.G-GMD.2 Visualize relationships between two-dimensional and three-dimensional objects.

Note: Clusters should not be sorted from major to supporting and then taught in that order. To do so would strip the coherence of the mathematical ideas and miss the
opportunity to enhance the major work of the grade with the supporting and additional clusters.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Geometry >
Abbreviated Title: GEO HON
Number of Credits: One (1) credit Course Length: Year (Y)

Course Attributes:

Course Number: 1206320

e Honors

e Class Size Core Required
Course Type: Core Academic Course Course Level: 3
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Geometry

Educator Certifications

Mathematics (Grades 6-12)
Middle Grades Mathematics (Middle Grades 5-9)
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International Baccalaureate Mid Yrs
Geometry (#1206810) 0w - ana seyond ccurensy

General Course Information and Notes

GENERAL NOTES

The curriculum description for this IB course is provided at ibo.org/en/programmes/.

GENERAL INFORMATION

Course Number: 1206810

Number of Credits: One (1) credit

Course Type: Core Academic Course
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Geometry

Educator Certifications

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Geometry >
Abbreviated Title: IB MYP GEOM
Course Length: Year (Y)
Course Attributes:

e [nternational Baccalaureate (IB)
Course Level: 3

Prog

Middle Grades Mathematics (Middle Grades 5-9)
Mathematics (Grades 6-12)

page 1610 of 4183



Liberal Arts Mathematics 1 (#1207300) 015 - s ceyona curensy

Course Standards

MAFS.912.A-APR.1.1:

MAFS.912.A-CED.1.1:

MAFS.912.A-CED.1.2:

MAFS.912.A-CED.1.3:

MAFS.912.A-CED.1.4:

MAFS.912.A-REI.1.1:

MAFS.912.A-REI.1.2:
MAFS.912.A-REI.2.3:

MAFS.912.A-REI.3.5:

MAFS.912.A-REI.3.6:

MAFS.912.A-SSE.1.1:

MAFS.912.F-IF.1.1:

MAFS.912.F-IF.1.2:

MAFS.912.F-IF.2.4:

MAFS.912.F-IF.2.5:

MAFS.912.F-IF.2.6:

MAFS.912.G-CO.1.1:

MAFS.912.G-C0.1.3:
MAFS.912.G-C0O.1.4:

MAFS.912.G-C0.4.12:

MAFS.912.G-C0.4.13:

MAFS.912.A-REI.4.10:

MAFS.912.A-REI.4.11:

MAFS.912.A-REI.4.12:

Understand that polynomials form a system analogous to the integers, namely, they are closed under the operations of addition, subtraction, and
multiplication; add, subtract, and multiply polynomials.

Clarifications:
Algebra 1 - Fluency Recommendations

Fluency in adding, subtracting, and multiplying polynomials supports students throughout their work in algebra, as well as in their symbolic work
with functions. Manipulation can be more mindful when it is fluent.

Create equations and inequalities in one variable and use them to solve problems. Include equations arising from linear and quadratic functions, and
simple rational, absolute, and exponential functions. %

Create equations in two or more variables to represent relationships between quantities; graph equations on coordinate axes with labels and scales. %
Represent constraints by equations or inequalities, and by systems of equations and/or inequalities, and interpret solutions as viable or non-viable
options in a modeling context. For example, represent inequalities describing nutritional and cost constraints on combinations of different foods. %
Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations. For example, rearrange Ohm’s law V = IR to
highlight resistance R. %

Explain each step in solving a simple equation as following from the equality of numbers asserted at the previous step, starting from the assumption
that the original equation has a solution. Construct a viable argument to justify a solution method.

Solve simple rational and radical equations in one variable, and give examples showing how extraneous solutions may arise.
Solve linear equations and inequalities in one variable, including equations with coefficients represented by letters.

Prove that, given a system of two equations in two variables, replacing one equation by the sum of that equation and a multiple of the other
produces a system with the same solutions.
Solve systems of linear equations exactly and approximately (e.g., with graphs), focusing on pairs of linear equations in two variables.

Understand that the graph of an equation in two variables is the set of all its solutions plotted in the coordinate plane, often forming a curve (which
could be a line).
Explain why the x-coordinates of the points where the graphs of the equations y = f(x) and y = g(x) intersect are the solutions of the equation f(x)
= g(x); find the solutions approximately, e.g., using technology to graph the functions, make tables of values, or find successive approximations.
Include cases where f(x) and/or g(x) are linear, polynomial, rational, absolute value, exponential, and logarithmic functions. %
Graph the solutions to a linear inequality in two variables as a half-plane (excluding the boundary in the case of a strict inequality), and graph the
solution set to a system of linear inequalities in two variables as the intersection of the corresponding half-planes.
Interpret expressions that represent a quantity in terms of its context. %

a. Interpret parts of an expression, such as terms, factors, and coefficients.

b. Interpret complicated expressions by viewing one or more of their parts as a single entity. For example, interpret p¢1+ry~ as the product of P and

a factor not depending on P.

Understand that a function from one set (called the domain) to another set (called the range) assigns to each element of the domain exactly one
element of the range. If fis a function and x is an element of its domain, then f(x) denotes the output of f corresponding to the input x. The graph
of f is the graph of the equation y = f(x).

Use function notation, evaluate functions for inputs in their domains, and interpret statements that use function notation in terms of a context.

For a function that models a relationship between two quantities, interpret key features of graphs and tables in terms of the quantities, and sketch
graphs showing key features given a verbal description of the relationship. Key features include: intercepts; intervals where the function is increasing,
decreasing, positive, or negative; relative maximums and minimums; symmetries; end behavior; and periodicity. %

Relate the domain of a function to its graph and, where applicable, to the quantitative relationship it describes. For example, if the function h(n) gives
the number of person-hours it takes to assemble engines in a factory, then the positive integers would be an appropriate domain for the function. %
Calculate and interpret the average rate of change of a function (presented symbolically or as a table) over a specified interval. Estimate the rate of
change from a graph. %

Know precise definitions of angle, circle, perpendicular line, parallel line, and line segment, based on the undefined notions of point, line, distance along
a line, and distance around a circular arc.

Given a rectangle, parallelogram, trapezoid, or regular polygon, describe the rotations and reflections that carry it onto itself.

Develop definitions of rotations, reflections, and translations in terms of angles, circles, perpendicular lines, parallel lines, and line segments.

Make formal geometric constructions with a variety of tools and methods (compass and straightedge, string, reflective devices, paper folding, dynamic
geometric software, etc.). Copying a segment; copying an angle; bisecting a segment; bisecting an angle; constructing perpendicular lines, including
the perpendicular bisector of a line segment; and constructing a line parallel to a given line through a point not on the line.

Clarifications:
Geometry - Fluency Recommendations

Fluency with the use of construction tools, physical and computational, helps students draft a model of a geometric phenomenon and can lead to
conjectures and proofs.

Construct an equilateral triangle, a square, and a regular hexagon inscribed in a circle.
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MAFS.912.G-GMD.1.3:

MAFS.912.G-GMD.2.4:

MAFS.912.G-MG.1.1:
MAFS.912.G-MG.1.2:

MAFS.912.G-MG.1.3:

MAFS.912.G-SRT.1.2:
MAFS.912.G-SRT.1.3:

MAFS.912.G-SRT.2.4:

MAFS.912.G-SRT.2.5:

MAFS.912.N-Q.1.1:

MAFS.912.N-Q.1.2:

MAFS.912.N-Q.1.3:

MAFS.912.5-1D.1.1:

MAFS.912.S-1D.1.2:

MAFS.912.5-1D.1.3:

MAFS.912.5-1D.1.4:

MAFS.K12.MP.1.1:

MAFS.K12.MP.2.1:

MAFS.K12.MP.3.1:

Use volume formulas for cylinders, pyramids, cones, and spheres to solve problems. %

Identify the shapes of two-dimensional cross-sections of three-dimensional objects, and identify three-dimensional objects generated by rotations of
two-dimensional objects.

Use geometric shapes, their measures, and their properties to describe objects (e.g., modeling a tree trunk or a human torso as a cylinder). %

Apply concepts of density based on area and volume in modeling situations (e.g., persons per square mile, BTUs per cubic foot). %

Apply geometric methods to solve design problems (e.g., designing an object or structure to satisfy physical constraints or minimize cost; working with
typographic grid systems based on ratios). %

Given two figures, use the definition of similarity in terms of similarity transformations to decide if they are similar; explain using similarity transformations
the meaning of similarity for triangles as the equality of all corresponding pairs of angles and the proportionality of all corresponding pairs of sides.

Use the properties of similarity transformations to establish the AA criterion for two triangles to be similar.

Prove theorems about triangles. Theorems include: a line parallel to one side of a triangle divides the other two proportionally, and conversely; the
Pythagorean Theorem proved using triangle similarity.

Use congruence and similarity criteria for triangles to solve problems and to prove relationships in geometric figures.

Clarifications:
Geometry - Fluency Recommendations

Fluency with the triangle congruence and similarity criteria will help students throughout their investigations of triangles, quadrilaterals, circles,
parallelism, and trigonometric ratios. These criteria are necessary tools in many geometric modeling tasks.

Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas;
choose and interpret the scale and the origin in graphs and data displays. %
Define appropriate quantities for the purpose of descriptive modeling. %

Clarifications:
Algebra 1 Content Notes:

Working with quantities and the relationships between them provides grounding for work with expressions, equations, and functions.

Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. %
Represent data with plots on the real number line (dot plots, histograms, and box plots). %

Clarifications:
In grades 6 — 8, students describe center and spread in a data distribution. Here they choose a summary statistic appropriate to the
characteristics of the data distribution, such as the shape of the distribution or the existence of extreme data points.

Use statistics appropriate to the shape of the data distribution to compare center (median, mean) and spread (interquartile range, standard deviation)
of two or more different data sets. %

Clarifications:
In grades 6 — 8, students describe center and spread in a data distribution. Here they choose a summary statistic appropriate to the
characteristics of the data distribution, such as the shape of the distribution or the existence of extreme data points.

Interpret differences in shape, center, and spread in the context of the data sets, accounting for possible effects of extreme data points (outliers). %

Clarifications:
In grades 6 — 8, students describe center and spread in a data distribution. Here they choose a summary statistic appropriate to the
characteristics of the data distribution, such as the shape of the distribution or the existence of extreme data points.

Use the mean and standard deviation of a data set to fit it to a normal distribution and to estimate population percentages. Recognize that there are
data sets for which such a procedure is not appropriate. Use calculators, spreadsheets, and tables to estimate areas under the normal curve. %
Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending
on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different
method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex problems
and identify correspondences between different approaches.

Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to
bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and
manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative
reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to
the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized
or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read
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MAFS.K12.MP.4.1:

MAFS.K12.MP.5.1:

MAFS.K12.MP.6.1:

MAFS.K12.MP.7.1:

MAFS.K12.MP.8.1:

LAFS.910.RST.1.3:

LAFS.910.RST.2.4:

LAFS.910.RST.3.7:

LAFS.910.SL.1.1:

LAFS.910.SL.1.2:

LAFS.910.SL.1.3:

LAFS.910.SL.2.4:

the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.
Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or
use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools
might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.

Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x
+1), (x=1)(x2 +x + 1), and (x — 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to
solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.

Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to
special cases or exceptions defined in the text.
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical
context relevant to grades 9-10 texts and topics.
Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed
visually or mathematically (e.g., in an equation) into words.
Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grades 9-10
topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.
a. Come to discussions prepared, having read and researched material under study; explicitly draw on that preparation by referring to evidence from
texts and other research on the topic or issue to stimulate a thoughtful, well-reasoned exchange of ideas.
b. Work with peers to set rules for collegial discussions and decision-making (e.g., informal consensus, taking votes on key issues, presentation of
alternate views), clear goals and deadlines, and individual roles as needed.
c. Propel conversations by posing and responding to questions that relate the current discussion to broader themes or larger ideas; actively
incorporate others into the discussion; and clarify, verify, or challenge ideas and conclusions.
d. Respond thoughtfully to diverse perspectives, summarize points of agreement and disagreement, and, when warranted, qualify or justify their
own views and understanding and make new connections in light of the evidence and reasoning presented.

Integrate multiple sources of information presented in diverse media or formats (e.g., visually, quantitatively, orally) evaluating the credibility and
accuracy of each source.
Evaluate a speaker’s point of view, reasoning, and use of evidence and rhetoric, identifying any fallacious reasoning or exaggerated or distorted
evidence.
Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can follow the line of reasoning and the
organization, development, substance, and style are appropriate to purpose, audience, and task.
Write arguments focused on discipline-specific content.

a. Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and create an organization that establishes clear relationships

among the claim(s), counterclaims, reasons, and evidence.
b. Develop claim(s) and counterclaims fairly, supplying data and evidence for each while pointing out the strengths and limitations of both claim(s)
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LAFS.910.WHST.1.1: and counterclaims in a discipline-appropriate form and in a manner that anticipates the audience’s knowledge level and concerns.
c. Use words, phrases, and clauses to link the major sections of the text, create cohesion, and clarify the relationships between claim(s) and
reasons, between reasons and evidence, and between claim(s) and counterclaims.
d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing.
e. Provide a concluding statement or section that follows from or supports the argument presented.

LAFS.910.WHST.2.4: Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
LAFS.910.WHST.3.9: Draw evidence from informational texts to support analysis, reflection, and research.

ELD.K12.ELL.MA.1: English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.
ELD.K12.ELL.SI.1: English language learners communicate for social and instructional purposes within the school setting.

General Course Information and Notes

GENERAL NOTES

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support,
students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL's need for communication and social skills. To
access an ELL supporting document which delineates performance definitions and descriptors, please click on the following link:
cpalms.org/uploads/docs/standards/eld/MA.pdf

Additional Instructional Resources:
A.V.E. for Success Collection is provided by the Florida Association of School Administrators: fasa.net/4DCGI/cms/review.html|?Action=CMS_Document&DoclD=139. Please be
aware that these resources have not been reviewed by CPALMS and there may be a charge for the use of some of them in this collection.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Liberal Arts Mathematics >
Abbreviated Title: LIB ARTS MATH 1

Number of Credits: One (1) credit Course Length: Year (Y)

Course Number: 1207300

Course Type: Core Academic Course Course Level: 2
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics

Educator Certifications

Mathematics (Grades 6-12)
Middle Grades Mathematics (Middle Grades 5-9)
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Liberal Arts Mathematics 2 (#1207310) 05 - ana ceyona ceurensy

Course Standards

MAFS.912.A-REI.2.4:

MAFS.912.A-REI.3.7:

MAFS.912.A-SSE.1.2:

MAFS.912.A-SSE.2.3:

MAFS.912.A-SSE.2.4:

MAFS.912.F-IF.3.7:

MAFS.912.F-IF.3.8:

MAFS.912.F-IF.3.9:

MAFS.912.F-LE.1.1:

MAFS.912.F-LE.1.2:

MAFS.912.F-LE.1.3:

MAFS.912.F-LE.1.4:

MAFS.912.F-LE.2.5:

MAFS.912.G-GPE.1.1:

MAFS.912.A-APR.2.2:

MAFS.912.A-APR.2.3:

MAFS.912.A-APR.3.4:

MAFS.912.A-APR.4.6:

Know and apply the Remainder Theorem: For a polynomial p(x) and a number a, the remainder on division by x — a is p(a), so p(a) = 0 if and only if (x
— a) is a factor of p(x).

Identify zeros of polynomials when suitable factorizations are available, and use the zeros to construct a rough graph of the function defined by the
polynomial.

Prove polynomial identities and use them to describe numerical relationships. For example, the polynomial identity (x2 + y2)2 = (x2 —y2)2 + (2xy)2 can
be used to generate Pythagorean triples.
Rewrite simple rational expressions in different forms; write a(x)/b(x) in the form q(x) + r(x)/b(x), where a(x), b(x), q(x), and r(x) are polynomials with
the degree of r(x) less than the degree of b(x), using inspection, long division, or, for the more complicated examples, a computer algebra system.
Solve quadratic equations in one variable.
a. Use the method of completing the square to transform any quadratic equation in x into an equation of the form (x — p)2 = q that has the same
solutions. Derive the quadratic formula from this form.
b. Solve quadratic equations by inspection (e.g., for x2 = 49), taking square roots, completing the square, the quadratic formula and factoring, as
appropriate to the initial form of the equation. Recognize when the quadratic formula gives complex solutions and write them as a #+ bj for real
numbers a and b.

Solve a simple system consisting of a linear equation and a quadratic equation in two variables algebraically and graphically. For example, find the points
of intersection between the line y = =3x and the circle x2 + y2 = 3.

Use the structure of an expression to identify ways to rewrite it. For example, see x*- y* as (x2)2 — (y2)2, thus recognizing it as a difference of squares
that can be factored as (x2 — y2)(x2 + y?2).

Choose and produce an equivalent form of an expression to reveal and explain properties of the quantity represented by the expression.

a. Factor a quadratic expression to reveal the zeros of the function it defines.
b. Complete the square in a quadratic expression to reveal the maximum or minimum value of the function it defines.
c. Use the properties of exponents to transform expressions for exponential functions. For example the expression 115 can be rewritten as

(1.15¥2y2: & 1 g2 to reveal the approximate equivalent monthly interest rate if the annual rate is 15%.

Derive the formula for the sum of a finite geometric series (when the common ratio is not 1), and use the formula to solve problems. For example,
calculate mortgage payments. %

Graph functions expressed symbolically and show key features of the graph, by hand in simple cases and using technology for more complicated cases.
*

. Graph linear and quadratic functions and show intercepts, maxima, and minima.

. Graph square root, cube root, and piecewise-defined functions, including step functions and absolute value functions.

. Graph polynomial functions, identifying zeros when suitable factorizations are available, and showing end behavior.

. Graph rational functions, identifying zeros and asymptotes when suitable factorizations are available, and showing end behavior.

® O o T o

. Graph exponential and logarithmic functions, showing intercepts and end behavior, and trigonometric functions, showing period, midline, and
amplitude, and using phase shift.

Write a function defined by an expression in different but equivalent forms to reveal and explain different properties of the function.
a. Use the process of factoring and completing the square in a quadratic function to show zeros, extreme values, and symmetry of the graph, and
interpret these in terms of a context.
b. Use the properties of exponents to interpret expressions for exponential functions. For example, identify percent rate of change in functions such
asy = (102 Y = (0.97) Y = clop= Y = (1 2we, and classify them as representing exponential growth or decay.

Compare properties of two functions each represented in a different way (algebraically, graphically, numerically in tables, or by verbal descriptions). For
example, given a graph of one quadratic function and an algebraic expression for another, say which has the larger maximum.

Distinguish between situations that can be modeled with linear functions and with exponential functions. %
a. Prove that linear functions grow by equal differences over equal intervals, and that exponential functions grow by equal factors over equal
intervals.
b. Recognize situations in which one quantity changes at a constant rate per unit interval relative to another.
¢. Recognize situations in which a quantity grows or decays by a constant percent rate per unit interval relative to another.

Construct linear and exponential functions, including arithmetic and geometric sequences, given a graph, a description of a relationship, or two input-
output pairs (include reading these from a table). %

Observe using graphs and tables that a quantity increasing exponentially eventually exceeds a quantity increasing linearly, quadratically, or (more
generally) as a polynomial function. %

For exponential models, express as a logarithm the solution to 4= = d where a, ¢, and d are numbers and the base b is 2, 10, or e; evaluate the
logarithm using technology. %
Interpret the parameters in a linear or exponential function in terms of a context. %

Derive the equation of a circle of given center and radius using the Pythagorean Theorem; complete the square to find the center and radius of a
circle given by an equation.
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MAFS.912.G-GPE.1.2:

MAFS.912.G-GPE.2.4:

MAFS.912.G-GPE.2.5:

MAFS.912.N-CN.1.1:
MAFS.912.N-CN.1.2:
MAFS.912.N-CN.3.7:

MAFS.912.N-RN.1.1:

MAFS.912.N-RN.1.2:

MAFS.912.N-RN.2.3:

MAFS.912.S-CP.1.4:

MAFS.912.5-CP.1.5:

MAFS.912.5-1C.1.1:

MAFS.912.S-1C.1.2:

MAFS.912.5-1C.2.3:

MAFS.912.S-1C.2.4:

MAFS.912.S-1C.2.5:
MAFS.912.5-1C.2.6:

MAFS.K12.MP.1.1:

MAFS.K12.MP.2.1:

MAFS.K12.MP.3.1:

Derive the equation of a parabola given a focus and directrix.
Use coordinates to prove simple geometric theorems algebraically. For example, prove or disprove that a figure defined by four given points in the
coordinate plane is a rectangle; prove or disprove that the point (1, v/3) lies on the circle centered at the origin and containing the point (0, 2).

Clarifications:
Geometry - Fluency Recommendations

Fluency with the use of coordinates to establish geometric results, calculate length and angle, and use geometric representations as a modeling
tool are some of the most valuable tools in mathematics and related fields.

Prove the slope criteria for parallel and perpendicular lines and use them to solve geometric problems (e.g., find the equation of a line parallel or
perpendicular to a given line that passes through a given point).

Clarifications:
Geometry - Fluency Recommendations

Fluency with the use of coordinates to establish geometric results, calculate length and angle, and use geometric representations as a modeling
tool are some of the most valuable tools in mathematics and related fields.

Know there is a complex number i such that i2 = —1, and every complex number has the form a + bi with a and b real.

Use the relation i2 = —1 and the commutative, associative, and distributive properties to add, subtract, and multiply complex numbers.

Solve quadratic equations with real coefficients that have complex solutions.

Explain how the definition of the meaning of rational exponents follows from extending the properties of integer exponents to those values, allowing
for a notation for radicals in terms of rational exponents. For example, we define gi= to be the cube root of 5 because we want ¢gvsyr = gaams to

hold, so ¢grryr must equal 5.

Rewrite expressions involving radicals and rational exponents using the properties of exponents.

Explain why the sum or product of two rational numbers is rational; that the sum of a rational number and an irrational number is irrational; and that
the product of a nonzero rational number and an irrational number is irrational.

Construct and interpret two-way frequency tables of data when two categories are associated with each object being classified. Use the two-way
table as a sample space to decide if events are independent and to approximate conditional probabilities. For example, collect data from a random
sample of students in your school on their favorite subject among math, science, and English. Estimate the probability that a randomly selected
student from your school will favor science given that the student is in tenth grade. Do the same for other subjects and compare the results. %
Recognize and explain the concepts of conditional probability and independence in everyday language and everyday situations. For example, compare
the chance of having lung cancer if you are a smoker with the chance of being a smoker if you have lung cancer. %

Understand statistics as a process for making inferences about population parameters based on a random sample from that population. %

Decide if a specified model is consistent with results from a given data-generating process, e.g., using simulation. For example, a model says a spinning
coin falls heads up with probability 0.5. Would a result of 5 tails in a row cause you to question the model »*

Recognize the purposes of and differences among sample surveys, experiments, and observational studies; explain how randomization relates to each.
*

Use data from a sample survey to estimate a population mean or proportion; develop a margin of error through the use of simulation models for
random sampling. %

Use data from a randomized experiment to compare two treatments; use simulations to decide if differences between parameters are significant. %
Evaluate reports based on data. %

Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending
on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different
method, and they continually ask themselves, “"Does this make sense?” They can understand the approaches of others to solving complex problems
and identify correspondences between different approaches.

Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to
bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and
manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative
reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to
the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized
or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read
the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

Model with mathematics.
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Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or

MAFS.K12.MP.4.1: use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools
MAFS.K12.MP.5.1: might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.
Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

MAFS.K12.MP.6.1:

Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

MAFS.K12.MP.7.1:

Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x
+1), (x-1)(x2 + x+ 1), and (x — 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to
solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.

MAFS.K12.MP.8.1:

UAFSI910/RST.1.3: Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to
special cases or exceptions defined in the text.

LAFS.910.RST 2.4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical

context relevant to grades 9-10 texts and topics.

Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed

visually or mathematically (e.g., in an equation) into words.

Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grades 9-10

topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.

a. Come to discussions prepared, having read and researched material under study; explicitly draw on that preparation by referring to evidence from

LAFS.910.RST.3.7:

texts and other research on the topic or issue to stimulate a thoughtful, well-reasoned exchange of ideas.
b. Work with peers to set rules for collegial discussions and decision-making (e.g., informal consensus, taking votes on key issues, presentation of
LAFS.910.SL.1.1: alternate views), clear goals and deadlines, and individual roles as needed.
c. Propel conversations by posing and responding to questions that relate the current discussion to broader themes or larger ideas; actively
incorporate others into the discussion; and clarify, verify, or challenge ideas and conclusions.
d. Respond thoughtfully to diverse perspectives, summarize points of agreement and disagreement, and, when warranted, qualify or justify their
own views and understanding and make new connections in light of the evidence and reasoning presented.

Integrate multiple sources of information presented in diverse media or formats (e.g., visually, quantitatively, orally) evaluating the credibility and
accuracy of each source.

Evaluate a speaker’s point of view, reasoning, and use of evidence and rhetoric, identifying any fallacious reasoning or exaggerated or distorted
evidence.

LAFS.910.SL.1.2:

LAFS.910.SL.1.3:

LS S6,SL A A Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can follow the line of reasoning and the
organization, development, substance, and style are appropriate to purpose, audience, and task.
Write arguments focused on discipline-specific content.
a. Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and create an organization that establishes clear relationships
among the claim(s), counterclaims, reasons, and evidence.
b. Develop claim(s) and counterclaims fairly, supplying data and evidence for each while pointing out the strengths and limitations of both claim(s)
LAFS.910. WHST.1.1: and counterclaims in a discipline-appropriate form and in a manner that anticipates the audience’s knowledge level and concerns.
c. Use words, phrases, and clauses to link the major sections of the text, create cohesion, and clarify the relationships between claim(s) and
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reasons, between reasons and evidence, and between claim(s) and counterclaims.
d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing.
e. Provide a concluding statement or section that follows from or supports the argument presented.

LAFS.910.WHST.2.4: Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
LAFS.910.WHST.3.9: Draw evidence from informational texts to support analysis, reflection, and research.

ELD.K12.ELL.MA.1: English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.
ELD.K12.ELL.SI.1: English language learners communicate for social and instructional purposes within the school setting.

General Course Information and Notes

GENERAL NOTES

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support,
students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL's need for communication and social skills. To
access an ELL supporting document which delineates performance definitions and descriptors, please click on the following link:
cpalms.org/uploads/docs/standards/eld/MA.pdf

Additional Instructional Resources:
A.V.E. for Success Collection is provided by the Florida Association of School Administrators: fasa.net/4DCGI/cms/review.html|?Action=CMS_Document&DoclD=139. Please be
aware that these resources have not been reviewed by CPALMS and there may be a charge for the use of some of them in this collection.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Liberal Arts Mathematics >
Abbreviated Title: LIB ARTS MATH 2

Number of Credits: One (1) credit Course Length: Year (Y)

Course Number: 1207310

Course Type: Core Academic Course Course Level: 2
Course Status: Course Approved
Grade Level(s): 9,10,11,12,30,31

Graduation Requirement: Mathematics

Educator Certifications

IMathematics (Grades 6-12) I
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Mathematics for College Liberal Arts (#1207350) 2o - s seyons

(current)

Course Standards

Solve and graph mathematical and real-world problems that are modeled with linear functions. Interpret key features and determine constraints in
terms of the context.

Clarifications:

Clarification 1: Key features are limited to domain, range, intercepts and rate of change.

Clarification 2: Instruction includes the use of standard form, slope-intercept form and point-slope form.

MA.912.AR.2.5: . - . . ) - ) L ) .
Clarification 3: Instruction includes representing the domain, range and constraints with inequality notation, interval notation or set-builder
notation.

Clarification 4: Within the Algebra 1 course, notations for domain, range and constraints are limited to inequality and set-builder.
Clarification 5: Within the Mathematics for Data and Financial Literacy course, problem types focus on money and business.
Given a mathematical or real-world context, classify an exponential function as representing growth or decay.

Clarifications:

Clarification 1:

MA.912.AR.5.3: o . . - — . .
Within the Algebra 1 course, exponential functions are limited to the forms f{x) =ab*, where b is a whole number greater than 1 or a unit
fraction, or f{x) =a{l+r)* where 0<r< 1.

Write an exponential function to represent a relationship between two quantities from a graph, a written description or a table of values within a
mathematical or real-world context.
Clarifications:
MA.912 AR 5.4- Clarification 1: Within the Algebra 1 course, exponential functions are limited to the forms f{x) = al* where b is a whole number greater than 1
’ or a unit fraction, or f{x) =a(l£r)* where 0 < r< 1,
Clarification 2: Within the Algebra 1 course, tables are limited to having successive nonnegative integer inputs so that the function may be
determined by finding ratios between successive outputs.
MA.912.AR.5.5: Given an expression or equation representing an exponential function, reveal the constant percent rate of change per unit interval using the
T properties of exponents. Interpret the constant percent rate of change in terms of a real-world context.
Given a table, equation or written description of an exponential function, graph that function and determine its key features.
Clarifications:
Clarification 1: Key features are limited to domain; range; intercepts; intervals where the function is increasing, decreasing, positive or negative;
constant percent rate of change; end behavior and asymptotes.
Clarification 2: Instruction includes representing the domain and range with inequality notation, interval notation or set-builder notation.

MA.912.AR.5.6:

Clarification 3: Within the Algebra 1 course, notations for domain and range are limited to inequality and set-builder.

Clarification 4: Within the Algebra 1 course, exponential functions are limited to the forms f(x) =ab*, where b is a whole number greater than

1 or a unit fraction or f(x) =a(l £r}*, where 0 <r <1.

Given a set of data, select an appropriate method to represent the data, depending on whether it is numerical or categorical data and on whether it
is univariate or bivariate.

Clarifications:

Clarification 1: Instruction includes discussions regarding the strengths and weaknesses of each data display.

MA.912.DP.1.1: Clarification 2: Numerical univariate includes histograms, stem-and-leaf plots, box plots and line plots; numerical bivariate includes scatter plots and
line graphs; categorical univariate includes bar charts, circle graphs, line plots, frequency tables and relative frequency tables; and categorical
bivariate includes segmented bar charts, joint frequency tables and joint relative frequency tables.

Clarification 3: Instruction includes the use of appropriate units and labels and, where appropriate, using technology to create data displays.
Interpret data distributions represented in various ways. State whether the data is numerical or categorical, whether it is univariate or bivariate and
interpret the different components and quantities in the display.

MA.912.DP.1.2: .

Clarifications:

Clarification 1: Within the Probability and Statistics course, instruction includes the use of spreadsheets and technology.

For two or more sets of numerical univariate data, calculate and compare the appropriate measures of center and measures of variability, accounting
for possible effects of outliers. Interpret any notable features of the shape of the data distribution.

Clarifications:

Clarification 1: The measure of center is limited to mean and median. The measure of variation is limited to range, interquartile range, and

MA.912.DP.2.1: L
standard deviation.

Clarification 2: Shape features include symmetry or skewness and clustering.
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MA.912.DP.2.4:

MA.912.DP.2.9:

MA.912.DP.4.1:

MA.912.DP.4.2:
MA.912.DP.4.3:
MA.912.DP.4.4:

MA.912.DP.4.5:

MA.912.DP.4.6:

MA.912.DP.4.7:

MA.912.DP.4.8:

MA.912.DP.4.9:
MA.912.DP.4.10:

MA.912.F.1.6:

MA.912.F.1.8:

MA.912.FL.3.1:

MA.912.FL.3.2:

MA.912.FL.3.4:

MA.912.GR.1.6:

MA.912.GR.2.4:

Clarification 3: Within the Probability and Statistics course, instruction includes the use of spreadsheets and technology.

Fit a linear function to bivariate numerical data that suggests a linear association and interpret the slope and y-intercept of the model. Use the model
to solve real-world problems in terms of the context of the data.

Clarifications:

Clarification 1: Instruction includes fitting a linear function both informally and formally with the use of technology.

Clarification 2: Problems include making a prediction or extrapolation, inside and outside the range of the data, based on the equation of the line
of fit.

Fit an exponential function to bivariate numerical data that suggests an exponential association. Use the model to solve real-world problems in terms of
the context of the data.

Clarifications:

Clarification 1: Instruction focuses on determining whether an exponential model is appropriate by taking the logarithm of the dependent variable
using spreadsheets and other technology.

Clarification 2: Instruction includes determining whether the transformed scatterplot has an appropriate line of best fit, and interpreting the y-
intercept and slope of the line of best fit.

Clarification 3: Problems include making a prediction or extrapolation, inside and outside the range of the data, based on the equation of the line
of fit.

Describe events as subsets of a sample space using characteristics, or categories, of the outcomes, or as unions, intersections or complements of
other events.

Determine if events A and B are independent by calculating the product of their probabilities.

Calculate the conditional probability of two events and interpret the result in terms of its context.

Interpret the independence of two events using conditional probability.

Given a two-way table containing data from a population, interpret the joint and marginal relative frequencies as empirical probabilities and the

conditional relative frequencies as empirical conditional probabilities. Use those probabilities to determine whether characteristics in the population are
approximately independent.

Clarifications:
Clarification 1: Instruction includes the connection between mathematical probability and applied statistics.

Recognize and explain the concepts of conditional probability and independence in everyday language and everyday situations.

Apply the addition rule for probability, taking into consideration whether the events are mutually exclusive, and interpret the result in terms of the
model and its context.

Apply the general multiplication rule for probability, taking into consideration whether the events are independent, and interpret the result in terms of
the context.

Apply the addition and multiplication rules for counting to solve mathematical and real-world problems, including problems involving probability.
Given a mathematical or real-world situation, calculate the appropriate permutation or combination.
Compare key features of linear and nonlinear functions each represented algebraically, graphically, in tables or written descriptions.

Clarifications:

Clarification 1: Key features are limited to domain; range; intercepts; intervals where the function is increasing, decreasing, positive or negative;
end behavior and asymptotes.

Clarification 2: Within the Algebra 1 course, functions other than linear, quadratic or exponential must be represented graphically.

Clarification 3: Within the Algebra 1 course, instruction includes verifying that a quantity increasing exponentially eventually exceeds a quantity
increasing linearly or quadratically.

Determine whether a linear, quadratic or exponential function best models a given real-world situation.

Clarifications:

Clarification 1: Instruction includes recognizing that linear functions model situations in which a quantity changes by a constant amount per unit
interval; that quadratic functions model situations in which a quantity increases to a maximum, then begins to decrease or a quantity decreases to
a minimum, then begins to increase; and that exponential functions model situations in which a quantity grows or decays by a constant percent
per unit interval.

Clarification 2: Within this benchmark, the expectation is to identify the type of function from a written description or table.

Compare simple, compound and continuously compounded interest over time.

Clarifications:
Clarification 1: Instruction includes taking into consideration the annual percentage rate (APR) when comparing simple and compound interest.

Solve real-world problems involving simple, compound and continuously compounded interest.

Clarifications:
Clarification 1: Within the Algebra 1 course, interest is limited to simple and compound.

Explain the relationship between simple interest and linear growth. Explain the relationship between compound interest and exponential growth an
the relationship between continuously compounded interest and exponential growth.

[=8

Clarifications:
Clarification 1: Within the Algebra 1 course, exponential growth is limited to compound interest.

Solve mathematical and real-world problems involving congruence or similarity in two-dimensional figures.

Clarifications:
Clarification 1: Instruction includes demonstrating that two-dimensional figures are congruent or similar based on given information.

Determine symmetries of reflection, symmetries of rotation and symmetries of translation of a geometric figure.

Clarifications:
Clarification 1: Instruction includes determining the order of each symmetry.
Clarification 2: Instruction includes the connection between tessellations of the plane and symmetries of translations.
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MA.912.GR.4.3:

MA.912.GR.4.4:

MA.912.GR.4.5:

MA.912.GR.4.6:

MA.912.LT.4.1:
MA.912.LT.4.2:

MA.912.LT.4.3:

MA.912.LT.4.4:
MA.912.LT.4.5:
MA.912.LT.4.9:

MA.912.LT.4.10:

MA.912.LT.5.1:

MA.912.LT.5.4:

MA.912.LT.5.5:
MA.912.LT.5.6:

MA.912.T.1.2:

MA.K12.MTR.1.1:

MA.K12.MTR.2.1:

L 1
Extend previous understanding of scale drawings and scale factors to determine how dilations affect the area of two-dimensional figures and the
surface area or volume of three-dimensional figures.

Solve mathematical and real-world problems involving the area of two-dimensional figures.

Clarifications:
Clarification 1: Instruction includes concepts of population density based on area.

Solve mathematical and real-world problems involving the volume of three-dimensional figures limited to cylinders, pyramids, prisms, cones and spheres.

Clarifications:

Clarification 1: Instruction includes concepts of density based on volume.

Clarification 2: Instruction includes using Cavalieri’s Principle to give informal arguments about the formulas for the volumes of right and non-right
cylinders, pyramids, prisms and cones.

Solve mathematical and real-world problems involving the surface area of three-dimensional figures limited to cylinders, pyramids, prisms, cones and
spheres.

Translate propositional statements into logical arguments using propositional variables and logical connectives.

Determine truth values of simple and compound statements using truth tables.

Identify and accurately interpret “if...then,” “if and only if,” “all” and “not” statements. Find the converse, inverse and contrapositive of a statement.

Clarifications:

Clarification 1: Instruction focuses on recognizing the relationships between an “if...then” statement and the converse, inverse and contrapositive
of that statement.

Clarification 2: Within the Geometry course, instruction focuses on the connection to proofs within the course.

Represent logic operations, such as AND, OR, NOT, NOR, and XOR, using logical symbolism to solve problems.
Determine whether two propositions are logically equivalent.

Construct logical arguments using laws of detachment, syllogism, tautology, contradiction and Euler Diagrams.
Judge the validity of arguments and give counterexamples to disprove statements.

Clarifications:
Clarification 1: Within the Geometry course, instruction focuses on the connection to proofs within the course.

Given two sets, determine whether the two sets are equivalent and whether one set is a subset of another. Given one set, determine its power set.
Perform the set operations of taking the complement of a set and the union, intersection, difference and product of two sets.

Clarifications:
Clarification 1: Instruction includes the connection to probability and the words AND, OR and NOT.

Explore relationships and patterns and make arguments about relationships between sets using Venn Diagrams.
Prove set relations, including DeMorgan’s Laws and equivalence relations.
Solve mathematical and real-world problems involving right triangles using trigonometric ratios and the Pythagorean Theorem.

Clarifications:
Clarification 1: Instruction includes procedural fluency with the relationships of side lengths in special right triangles having angle measures of 30°-
60°-90° and 45°-45°-90°.

Mathematicians who participate in effortful learning both individually and with others:
e Analyze the problem in a way that makes sense given the task.
e Ask questions that will help with solving the task.
e Build perseverance by modifying methods as needed while solving a challenging task.
e Stay engaged and maintain a positive mindset when working to solve tasks.
e Help and support each other when attempting a new method or approach.

Clarifications:
Teachers who encourage students to participate actively in effortful learning both individually and with others:
e Cultivate a community of growth mindset learners.
e Foster perseverance in students by choosing tasks that are challenging.
e Develop students’ ability to analyze and problem solve.
e Recognize students’ effort when solving challenging problems.

Demonstrate understanding by representing problems in multiple ways.
Mathematicians who demonstrate understanding by representing problems in multiple ways:

e Build understanding through modeling and using manipulatives.

e Represent solutions to problems in multiple ways using objects, drawings, tables, graphs and equations.
e Progress from modeling problems with objects and drawings to using algorithms and equations.

e Express connections between concepts and representations.

e Choose a representation based on the given context or purpose.

Clarifications:
Teachers who encourage students to demonstrate understanding by representing problems in multiple ways:
e Help students make connections between concepts and representations.
e Provide opportunities for students to use manipulatives when investigating concepts.
e Guide students from concrete to pictorial to abstract representations as understanding progresses.
e Show students that various representations can have different purposes and can be useful in different situations.

Complete tasks with mathematical fluency.
Mathematicians who complete tasks with mathematical fluency:

e Select efficient and appropriate methods for solving problems within the given context.
e Maintain flexibility and accuracy while performing procedures and mental calculations.
e Complete tasks accurately and with confidence.
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MA.K12.MTR.3.1:

MA.K12.MTR.4.1:

MA.K12.MTR.5.1:

MA.K12.MTR.6.1:

MA.K12.MTR.7.1:

ELA.K12.EE.1.1:

e Adapt procedures to apply them to a new context.
e Use feedback to improve efficiency when performing calculations.

Clarifications:

Teachers who encourage students to complete tasks with mathematical fluency:
e Provide students with the flexibility to solve problems by selecting a procedure that allows them to solve efficiently and accurately.
e Offer multiple opportunities for students to practice efficient and generalizable methods.

e Provide opportunities for students to reflect on the method they used and determine if a more efficient method could have been used.

Engage in discussions that reflect on the mathematical thinking of self and others.
Mathematicians who engage in discussions that reflect on the mathematical thinking of self and others:

e Communicate mathematical ideas, vocabulary and methods effectively.
e Analyze the mathematical thinking of others.

e Compare the efficiency of a method to those expressed by others.

e Recognize errors and suggest how to correctly solve the task.

e Justify results by explaining methods and processes.

e Construct possible arguments based on evidence.

Clarifications:
Teachers who encourage students to engage in discussions that reflect on the mathematical thinking of self and others:
e Establish a culture in which students ask questions of the teacher and their peers, and error is an opportunity for learning.
e Create opportunities for students to discuss their thinking with peers.
e Select, sequence and present student work to advance and deepen understanding of correct and increasingly efficient methods.
e Develop students’ ability to justify methods and compare their responses to the responses of their peers.

Use patterns and structure to help understand and connect mathematical concepts.
Mathematicians who use patterns and structure to help understand and connect mathematical concepts:

e Focus on relevant details within a problem.

e Create plans and procedures to logically order events, steps or ideas to solve problems.
e Decompose a complex problem into manageable parts.

e Relate previously learned concepts to new concepts.

e Look for similarities among problems.

e Connect solutions of problems to more complicated large-scale situations.

Clarifications:
Teachers who encourage students to use patterns and structure to help understand and connect mathematical concepts:
e Help students recognize the patterns in the world around them and connect these patterns to mathematical concepts.
e Support students to develop generalizations based on the similarities found among problems.
e Provide opportunities for students to create plans and procedures to solve problems.
e Develop students’ ability to construct relationships between their current understanding and more sophisticated ways of thinking.

Assess the reasonableness of solutions.
Mathematicians who assess the reasonableness of solutions:

e Estimate to discover possible solutions.

e Use benchmark quantities to determine if a solution makes sense.
e Check calculations when solving problems.

e Verify possible solutions by explaining the methods used.

e Evaluate results based on the given context.

Clarifications:
Teachers who encourage students to assess the reasonableness of solutions:
e Have students estimate or predict solutions prior to solving.
e Prompt students to continually ask, “Does this solution make sense? How do you know?”
e Reinforce that students check their work as they progress within and after a task.
e Strengthen students’ ability to verify solutions through justifications.

Apply mathematics to real-world contexts.
Mathematicians who apply mathematics to real-world contexts:

e Connect mathematical concepts to everyday experiences.
e Use models and methods to understand, represent and solve problems.
e Perform investigations to gather data or determine if a method is appropriate. ¢ Redesign models and methods to improve accuracy or efficiency.

Clarifications:
Teachers who encourage students to apply mathematics to real-world contexts:
e Provide opportunities for students to create models, both concrete and abstract, and perform investigations.
e Challenge students to question the accuracy of their models and methods.
e Support students as they validate conclusions by comparing them to the given situation.
e Indicate how various concepts can be applied to other disciplines.

Cite evidence to explain and justify reasoning.

Clarifications:

K-1 Students include textual evidence in their oral communication with guidance and support from adults. The evidence can consist of details
from the text without naming the text. During 1st grade, students learn how to incorporate the evidence in their writing.

2-3 Students include relevant textual evidence in their written and oral communication. Students should name the text when they refer to it.
In 3rd grade, students should use a combination of direct and indirect citations.

4-5 Students continue with previous skills and reference comments made by speakers and peers. Students cite texts that they've directly
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quoted, paraphrased, or used for information. When writing, students will use the form of citation dictated by the instructor or the style guide
referenced by the instructor.

6-8 Students continue with previous skills and use a style guide to create a proper citation.

9-12 Students continue with previous skills and should be aware of existing style guides and the ways in which they differ.

Read and comprehend grade-level complex texts proficiently.

ELA.K12.EE.2.1: Clarifications:
See Text Complexity for grade-level complexity bands and a text complexity rubric.

Make inferences to support comprehension.

Clarifications:

ELA.K12.EE.3.1: Students will make inferences before the words infer or inference are introduced. Kindergarten students will answer questions like “Why is the girl
smiling?” or make predictions about what will happen based on the title page. Students will use the terms and apply them in 2nd grade and
beyond.

Use appropriate collaborative techniques and active listening skills when engaging in discussions in a variety of situations.

Clarifications:

In kindergarten, students learn to listen to one another respectfully.

In grades 1-2, students build upon these skills by justifying what they are thinking. For example: “I think because ." The
collaborative conversations are becoming academic conversations.

ELA.K12.EE.4.1:

In grades 3-12, students engage in academic conversations discussing claims and justifying their reasoning, refining and applying skills. Students
build on ideas, propel the conversation, and support claims and counterclaims with evidence.

Use the accepted rules governing a specific format to create quality work.

Clarifications:

ELA.K12.EE.5.1: Students will incorporate skills learned into work products to produce quality work. For students to incorporate these skills appropriately, they
must receive instruction. A 3rd grade student creating a poster board display must have instruction in how to effectively present information to
do quality work.

Use appropriate voice and tone when speaking or writing.

Clarifications:
In kindergarten and 1st grade, students learn the difference between formal and informal language. For example, the way we talk to our friends
differs from the way we speak to adults. In 2nd grade and beyond, students practice appropriate social and academic language to discuss texts.

ELA.K12.EE.6.1:

ELD.K12.ELL.MA.1: English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.

General Course Information and Notes

VERSION DESCRIPTION

In Mathematics for College Liberal Arts, instructional time will emphasize five areas: (1) analyzing and applying linear and exponential functions within a real-world context; (2)
utilizing geometric concepts to solve real-world problems; (3) extending understanding of probability theory; (4) representing and interpreting univariate and bivariate data
and (5) developing understanding of logic and set theory.

All clarifications stated, whether general or specific to Mathematics for College Liberal Arts, are expectations for instruction of that benchmark.

Curricular content for all subjects must integrate critical-thinking, problem-solving, and workforce-literacy skills; communication, reading, and writing skills; mathematics skills;
collaboration skills; contextual and applied-learning skills; technology-literacy skills; information and media-literacy skills; and civic-engagement skills.

GENERAL NOTES

Florida’s Benchmarks for Excellent Student Thinking (B.E.S.T.) Standards

This course includes Florida’s B.E.S.T. ELA Expectations (EE) and Mathematical Thinking and Reasoning Standards (MTRs) for students. Florida educators should intentionally
embed these standards within the content and their instruction as applicable. For guidance on the implementation of the EEs and MTRs, please

visit cpalms.org/Standards/BEST_Standards.aspx and select the appropriate B.E.S.T. Standards package.

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support,
students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL’s need for communication and social skills. To
access an ELL supporting document which delineates performance definitions and descriptors, please click on the following

link: cpalms.org/uploads/docs/standards/eld/MA.pdf

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
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Course Number: 1207350

Number of Credits: One (1) credit

Course Type: Core Academic Course
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics

Educator Certifications

Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Liberal Arts Mathematics >
Abbreviated Title: MATH FOR COLL LIB ARTS
Course Length: Year (Y)
Course Attributes:

e Class Size Core Required

Course Level: 2

IMathematics (Grades 6-12)
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International Baccalaureate Mathematics: Applications

and Interpretation 1 (#1209300) 20- s seyond urenty

General Course Information and Notes

VERSION DESCRIPTION

The curriculum description for this IB course is provided at ibo.org/en/programmes/.

GENERAL INFORMATION

Course Number: 1209300

Number of Credits: One (1) credit

Course Type: Core Academic Course
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics

Educator Certifications

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Mathematical Studies/Applications >
Abbreviated Title: IB MATH: APPS/INT 1
Course Length: Year (Y)
Course Attributes:

e [nternational Baccalaureate (IB)
Course Level: 3

IMathematics (Grades 6-12)
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International Baccalaureate Mathematics: Applications

and Interpretation 2 (#1209305) 20- s seyond curenty

General Course Information and Notes

VERSION DESCRIPTION

The curriculum description for this IB course is provided at ibo.org/en/programmes/.

GENERAL INFORMATION

Course Number: 1209305

Number of Credits: One (1) credit

Course Type: Core Academic Course
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics

Educator Certifications

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Mathematical Studies/Applications >
Abbreviated Title: IB MATH: APPS/INT 2
Course Length: Year (Y)
Course Attributes:

e [nternational Baccalaureate (IB)
Course Level: 3

IMathematics (Grades 6-12)
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International Baccalaureate Mathematics: Applications

and Interpretation 3 (#1209310) 20- s seyond curensy

General Course Information and Notes

VERSION DESCRIPTION

The curriculum description for this IB course is provided at ibo.org/en/programmes/.

GENERAL INFORMATION

Course Number: 1209310

Number of Credits: One (1) credit

Course Type: Core Academic Course
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics

Educator Certifications

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Mathematical Studies/Applications >
Abbreviated Title: IB MATH: APPS/INT 3
Course Length: Year (Y)
Course Attributes:

e [nternational Baccalaureate (IB)
Course Level: 3

IMathematics (Grades 6-12)
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Cambridge Pre-AICE Mathematics 1 IGCSE
Level (#1209810) 204 - s seyons eurensy

General Course Information and Notes

GENERAL NOTES

For more information about this Cambridge course, visitcie.org.uk/programmes-and-qualifications/cambridge-secondary-2/cambridge-igcse/curriculum/.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education

Course Number: 1209810 Course§ > Grade Group: 'Grades 9 to 12land Adult
Education Courses > Subject: Mathematics >
SubSubject: Algebra >
Abbreviated Title: PRE-AICE MATH 1 IG
Number of Credits: One (1) credit Course Length: Year (Y)
Course Attributes:
e Advanced International Certificate of Education
(AICE)
Course Type: Core Academic Course Course Level: 3
Course Status: Course Approved

Grade Level(s): 9,10,11,12

Educator Certifications

Mathematics (Grades 6-12)
Middle Grades Mathematics (Middle Grades 5-9)

Equivalent Courses

1200310-Algebra 1
Equivalency start year: 2014

1200386-Pre-Advanced Placement Algebra 1
Equivalency start year: 2018
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Cambridge Pre-AICE Mathematics 2 IGCSE
Level (#1209820) 2o - ana ceyona urrens

General Course Information and Notes

GENERAL NOTES

For more information about this Cambridge course, visitcie.org.uk/programmes-and-qualifications/cambridge-secondary-2/cambridge-igcse/curriculum/.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Geometry >

Abbreviated Title: PRE-AICE MATH 2 IG

Number of Credits: One (1) credit Course Length: Year (Y)

Course Number: 1209820

Course Attributes:
e Advanced International Certificate of Education
(AICE)
Course Type: Core Academic Course Course Level: 3
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Geometry

Educator Certifications

IMathematics (Grades 6-12) I
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Cambridge Pre-AICE Mathematics 3 IGCSE
Level (#1209825) 2o - ana ceyona urrens

General Course Information and Notes

GENERAL NOTES

For more information about this Cambridge course, visitcie.org.uk/programmes-and-qualifications/cambridge-secondary-2/cambridge-igcse/curriculum/.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Algebra >

Abbreviated Title: PRE-AICE MATH 3 IG

Number of Credits: One (1) credit Course Length: Year (Y)

Course Number: 1209825

Course Attributes:
e Advanced International Certificate of Education
(AICE)
Course Type: Core Academic Course Course Level: 3
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics

Educator Certifications

Mathematics (Grades 6-12)
Middle Grades Mathematics (Middle Grades 5-9)
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Probability & Statistics with Applications
Honors (#1210300) zos- 2022 eurenty

Course Standards

MAFS.912.5-CP.1.1:

MAFS.912.S-CP.1.2:

MAFS.912.5-CP.1.3:

MAFS.912.S-CP.1.4:

MAFS.912.5-CP.1.5:

MAFS.912.S-CP.2.6:
MAFS.912.S-CP.2.7:

MAFS.912.5-CP.2.8:

MAFS.912.5-CP.2.9:
MAFS.912.S-1C.1.1:

MAFS.912.5-1C.1.2:

MAFS.912.5-1C.2.3:

MAFS.912.5-1C.2.4:

MAFS.912.S-1C.2.5:
MAFS.912.S-1C.2.6:

MAFS.912.S-1D.1.1:

MAFS.912.S-1D.1.2:

MAFS.912.5-1D.1.3:

MAFS.912.5-1D.1.4:

MAFS.912.5-1D.2.5:

MAFS.912.S-1D.2.6:

MAFS.912.5-1D.3.7:
MAFS.912.S-1D.3.8:
MAFS.912.S-1D.3.9:

Describe events as subsets of a sample space (the set of outcomes) using characteristics (or categories) of the outcomes, or as unions, intersections,
or complements of other events (“or,” “and,” “not”). %

Understand that two events A and B are independent if the probability of A and B occurring together is the product of their probabilities, and use this
characterization to determine if they are independent. %

Understand the conditional probability of A given B as P(A and B)/P(B), and interpret independence of A and B as saying that the conditional
probability of A given B is the same as the probability of A, and the conditional probability of B given A is the same as the probability of B. %
Construct and interpret two-way frequency tables of data when two categories are associated with each object being classified. Use the two-way
table as a sample space to decide if events are independent and to approximate conditional probabilities. For example, collect data from a random
sample of students in your school on their favorite subject among math, science, and English. Estimate the probability that a randomly selected
student from your school will favor science given that the student is in tenth grade. Do the same for other subjects and compare the results. %
Recognize and explain the concepts of conditional probability and independence in everyday language and everyday situations. For example, compare
the chance of having lung cancer if you are a smoker with the chance of being a smoker if you have lung cancer. %

Find the conditional probability of A given B as the fraction of B’s outcomes that also belong to A, and interpret the answer in terms of the model. %
Apply the Addition Rule, P(A or B) = P(A) + P(B) — P(A and B), and interpret the answer in terms of the model. %

Apply the general Multiplication Rule in a uniform probability model, P(A and B) = P(A)P(B|A) = P(B)P(A|B), and interpret the answer in terms of the
model. %

Use permutations and combinations to compute probabilities of compound events and solve problems. %

Understand statistics as a process for making inferences about population parameters based on a random sample from that population. %

Decide if a specified model is consistent with results from a given data-generating process, e.g., using simulation. For example, a model says a spinning
coin falls heads up with probability 0.5. Would a result of 5 tails in a row cause you to question the model »*

Recognize the purposes of and differences among sample surveys, experiments, and observational studies; explain how randomization relates to each.
*

Use data from a sample survey to estimate a population mean or proportion; develop a margin of error through the use of simulation models for
random sampling. %

Use data from a randomized experiment to compare two treatments; use simulations to decide if differences between parameters are significant. %
Evaluate reports based on data. %

Represent data with plots on the real number line (dot plots, histograms, and box plots). %

Clarifications:
In grades 6 — 8, students describe center and spread in a data distribution. Here they choose a summary statistic appropriate to the
characteristics of the data distribution, such as the shape of the distribution or the existence of extreme data points.

Use statistics appropriate to the shape of the data distribution to compare center (median, mean) and spread (interquartile range, standard deviation)
of two or more different data sets. %

Clarifications:
In grades 6 — 8, students describe center and spread in a data distribution. Here they choose a summary statistic appropriate to the
characteristics of the data distribution, such as the shape of the distribution or the existence of extreme data points.

Interpret differences in shape, center, and spread in the context of the data sets, accounting for possible effects of extreme data points (outliers). %

Clarifications:
In grades 6 — 8, students describe center and spread in a data distribution. Here they choose a summary statistic appropriate to the
characteristics of the data distribution, such as the shape of the distribution or the existence of extreme data points.

Use the mean and standard deviation of a data set to fit it to a normal distribution and to estimate population percentages. Recognize that there are
data sets for which such a procedure is not appropriate. Use calculators, spreadsheets, and tables to estimate areas under the normal curve. %
Summarize categorical data for two categories in two-way frequency tables. Interpret relative frequencies in the context of the data (including joint,
marginal, and conditional relative frequencies). Recognize possible associations and trends in the data. %
Represent data on two quantitative variables on a scatter plot, and describe how the variables are related. %

a. Fit a function to the data; use functions fitted to data to solve problems in the context of the data. Use given functions or choose a function

suggested by the context. Emphasize linear, and exponential models.
b. Informally assess the fit of a function by plotting and analyzing residuals.
c. Fit a linear function for a scatter plot that suggests a linear association.

Clarifications:
Students take a more sophisticated look at using a linear function to model the relationship between two numerical variables. In addition to fitting
a line to data, students assess how well the model fits by analyzing residuals.

Interpret the slope (rate of change) and the intercept (constant term) of a linear model in the context of the data. %
Compute (using technology) and interpret the correlation coefficient of a linear fit. %

Distinguish between correlation and causation. %
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MAFS.912.5-MD.1.1:

MAFS.912.S-MD.1.2:

MAFS.912.S5-MD.1.3:

MAFS.912.S-MD.1.4:

MAFS.912.5-MD.2.5:

MAFS.912.5-MD.2.6:
MAFS.912.5-MD.2.7:

MAFS.K12.MP.1.1:

MAFS.K12.MP.2.1:

MAFS.K12.MP.3.1:

MAFS.K12.MP.4.1:

MAFS.K12.MP.5.1:

MAFS.K12.MP.6.1:

Define a random variable for a quantity of interest by assigning a numerical value to each event in a sample space; graph the corresponding probability
distribution using the same graphical displays as for data distributions. %
Calculate the expected value of a random variable; interpret it as the mean of the probability distribution. %
Develop a probability distribution for a random variable defined for a sample space in which theoretical probabilities can be calculated; find the expected
value. For example, find the theoretical probability distribution for the number of correct answers obtained by guessing on all five questions of a
multiple-choice test where each question has four choices, and find the expected grade under various grading schemes. %
Develop a probability distribution for a random variable defined for a sample space in which probabilities are assigned empirically; find the expected
value. For example, find a current data distribution on the number of TV sets per household in the United States, and calculate the expected number
of sets per household. How many TV sets would you expect to find in 100 randomly selected households? %
Weigh the possible outcomes of a decision by assigning probabilities to payoff values and finding expected values. %
a. Find the expected payoff for a game of chance. For example, find the expected winnings from a state lottery ticket or a game at a fast-food
restaurant.
b. Evaluate and compare strategies on the basis of expected values. For example, compare a high-deductible versus a low-deductible automobile
insurance policy using various, but reasonable, chances of having a minor or a major accident.

Use probabilities to make fair decisions (e.g., drawing by lots, using a random number generator). %
Analyze decisions and strategies using probability concepts (e.g., product testing, medical testing, pulling a hockey goalie at the end of a game). %
Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending
on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different
method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex problems
and identify correspondences between different approaches.

Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to
bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and
manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative
reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to
the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized
or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read
the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or
use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools
might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.

Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.
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Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

MAFS.K12.MP.7.1:

Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x
+1), (x=1)(x2 + x+ 1), and (x — 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to
solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.

MAFS.K12.MP.8.1:

VAESINNZ RST 13" Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks; analyze the
specific results based on explanations in the text.

LAFS.1112 RST 2 4- Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical
context relevant to grades 11-12 texts and topics.

Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to

address a question or solve a problem.

LAFS.1112.RST.3.7:

Write arguments focused on discipline-specific content.

a. Introduce precise, knowledgeable claim(s), establish the significance of the claim(s), distinguish the claim(s) from alternate or opposing claims, and
create an organization that logically sequences the claim(s), counterclaims, reasons, and evidence.

b. Develop claim(s) and counterclaims fairly and thoroughly, supplying the most relevant data and evidence for each while pointing out the strengths
and limitations of both claim(s) and counterclaims in a discipline-appropriate form that anticipates the audience’s knowledge level, concerns,

LAFS.1112.WHST.1.1: values, and possible biases.

c. Use words, phrases, and clauses as well as varied syntax to link the major sections of the text, create cohesion, and clarify the relationships
between claim(s) and reasons, between reasons and evidence, and between claim(s) and counterclaims.

d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing.

e. Provide a concluding statement or section that follows from or supports the argument presented.

LAFS.1112.WHST.2.4: Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
LAFS.1112.WHST.3.9: Draw evidence from informational texts to support analysis, reflection, and research.
Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grades 9-10
topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.
a. Come to discussions prepared, having read and researched material under study; explicitly draw on that preparation by referring to evidence from
texts and other research on the topic or issue to stimulate a thoughtful, well-reasoned exchange of ideas.
b. Work with peers to set rules for collegial discussions and decision-making (e.g., informal consensus, taking votes on key issues, presentation of
LAFS.910.SL.1.1: alternate views), clear goals and deadlines, and individual roles as needed.
c. Propel conversations by posing and responding to questions that relate the current discussion to broader themes or larger ideas; actively
incorporate others into the discussion; and clarify, verify, or challenge ideas and conclusions.
d. Respond thoughtfully to diverse perspectives, summarize points of agreement and disagreement, and, when warranted, qualify or justify their
own views and understanding and make new connections in light of the evidence and reasoning presented.

Integrate multiple sources of information presented in diverse media or formats (e.g., visually, quantitatively, orally) evaluating the credibility and
accuracy of each source.

Evaluate a speaker’s point of view, reasoning, and use of evidence and rhetoric, identifying any fallacious reasoning or exaggerated or distorted
evidence.

LAFS.910.SL.1.2:

LAFS.910.SL.1.3:

Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can follow the line of reasoning and the

LAFS.910.SL.2.4: . . .
organization, development, substance, and style are appropriate to purpose, audience, and task.

ELD.K12.ELL.MA.1: English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.

ELD.K12.ELL.SI.1: English language learners communicate for social and instructional purposes within the school setting.

General Course Information and Notes

GENERAL NOTES

Honors and Advanced Level Course Note: Advanced courses require a greater demand on students through increased academic rigor. Academic rigor is obtained
through the application, analysis, evaluation, and creation of complex ideas that are often abstract and multi-faceted. Students are challenged to think and collaborate
critically on the content they are learning. Honors level rigor will be achieved by increasing text complexity through text selection, focus on high-level qualitative measures,
and complexity of task. Instruction will be structured to give students a deeper understanding of conceptual themes and organization within and across disciplines. Academic
rigor is more than simply assigning to students a greater quantity of work.

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support,
students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
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specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL's need for communication and social skills. To
access an ELL supporting document which delineates performance definitions and descriptors, please click on the following link:
cpalms.org/uploads/docs/standards/eld/MA.pdf

Additional Instructional Resources:

A.V.E. for Success Collection is provided by the Florida Association of School Administrators: fasa.net/4DCGI/cms/review.html|?Action=CMS_Document&DoclD=139. Please be
aware that these resources have not been reviewed by CPALMS and there may be a charge for the use of some of them in this collection.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Probablility and Statistics >
Abbreviated Title: PROB STAT W/APPS HON

Course Number: 1210300

Number of Credits: One (1) credit Course Length: Year (Y)
Course Attributes:
e Honors

Course Type: Core Academic Course Course Level: 3

Course Status: Course Approved

Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics
Educator Certifications
IMathematics (Grades 6-12) I

Equivalent Courses

1210320-Advanced Placement Statistics
1210330-Cambridge AICE Mathematics Statistics AS Level
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Mathematics for College Statistics (#1210305) 2oz ana eeyons

(current)

Course Standards

Identify and interpret parts of an equation or expression that represent a quantity in terms of a mathematical or real-world context, including viewing
one or more of its parts as a single entity.

MA.912.AR.1.1: Clarifications:

Clarification 1: Parts of an expression include factors, terms, constants, coefficients and variables.

Clarification 2: Within the Mathematics for Data and Financial Literacy course, problem types focus on money and business.
Rearrange equations or formulas to isolate a quantity of interest.

Clarifications:

MA.912.AR.1.2 Clarification 1: Instruction includes using formulas for temperature, perimeter, area and volume; using equations for linear (standard, slope-

intercept and point-slope forms) and quadratic (standard, factored and vertex forms) functions.

Clarification 2: Within the Mathematics for Data and Financial Literacy course, problem types focus on money and business.

Solve and graph mathematical and real-world problems that are modeled with linear functions. Interpret key features and determine constraints in
terms of the context.

Clarifications:

Clarification 1: Key features are limited to domain, range, intercepts and rate of change.

Clarification 2: Instruction includes the use of standard form, slope-intercept form and point-slope form.

MA.912.AR.2.5: A Lo . . . - . . . . .
Clarification 3: Instruction includes representing the domain, range and constraints with inequality notation, interval notation or set-builder
notation.

Clarification 4: Within the Algebra 1 course, notations for domain, range and constraints are limited to inequality and set-builder.

Clarification 5: Within the Mathematics for Data and Financial Literacy course, problem types focus on money and business.

Solve and graph mathematical and real-world problems that are modeled with exponential functions. Interpret key features and determine constraints
in terms of the context.

Clarifications:

Clarification 1: Key features are limited to domain; range; intercepts; intervals where the function is increasing, decreasing, positive or negative;
constant percent rate of change; end behavior and asymptotes.

MA.912.AR.5.7: Clarification 2: Instruction includes representing the domain, range and constraints with inequality notation, interval notation or set-builder
notation.

Clarification 3: Instruction includes understanding that when the logarithm of the dependent variable is taken and graphed, the exponential

function will be transformed into a linear function.

Clarification 4: Within the Mathematics for Data and Financial Literacy course, problem types focus on money and business.

Given a set of data, select an appropriate method to represent the data, depending on whether it is numerical or categorical data and on whether it
is univariate or bivariate.

Clarifications:

Clarification 1: Instruction includes discussions regarding the strengths and weaknesses of each data display.

MA.912.DP.1.1: Clarification 2: Numerical univariate includes histograms, stem-and-leaf plots, box plots and line plots; numerical bivariate includes scatter plots and
line graphs; categorical univariate includes bar charts, circle graphs, line plots, frequency tables and relative frequency tables; and categorical
bivariate includes segmented bar charts, joint frequency tables and joint relative frequency tables.

Clarification 3: Instruction includes the use of appropriate units and labels and, where appropriate, using technology to create data displays.
Interpret data distributions represented in various ways. State whether the data is numerical or categorical, whether it is univariate or bivariate and
interpret the different components and quantities in the display.

MA.912.DP.1.2: e
Clarifications:

Clarification 1: Within the Probability and Statistics course, instruction includes the use of spreadsheets and technology.

MA.912.DP.1.3: Explain the difference between correlation and causation in the contexts of both numerical and categorical data.

For two or more sets of numerical univariate data, calculate and compare the appropriate measures of center and measures of variability, accounting
for possible effects of outliers. Interpret any notable features of the shape of the data distribution.

Clarifications:

Clarification 1: The measure of center is limited to mean and median. The measure of variation is limited to range, interquartile range, and

MA.912.DP.2.1: L
standard deviation.

Clarification 2: Shape features include symmetry or skewness and clustering.
Clarification 3: Within the Probability and Statistics course, instruction includes the use of spreadsheets and technology.
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Fit a linear function to bivariate numerical data that suggests a linear association and interpret the slope and y-intercept of the model. Use the model
to solve real-world problems in terms of the context of the data.

Clarifications:

MA.912.DP.2.4: Clarification 1: Instruction includes fitting a linear function both informally and formally with the use of technology.
Clarification 2: Problems include making a prediction or extrapolation, inside and outside the range of the data, based on the equation of the line
of fit.
Given a scatter plot that represents bivariate numerical data, assess the fit of a given linear function by plotting and analyzing residuals.
Clarifications:

MA.912.DP.2.5: e s . - - o . .
Clarification 1: Within the Algebra 1 course, instruction includes determining the number of positive and negative residuals; the largest and smallest
residuals; and the connection between outliers in the data set and the corresponding residuals.
Given a scatter plot with a line of fit and residuals, determine the strength and direction of the correlation. Interpret strength and direction within a
real-world context.

MA.912.DP.2.6: Clarifications:
Clarification 1: Instruction focuses on determining the direction by analyzing the slope and informally determining the strength by analyzing the
residuals.

MA.912.DP.2.7: Compute the correlation coefficient of a linear model using technology. Interpret the strength and direction of the correlation coefficient.
Fit an exponential function to bivariate numerical data that suggests an exponential association. Use the model to solve real-world problems in terms of
the context of the data.
Clarifications:
Clarification 1: Instruction focuses on determining whether an exponential model is appropriate by taking the logarithm of the dependent variable

MA.912.DP.2.9: using spreadsheets and other technology.

’ T Clarification 2: Instruction includes determining whether the transformed scatterplot has an appropriate line of best fit, and interpreting the y-

intercept and slope of the line of best fit.
Clarification 3: Problems include making a prediction or extrapolation, inside and outside the range of the data, based on the equation of the line
of fit.

Y G 5.3 e Construct a two-way frequency table summarizing bivariate categorical data. Interpret joint and marginal frequencies and determine possible

T associations in terms of a real-world context.

Given marginal and conditional relative frequencies, construct a two-way relative frequency table summarizing categorical bivariate data.
Clarifications:

MA.912.DP.3.2: Clarification 1: Construction includes cases where not all frequencies are given but enough are provided to be able to construct a two-way relative

frequency table.
Clarification 2: Instruction includes the use of a tree diagram when calculating relative frequencies to construct tables.

Solve real-world problems involving univariate and bivariate categorical data.

Clarifications:

MA.912.DP.3.5: Clarification 1: Instruction focuses on the connection to probability.

Clarification 2: Instruction includes calculating joint relative frequencies or conditional relative frequencies using tree diagrams. Clarification 3:
Graphical representations include frequency tables, relative frequency tables, circle graphs and segmented bar graphs.

Describe events as subsets of a sample space using characteristics, or categories, of the outcomes, or as unions, intersections or complements of

MA.912.DP.4.1: other events.

MA.912.DP.4.2: Determine if events A and B are independent by calculating the product of their probabilities.
MA.912.DP.4.3: Calculate the conditional probability of two events and interpret the result in terms of its context.
MA.912.DP.4.4: Interpret the independence of two events using conditional probability.

Given a two-way table containing data from a population, interpret the joint and marginal relative frequencies as empirical probabilities and the
conditional relative frequencies as empirical conditional probabilities. Use those probabilities to determine whether characteristics in the population are
MA.912.DP.4.5 approximately independent.
Clarifications:
Clarification 1: Instruction includes the connection between mathematical probability and applied statistics.

MA.912.DP.4.6: Recognize and explain the concepts of conditional probability and independence in everyday language and everyday situations.
MA.912.DP.4.7: Apply the addition rule for probability, taking into consideration whether the events are mutually exclusive, and interpret the result in terms of the
model and its context.
Y G B4 Apply the general multiplication rule for probability, taking into consideration whether the events are independent, and interpret the result in terms of
the context.
MA.912.DP.4.9: Apply the addition and multiplication rules for counting to solve mathematical and real-world problems, including problems involving probability.
MA.912.DP.4.10: Given a mathematical or real-world situation, calculate the appropriate permutation or combination.
MA.912.DP.5.1: Distinguish between a population parameter and a sample statistic.
MA.912.DP.5.2: Explain how random sampling produces data that is representative of a population.
Compare and contrast sampling methods.
Clarifications:
MA.912.DP.5.3: Clarification 1: Instruction includes understanding the connection between probability and sampling methods.
Clarification 2: Sampling methods include simple random, stratified, cluster, systematic, judgement, quota and convenience.
MA.912.DP.5.4: Generate multiple samples or simulated samples of the same size to measure the variation in estimates or predictions.
MA.912.DP.5.5: Determine if a specific model is consistent within a given process by analyzing the data distribution from a data-generating process.
Y G 51 5 G Determine the appropriate design, survey, experiment or observational study, based on the purpose. Articulate the types of questions appropriate for

each type of design.

Compare and contrast surveys, experiments and observational studies.
I
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MA.912.DP.5.7: Clarifications:
Clarification 1: Instruction includes understanding how randomization relates to sample surveys, experiments and observational studies.

Evaluate reports based on data from diverse media, print and digital resources by interpreting graphs and tables; evaluating data-based arguments;
determining whether a valid sampling method was used; or interpreting provided statistics.

MA.912.DP.5.11: e
Clarifications:

Clarification 1: Instruction includes determining whether or not data displays could be misleading.

Given a function represented in function notation, evaluate the function for an input in its domain. For a real-world context, interpret the output.

Clarifications:
MA.912.F.1.2: Clarification 1: Problems include simple functions in two-variables, such as f(x,y)=3x-2y.
Clarification 2: Within the Algebra 1 course, functions are limited to one-variable such as f(x)=3x.

Determine whether a linear, quadratic or exponential function best models a given real-world situation.

Clarifications:

Clarification 1: Instruction includes recognizing that linear functions model situations in which a quantity changes by a constant amount per unit
MA.912.F.1.8: interval; that quadratic functions model situations in which a quantity increases to a maximum, then begins to decrease or a quantity decreases to
a minimum, then begins to increase; and that exponential functions model situations in which a quantity grows or decays by a constant percent
per unit interval.

Clarification 2: Within this benchmark, the expectation is to identify the type of function from a written description or table.

Extend previous knowledge of operations of fractions, percentages and decimals to solve real-world problems involving money and business.

MA.912.FL.1.1: Clarifications:
Clarification 1: Problems include discounts, markups, simple interest, tax, tips, fees, percent increase, percent decrease and percent error.

MA.912.FL.1.3: Solve real-world problems involving weighted averages using spreadsheets and other technology.
Perform the set operations of taking the complement of a set and the union, intersection, difference and product of two sets.

MA.912.LT.5.4: Clarifications:
Clarification 1: Instruction includes the connection to probability and the words AND, OR and NOT.

MA.912.LT.5.5: Explore relationships and patterns and make arguments about relationships between sets using Venn Diagrams.
Mathematicians who participate in effortful learning both individually and with others:
e Analyze the problem in a way that makes sense given the task.
e Ask questions that will help with solving the task.
e Build perseverance by modifying methods as needed while solving a challenging task.
e Stay engaged and maintain a positive mindset when working to solve tasks.
e Help and support each other when attempting a new method or approach.

MA.K12.MTR.1.1: e
Clarifications:

Teachers who encourage students to participate actively in effortful learning both individually and with others:
e Cultivate a community of growth mindset learners.
e Foster perseverance in students by choosing tasks that are challenging.
e Develop students’ ability to analyze and problem solve.
e Recognize students’ effort when solving challenging problems.

Demonstrate understanding by representing problems in multiple ways.
Mathematicians who demonstrate understanding by representing problems in multiple ways:

e Build understanding through modeling and using manipulatives.
e Represent solutions to problems in multiple ways using objects, drawings, tables, graphs and equations.
e Progress from modeling problems with objects and drawings to using algorithms and equations.
e Express connections between concepts and representations.
MA.K12.MTR.2.1: e Choose a representation based on the given context or purpose.

Clarifications:
Teachers who encourage students to demonstrate understanding by representing problems in multiple ways:
e Help students make connections between concepts and representations.
e Provide opportunities for students to use manipulatives when investigating concepts.
e Guide students from concrete to pictorial to abstract representations as understanding progresses.
e Show students that various representations can have different purposes and can be useful in different situations.

Complete tasks with mathematical fluency.
Mathematicians who complete tasks with mathematical fluency:

e Select efficient and appropriate methods for solving problems within the given context.
e Maintain flexibility and accuracy while performing procedures and mental calculations.

e Complete tasks accurately and with confidence.

e Adapt procedures to apply them to a new context.

MA.K12.MTR.3.1: : - . .
e Use feedback to improve efficiency when performing calculations.

Clarifications:
Teachers who encourage students to complete tasks with mathematical fluency:
e Provide students with the flexibility to solve problems by selecting a procedure that allows them to solve efficiently and accurately.
e Offer multiple opportunities for students to practice efficient and generalizable methods.
e Provide opportunities for students to reflect on the method they used and determine if a more efficient method could have been used.

Engage in discussions that reflect on the mathematical thinking of self and others.
Mathematicians who engage in discussions that reflect on the mathematical thinking of self and others:

e Communicate mathematical ideas, vocabulary and methods effectively.
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e Analyze the mathematical thinking of others.

e Compare the efficiency of a method to those expressed by others.
e Recognize errors and suggest how to correctly solve the task.

e Justify results by explaining methods and processes.

MA.K12.MTR.4.1: . .
e Construct possible arguments based on evidence.

Clarifications:
Teachers who encourage students to engage in discussions that reflect on the mathematical thinking of self and others:
e Establish a culture in which students ask questions of the teacher and their peers, and error is an opportunity for learning.
e Create opportunities for students to discuss their thinking with peers.
e Select, sequence and present student work to advance and deepen understanding of correct and increasingly efficient methods.

e Develop students’ ability to justify methods and compare their responses to the responses of their peers.

Use patterns and structure to help understand and connect mathematical concepts.
Mathematicians who use patterns and structure to help understand and connect mathematical concepts:

e Focus on relevant details within a problem.

e Create plans and procedures to logically order events, steps or ideas to solve problems.
e Decompose a complex problem into manageable parts.

e Relate previously learned concepts to new concepts.

e ook for similarities among problems.

MA.K12.MTR.5.1: . . . .
e Connect solutions of problems to more complicated large-scale situations.

Clarifications:

Teachers who encourage students to use patterns and structure to help understand and connect mathematical concepts:
e Help students recognize the patterns in the world around them and connect these patterns to mathematical concepts.
e Support students to develop generalizations based on the similarities found among problems.

e Provide opportunities for students to create plans and procedures to solve problems.

e Develop students’ ability to construct relationships between their current understanding and more sophisticated ways of thinking.

Assess the reasonableness of solutions.
Mathematicians who assess the reasonableness of solutions:

e Estimate to discover possible solutions.

e Use benchmark quantities to determine if a solution makes sense.

e Check calculations when solving problems.

e Verify possible solutions by explaining the methods used.
MA.K12.MTR.6.1: e Evaluate results based on the given context.

Clarifications:
Teachers who encourage students to assess the reasonableness of solutions:
e Have students estimate or predict solutions prior to solving.
e Prompt students to continually ask, “Does this solution make sense? How do you know?”
e Reinforce that students check their work as they progress within and after a task.
e Strengthen students’ ability to verify solutions through justifications.

Apply mathematics to real-world contexts.
Mathematicians who apply mathematics to real-world contexts:

e Connect mathematical concepts to everyday experiences.

e Use models and methods to understand, represent and solve problems.

e Perform investigations to gather data or determine if a method is appropriate. ¢ Redesign models and methods to improve accuracy or efficiency.
MA.K12.MTR.7.1: Clarifications:

Teachers who encourage students to apply mathematics to real-world contexts:
e Provide opportunities for students to create models, both concrete and abstract, and perform investigations.
e Challenge students to question the accuracy of their models and methods.
e Support students as they validate conclusions by comparing them to the given situation.

e Indicate how various concepts can be applied to other disciplines.

Cite evidence to explain and justify reasoning.

Clarifications:

K-1 Students include textual evidence in their oral communication with guidance and support from adults. The evidence can consist of details
from the text without naming the text. During 1st grade, students learn how to incorporate the evidence in their writing.

2-3 Students include relevant textual evidence in their written and oral communication. Students should name the text when they refer to it.
In 3rd grade, students should use a combination of direct and indirect citations.

ELAK12.EE.1.1: 4-5 Students continue with previous skills and reference comments made by speakers and peers. Students cite texts that they’ve directly

quoted, paraphrased, or used for information. When writing, students will use the form of citation dictated by the instructor or the style guide
referenced by the instructor.

6-8 Students continue with previous skills and use a style guide to create a proper citation.

9-12 Students continue with previous skills and should be aware of existing style guides and the ways in which they differ.

Read and comprehend grade-level complex texts proficiently.

ELA.K12.EE.2.1: Clarifications:
See Text Complexity for grade-level complexity bands and a text complexity rubric.

Make inferences to support comprehension.
I 1
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Clarifications:

ELA.K12.EE.3.1: Students will make inferences before the words infer or inference are introduced. Kindergarten students will answer questions like “Why is the girl
smiling?” or make predictions about what will happen based on the title page. Students will use the terms and apply them in 2nd grade and
beyond.

Use appropriate collaborative techniques and active listening skills when engaging in discussions in a variety of situations.

Clarifications:

In kindergarten, students learn to listen to one another respectfully.

In grades 1-2, students build upon these skills by justifying what they are thinking. For example: I think because ." The
collaborative conversations are becoming academic conversations.

ELA.K12.EE.4.1:

In grades 3-12, students engage in academic conversations discussing claims and justifying their reasoning, refining and applying skills. Students
build on ideas, propel the conversation, and support claims and counterclaims with evidence.

Use the accepted rules governing a specific format to create quality work.

Clarifications:

ELA.K12.EE.5.1: Students will incorporate skills learned into work products to produce quality work. For students to incorporate these skills appropriately, they
must receive instruction. A 3rd grade student creating a poster board display must have instruction in how to effectively present information to
do quality work.

Use appropriate voice and tone when speaking or writing.

Clarifications:
ELA.K12.EE.6.1:
In kindergarten and 1st grade, students learn the difference between formal and informal language. For example, the way we talk to our friends

differs from the way we speak to adults. In 2nd grade and beyond, students practice appropriate social and academic language to discuss texts.

ELD.K12.ELL.MA.1: English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.

General Course Information and Notes

VERSION DESCRIPTION

In Mathematics for College Statistics, instructional time will emphasize four areas: (1) analyzing and applying linear and exponential functions within the context of statistics;
(2) extending understanding of probability using data and various representations, including two-way tables and Venn Diagrams; (3) representing and interpreting univariate
and bivariate categorical and numerical data and (4) determining the appropriateness of different types of statistical studies.

All clarifications stated, whether general or specific to Mathematics for College Statistics, are expectations for instruction of that benchmark.

Curricular content for all subjects must integrate critical-thinking, problem-solving, and workforce-literacy skills; communication, reading, and writing skills; mathematics skills;
collaboration skills; contextual and applied-learning skills; technology-literacy skills; information and media-literacy skills; and civic-engagement skills.

GENERAL NOTES

Florida’s Benchmarks for Excellent Student Thinking (B.E.S.T.) Standards

This course includes Florida’s B.E.S.T. ELA Expectations (EE) and Mathematical Thinking and Reasoning Standards (MTRs) for students. Florida educators should intentionally
embed these standards within the content and their instruction as applicable. For guidance on the implementation of the EEs and MTRs, please

visit cpalms.org/Standards/BEST_Standards.aspx and select the appropriate B.E.S.T. Standards package.

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support,
students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL’s need for communication and social skills. To
access an ELL supporting document which delineates performance definitions and descriptors, please click on the following

link: cpalms.org/uploads/docs/standards/eld/MA.pdf

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Probablility and Statistics >
Abbreviated Title: MATH FOR COLL STATS
Number of Credits: One (1) credit Course Length: Year (Y)

Course Attributes:

Course Number: 1210305

e Class Size Core Required
Course Type: Core Academic Course Course Level: 2
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics
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Educator Certifications

IMathematics (Grades 6-12) I
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Advanced Placement Statistics (#1210320) 2o s seyona currens

General Course Information and Notes

GENERAL NOTES

The course description for this Advanced Placement courses is located on the College Board site at apcentral.collegeboard.com/apc/public/courses/teachers_corner/index.html.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Probablility and Statistics >
Abbreviated Title: AP STAT

Number of Credits: One (1) credit Course Length: Year (Y)

Course Number: 1210320

Course Attributes:
e Advanced Placement (AP)
Course Type: Core Academic Course Course Level: 3
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics

Educator Certifications

IMathematics (Grades 6-12)

Equivalent Courses

1210300-Probability and Statistics Honors
1210330-Cambridge AICE Mathematics Statistics AS Level
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Cambridge AICE Mathematics Statistics AS

Level (#1210330) 204- s seyond eurensy

General Course Information and Notes

GENERAL NOTES

For more information about this Cambridge course, visitcie.org.uk/programmes-and-qualifications/cambridge-advanced/cambridge-international-as-and-a-levels/curriculum/.

GENERAL INFORMATION

Course Number: 1210330

Number of Credits: Half credit (.5)

Course Type: Core Academic Course
Course Status: Course Approved

Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics

Educator Certifications

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >

SubSubject: Probablility and Statistics >
Abbreviated Title: AICE MATH STAT AS
Course Length: Semester (S)

Course Attributes:

e Advanced International Certificate of Education

(AICE)
Course Level: 3

IMathematics (Grades 6-12)

Equivalent Courses

1210300-Probability and Statistics Honors
1210320-Advanced Placement Statistics
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Trigonometry Honors (#1211300) 20 s eeyond urensy

Course Standards

MAFS.912.F-TF.1.1: Understand radian measure of an angle as the length of the arc on the unit circle subtended by the angle; Convert between degrees and radians.

S G BT 12 Explain how the unit circle in the coordinate plane enables the extension of trigonometric functions to all real numbers, interpreted as radian measures

of angles traversed counterclockwise around the unit circle.

MAFS.912 F-TF 13- Use special triangles to determine geometrically the values of sine, cosine, tangent for n/3, n/4 and n/6, and use the unit circle to express the values
of sine, cosine, and tangent for n—x, n+x, and 2n—x in terms of their values for x, where x is any real number.

MAFS.912.F-TF.1.4: Use the unit circle to explain symmetry (odd and even) and periodicity of trigonometric functions.

MAFS.912.F-TF.2.5: Choose trigonometric functions to model periodic phenomena with specified amplitude, frequency, and midline. %

Understand that restricting a trigonometric function to a domain on which it is always increasing or always decreasing allows its inverse to be

constructed.

MAFS.912.F-TF.2.6:

Use inverse functions to solve trigonometric equations that arise in modeling contexts; evaluate the solutions using technology, and interpret them in

MAFS.912.F-TF.2.7:
terms of the context. %

MAFS.912.F-TF.3.8: Prove the Pythagorean identity sin2(8) + cos2(8) = 1 and use it to calculate trigonometric ratios.

MAFS.912.F-TF.3.9: Prove the addition and subtraction, half-angle, and double-angle formulas for sine, cosine, and tangent and use these formulas to solve problems.
MAFS.912.G-SRT.3.7: Explain and use the relationship between the sine and cosine of complementary angles.

MAFS.912.G-SRT.3.8: Use trigonometric ratios and the Pythagorean Theorem to solve right triangles in applied problems. %

MAFS.912.G-SRT.4.9: Derive the formula A = 1/2 ab sin(C) for the area of a triangle by drawing an auxiliary line from a vertex perpendicular to the opposite side.
MAFS.912.G-SRT.4.10: Prove the Laws of Sines and Cosines and use them to solve problems.

MAFS.912.N-CN.1.3: Find the conjugate of a complex number; use conjugates to find moduli and quotients of complex numbers.

Represent complex numbers on the complex plane in rectangular and polar form (including real and imaginary numbers), and explain why the
rectangular and polar forms of a given complex number represent the same number.

MAFS.912.N-CN.2.4:

S SR NLE 2 5 Represent addition, subtraction, multiplication, and conjugation of complex numbers geometrically on the complex plane; use properties of this
representation for computation. For example, (-1 + V3 i)3 = 8 because (-1 + V3 i) has modulus 2 and argument 120°.
MAFS.912.N-CN.2.6: Calculate the distance between numbers in the complex plane as the modulus of the difference, and the midpoint of a segment as the average of the
numbers at its endpoints.
S G N AL Recognize vector quantities as having both magnitude and direction. Represent vector quantities by directed line segments, and use appropriate
symbols for vectors and their magnitudes (e.g., v, |v], 1lvll, v).
MAFS.912.N-VM.1.2: Find the components of a vector by subtracting the coordinates of an initial point from the coordinates of a terminal point.
MAFS.912.N-VM.1.3: Solve problems involving velocity and other quantities that can be represented by vectors.
Add and subtract vectors.
a. Add vectors end-to-end, component-wise, and by the parallelogram rule. Understand that the magnitude of a sum of two vectors is typically not
the sum of the magnitudes.
MAFS.912.N-VM.2.4: b. Given two vectors in magnitude and direction form, determine the magnitude and direction of their sum.
c. Understand vector subtraction v —w as v + (-w), where —w is the additive inverse of w, with the same magnitude as w and pointing in the
opposite direction. Represent vector subtraction graphically by connecting the tips in the appropriate order, and perform vector subtraction

component-wise.

Multiply a vector by a scalar.
a. Represent scalar multiplication graphically by scaling vectors and possibly reversing their direction; perform scalar multiplication component-wise,

MAFS.912.N-VM.2.5: €9, 85 Cv, 1) = (v, o)
b. Compute the magnitude of a scalar multiple cv using ||cv|| = |c]v. Compute the direction of cv knowing that when |c|v # 0, the direction of cv
is either along v (for ¢ > 0) or against v (for ¢ < 0).

Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending

MAFS.K12.MP.1.1: on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different
method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex problems
and identify correspondences between different approaches.

Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to
bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and

MAFS.K12.MP.2.1: manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative
reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

Construct viable arguments and critique the reasoning of others.
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Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to
the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized
or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read
the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

MAFS.K12.MP.3.1:

Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or

MAFS.K12.MP.4.1: use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools
MAFS.K12.MP.5.1: might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.
Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

MAFS.K12.MP.6.1:

Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

MAFS.K12.MP.7.1:

Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x
+1), (x=1)(x2 + x + 1), and (x = 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to
solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.

MAFS.K12.MP.8.1:

Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks; analyze the
specific results based on explanations in the text.

LAFS.1112.RST.1.3:

LAFS.1112.RST.2.4- Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical
' R context relevant to grades 11-12 texts and topics.
Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to

address a question or solve a problem.

LAFS.1112.RST.3.7:

Write arguments focused on discipline-specific content.

a. Introduce precise, knowledgeable claim(s), establish the significance of the claim(s), distinguish the claim(s) from alternate or opposing claims, and
create an organization that logically sequences the claim(s), counterclaims, reasons, and evidence.

b. Develop claim(s) and counterclaims fairly and thoroughly, supplying the most relevant data and evidence for each while pointing out the strengths
and limitations of both claim(s) and counterclaims in a discipline-appropriate form that anticipates the audience’s knowledge level, concerns,

LAFS.1112.WHST.1.1: values, and possible biases.

c. Use words, phrases, and clauses as well as varied syntax to link the major sections of the text, create cohesion, and clarify the relationships
between claim(s) and reasons, between reasons and evidence, and between claim(s) and counterclaims.

d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing.

e. Provide a concluding statement or section that follows from or supports the argument presented.

LAFS.1112.WHST.2.4: Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
LAFS.1112.WHST.3.9: Draw evidence from informational texts to support analysis, reflection, and research.
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Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grades 9-10
topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.
a. Come to discussions prepared, having read and researched material under study; explicitly draw on that preparation by referring to evidence from
texts and other research on the topic or issue to stimulate a thoughtful, well-reasoned exchange of ideas.
b. Work with peers to set rules for collegial discussions and decision-making (e.g., informal consensus, taking votes on key issues, presentation of
LAFS.910.SL.1.1: alternate views), clear goals and deadlines, and individual roles as needed.
c. Propel conversations by posing and responding to questions that relate the current discussion to broader themes or larger ideas; actively
incorporate others into the discussion; and clarify, verify, or challenge ideas and conclusions.
d. Respond thoughtfully to diverse perspectives, summarize points of agreement and disagreement, and, when warranted, qualify or justify their
own views and understanding and make new connections in light of the evidence and reasoning presented.

Integrate multiple sources of information presented in diverse media or formats (e.g., visually, quantitatively, orally) evaluating the credibility and
accuracy of each source.

LAFS.910.SL.1.2:

Evaluate a speaker’s point of view, reasoning, and use of evidence and rhetoric, identifying any fallacious reasoning or exaggerated or distorted
evidence.

LAFS.910.SL.1.3:

Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can follow the line of reasoning and the
organization, development, substance, and style are appropriate to purpose, audience, and task.

LAFS.910.SL.2.4:

ELD.K12.ELL.MA.1: English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.

ELD.K12.ELL.SI.1: English language learners communicate for social and instructional purposes within the school setting.

General Course Information and Notes

GENERAL NOTES

Honors and Advanced Level Course Note: Advanced courses require a greater demand on students through increased academic rigor. Academic rigor is obtained
through the application, analysis, evaluation, and creation of complex ideas that are often abstract and multi-faceted. Students are challenged to think and collaborate
critically on the content they are learning. Honors level rigor will be achieved by increasing text complexity through text selection, focus on high-level qualitative measures,
and complexity of task. Instruction will be structured to give students a deeper understanding of conceptual themes and organization within and across disciplines. Academic
rigor is more than simply assigning to students a greater quantity of work.

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support,
students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL’s need for communication and social skills. To
access an ELL supporting document which delineates performance definitions and descriptors, please click on the following link:
cpalms.org/uploads/docs/standards/eld/MA.pdf

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Trigonometry >

Abbreviated Title: TRIG HON

Course Number: 1211300

Number of Credits: Half credit (.5) Course Length: Semester (S)
Course Attributes:
e Honors
Course Type: Core Academic Course Course Level: 3

Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics

Educator Certifications

IMathematics (Grades 6-12) I
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Discrete Mathematics Honors (#1212300) 2 s seyond urrens

Course Standards

Given a real-world context, represent constraints as systems of linear equations or inequalities. Interpret solutions to problems as viable or non-viable
options.

MA.912.AR.9.6: Clarifications:
Clarification 1: Instruction focuses on analyzing a given function that models a real-world situation and writing constraints that are represented as
linear equations or linear inequalities.

MA.912.AR.9.8: Solve real-world problems involving linear programming in two variables.
MA.912.AR.10.1: Given a mathematical or real-world context, write and solve problems involving arithmetic sequences.
MA.912.AR.10.2: Given a mathematical or real-world context, write and solve problems involving geometric sequences.

MA.912.AR.10.5- Given a mathematical or real-world context, write a sequence using function notation, defined explicitly or recursively, to represent relationships
T between quantities from a written description.
MA.912.AR.10.6: Given a mathematical or real-world context, find the domain of a given sequence defined recursively or explicitly.

Describe events as subsets of a sample space using characteristics, or categories, of the outcomes, or as unions, intersections or complements of

MA.912.DP.4.1:
other events.

MA.912.DP.4.9: Apply the addition and multiplication rules for counting to solve mathematical and real-world problems, including problems involving probability.

MA.912.DP.4.10: Given a mathematical or real-world situation, calculate the appropriate permutation or combination.

Determine symmetries of reflection, symmetries of rotation and symmetries of translation of a geometric figure.

Clarifications:
Clarification 1: Instruction includes determining the order of each symmetry.
Clarification 2: Instruction includes the connection between tessellations of the plane and symmetries of translations.

MA.912.GR.2.4:

MA.912.LT.1.1: Apply recursive and iterative thinking to solve problems.
Solve problems involving recurrence relations.

Clarifications:
MA.912.LT.1.2: Clarification 1: Instruction includes finding explicit or recursive equations for recursively defined sequences.
Clarification 2: Problems include fractals, the Fibonacci sequence, growth models and finite difference.

Define and explain the basic concepts of Graph Theory.

Clarifications:
MA.912.LT.2.1:
Clarification 1: Basic concepts include vertex, edge, directed edge, undirected edge, path, vertex degree, directed graph, undirected graph, tree,

bipartite graph, circuit, connectedness and planarity.

Solve problems involving paths in graphs.

MA.912.LT.2.2: Clarifications:
Clarification 1: Instruction includes simple paths and circuits; Hamiltonian paths and circuits; and Eulerian paths and circuits.

MA.912.LT.2.3: Solve scheduling problems using critical path analysis and Gantt charts. Create a schedule using critical path analysis.
Apply graph coloring techniques to solve problems.

MA.912.LT.2.4: Clarifications:
Clarification 1: Problems include map coloring and committee assignments.

Apply spanning trees, rooted trees, binary trees and decision trees to solve problems.

Clarifications:
Clarification 1: Instruction includes the use of technology to determine the number of possible solutions and generating solutions when a feasible
number of possible solutions exists.

MA.912.LT.2.5:

Define and explain the basic concepts of Election Theory and voting.

Clarifications:
Clarification 1: Basic concepts include approval and preference voting, plurality, majority, runoff, sequential runoff, Borda count, Condorcet and
other fairness criteria, dummy voters and coalition.

MA.912.LT.3.1:

Analyze election data using election theory techniques. Explain how Arrow’s Impossibility Theorem may be related to the fairness of the outcome of

MA.912.LT.3.2: )
the election.

MA.912.LT.3.3: Decide voting power within a group using weighted voting techniques. Provide real-world examples of weighted voting and its pros and cons.
Solve problems using fair division and apportionment techniques.

Clarifications:
Clarification 1: Problems include fair division among people with different preferences, fairly dividing an inheritance that includes indivisible goods,
salary caps in sports and allocation of representatives to Congress.

MA.912.LT.3.4:

MA.912.LT.4.1: Translate propositional statements into logical arguments using propositional variables and logical connectives.
MA.912.LT.4.2: Determine truth values of simple and compound statements using truth tables.
Identify and accurately interpret “if...then,” “if and only if,” “all” and “not” statements. Find the converse, inverse and contrapositive of a statement.

Clarifications:
MA.912.LT.4.3 Clarification 1: Instruction focuses on recognizing the relationships between an "if...then” statement and the converse, inverse and contrapositive
of that statement.
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MA.912.LT.4.4:
MA.912.LT.4.5:
MA.912.LT.4.6:

MA.912.LT.4.7:

MA.912.LT.4.8:
MA.912.LT.4.9:

MA.912.LT.4.10:

MA.912.LT.5.1:

MA.912.LT.5.2:

MA.912.LT.5.3:

MA.912.LT.5.4:

MA.912.LT.5.5:
MA.912.LT.5.6:

MA.K12.MTR.1.1:

MA.K12.MTR.2.1:

MA.K12.MTR.3.1:

MA.K12.MTR.4.1:

Clarification 2: Within the Geometry course, instruction focuses on the connection to proofs within the course.

Represent logic operations, such as AND, OR, NOT, NOR, and XOR, using logical symbolism to solve problems.

Determine whether two propositions are logically equivalent.

Apply methods of direct and indirect proof and determine whether a logical argument is valid.

Identify and give examples of undefined terms; axioms; theorems; proofs, including proofs using mathematical induction; and inductive and deductive
reasoning.

Construct proofs, including proofs by contradiction.

Construct logical arguments using laws of detachment, syllogism, tautology, contradiction and Euler Diagrams.

Judge the validity of arguments and give counterexamples to disprove statements.

Clarifications:
Clarification 1: Within the Geometry course, instruction focuses on the connection to proofs within the course.

Given two sets, determine whether the two sets are equivalent and whether one set is a subset of another. Given one set, determine its power set.
Given a relation on two sets, determine whether the relation is a function, determine the inverse of the relation if it exists and identify if the relation is
bijective.

Partition a set into disjoint subsets and determine an equivalence class given the equivalence relation on a set.

Perform the set operations of taking the complement of a set and the union, intersection, difference and product of two sets.

Clarifications:
Clarification 1: Instruction includes the connection to probability and the words AND, OR and NOT.

Explore relationships and patterns and make arguments about relationships between sets using Venn Diagrams.
Prove set relations, including DeMorgan’s Laws and equivalence relations.
Mathematicians who participate in effortful learning both individually and with others:

e Analyze the problem in a way that makes sense given the task.

e Ask questions that will help with solving the task.

e Build perseverance by modifying methods as needed while solving a challenging task.

e Stay engaged and maintain a positive mindset when working to solve tasks.

e Help and support each other when attempting a new method or approach.

Clarifications:
Teachers who encourage students to participate actively in effortful learning both individually and with others:
e Cultivate a community of growth mindset learners.
e Foster perseverance in students by choosing tasks that are challenging.
e Develop students’ ability to analyze and problem solve.
e Recognize students’ effort when solving challenging problems.

Demonstrate understanding by representing problems in multiple ways.
Mathematicians who demonstrate understanding by representing problems in multiple ways:

e Build understanding through modeling and using manipulatives.

e Represent solutions to problems in multiple ways using objects, drawings, tables, graphs and equations.
e Progress from modeling problems with objects and drawings to using algorithms and equations.

e Express connections between concepts and representations.

e Choose a representation based on the given context or purpose.

Clarifications:

Teachers who encourage students to demonstrate understanding by representing problems in multiple ways:
e Help students make connections between concepts and representations.
e Provide opportunities for students to use manipulatives when investigating concepts.
e Guide students from concrete to pictorial to abstract representations as understanding progresses.

e Show students that various representations can have different purposes and can be useful in different situations.

Complete tasks with mathematical fluency.
Mathematicians who complete tasks with mathematical fluency:

e Select efficient and appropriate methods for solving problems within the given context.
e Maintain flexibility and accuracy while performing procedures and mental calculations.

e Complete tasks accurately and with confidence.

e Adapt procedures to apply them to a new context.

e Use feedback to improve efficiency when performing calculations.

Clarifications:

Teachers who encourage students to complete tasks with mathematical fluency:
e Provide students with the flexibility to solve problems by selecting a procedure that allows them to solve efficiently and accurately.
e Offer multiple opportunities for students to practice efficient and generalizable methods.

e Provide opportunities for students to reflect on the method they used and determine if a more efficient method could have been used.

Engage in discussions that reflect on the mathematical thinking of self and others.
Mathematicians who engage in discussions that reflect on the mathematical thinking of self and others:

e Communicate mathematical ideas, vocabulary and methods effectively.
e Analyze the mathematical thinking of others.

e Compare the efficiency of a method to those expressed by others.

e Recognize errors and suggest how to correctly solve the task.

e Justify results by explaining methods and processes.

e Construct possible arguments based on evidence.
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MA.K12.MTR.5.1:

MA.K12.MTR.6.1:

MA.K12.MTR.7.1:

ELA.K12.EE.1.1:

ELA.K12.EE.2.1:

ELA.K12.EE.3.1:

Clarifications:
Teachers who encourage students to engage in discussions that reflect on the mathematical thinking of self and others:
e Establish a culture in which students ask questions of the teacher and their peers, and error is an opportunity for learning.
e Create opportunities for students to discuss their thinking with peers.
e Select, sequence and present student work to advance and deepen understanding of correct and increasingly efficient methods.
o Develop students’ ability to justify methods and compare their responses to the responses of their peers.

Use patterns and structure to help understand and connect mathematical concepts.
Mathematicians who use patterns and structure to help understand and connect mathematical concepts:

e Focus on relevant details within a problem.

e Create plans and procedures to logically order events, steps or ideas to solve problems.
e Decompose a complex problem into manageable parts.

e Relate previously learned concepts to new concepts.

e Look for similarities among problems.

e Connect solutions of problems to more complicated large-scale situations.

Clarifications:
Teachers who encourage students to use patterns and structure to help understand and connect mathematical concepts:
e Help students recognize the patterns in the world around them and connect these patterns to mathematical concepts.
e Support students to develop generalizations based on the similarities found among problems.
e Provide opportunities for students to create plans and procedures to solve problems.
e Develop students’ ability to construct relationships between their current understanding and more sophisticated ways of thinking.

Assess the reasonableness of solutions.
Mathematicians who assess the reasonableness of solutions:

e Estimate to discover possible solutions.

e Use benchmark quantities to determine if a solution makes sense.
e Check calculations when solving problems.

e Verify possible solutions by explaining the methods used.

e Evaluate results based on the given context.

Clarifications:

Teachers who encourage students to assess the reasonableness of solutions:
e Have students estimate or predict solutions prior to solving.
e Prompt students to continually ask, “Does this solution make sense? How do you know?”
e Reinforce that students check their work as they progress within and after a task.

e Strengthen students’ ability to verify solutions through justifications.

Apply mathematics to real-world contexts.
Mathematicians who apply mathematics to real-world contexts:

e Connect mathematical concepts to everyday experiences.
e Use models and methods to understand, represent and solve problems.
e Perform investigations to gather data or determine if a method is appropriate. ¢ Redesign models and methods to improve accuracy or efficiency.

Clarifications:
Teachers who encourage students to apply mathematics to real-world contexts:
e Provide opportunities for students to create models, both concrete and abstract, and perform investigations.
e Challenge students to question the accuracy of their models and methods.
e Support students as they validate conclusions by comparing them to the given situation.
e Indicate how various concepts can be applied to other disciplines.

Cite evidence to explain and justify reasoning.

Clarifications:

K-1 Students include textual evidence in their oral communication with guidance and support from adults. The evidence can consist of details
from the text without naming the text. During 1st grade, students learn how to incorporate the evidence in their writing.

2-3 Students include relevant textual evidence in their written and oral communication. Students should name the text when they refer to it.
In 3rd grade, students should use a combination of direct and indirect citations.

4-5 Students continue with previous skills and reference comments made by speakers and peers. Students cite texts that they've directly
quoted, paraphrased, or used for information. When writing, students will use the form of citation dictated by the instructor or the style guide
referenced by the instructor.

6-8 Students continue with previous skills and use a style guide to create a proper citation.

9-12 Students continue with previous skills and should be aware of existing style guides and the ways in which they differ.

Read and comprehend grade-level complex texts proficiently.

Clarifications:
See Text Complexity for grade-level complexity bands and a text complexity rubric.

Make inferences to support comprehension.

Clarifications:

Students will make inferences before the words infer or inference are introduced. Kindergarten students will answer questions like “Why is the girl
smiling?” or make predictions about what will happen based on the title page. Students will use the terms and apply them in 2nd grade and
beyond.

Use appropriate collaborative techniques and active listening skills when engaging in discussions in a variety of situations.
I
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Clarifications:

In kindergarten, students learn to listen to one another respectfully.

In grades 1-2, students build upon these skills by justifying what they are thinking. For example: "I think because ." The
collaborative conversations are becoming academic conversations.

ELA.K12.EE.4.1:

In grades 3-12, students engage in academic conversations discussing claims and justifying their reasoning, refining and applying skills. Students
build on ideas, propel the conversation, and support claims and counterclaims with evidence.

Use the accepted rules governing a specific format to create quality work.

Clarifications:

ELA.K12.EE.5.1: Students will incorporate skills learned into work products to produce quality work. For students to incorporate these skills appropriately, they
must receive instruction. A 3rd grade student creating a poster board display must have instruction in how to effectively present information to
do quality work.

Use appropriate voice and tone when speaking or writing.

Clarifications:
In kindergarten and 1st grade, students learn the difference between formal and informal language. For example, the way we talk to our friends
differs from the way we speak to adults. In 2nd grade and beyond, students practice appropriate social and academic language to discuss texts.

ELA.K12.EE.6.1:

ELD.K12.ELL.MA.1: English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.

General Course Information and Notes

VERSION DESCRIPTION

In Discrete Mathematics Honors, instructional time will emphasize five areas: (1) extending understanding of sequences and patterns to include Fibonacci sequences and
tessellations; (2) applying probability and combinatorics; (3) extending understanding of systems of equations and inequalities to solve linear programming problems; (4)
developing an understanding of Graph Theory, Election Theory and Set Theory and (5) developing an understanding of propositional logic, arguments and methods of proof.

All clarifications stated, whether general or specific to Discrete Mathematics Honors, are expectations for instruction of that benchmark.

Curricular content for all subjects must integrate critical-thinking, problem-solving, and workforce-literacy skills; communication, reading, and writing skills; mathematics skills;
collaboration skills; contextual and applied-learning skills; technology-literacy skills; information and media-literacy skills; and civic-engagement skills.

GENERAL NOTES

Honors and Accelerated Level Course Note: Accelerated courses require a greater demand on students through increased academic rigor. Academic rigor is obtained through
the application, analysis, evaluation, and creation of complex ideas that are often abstract and multi-faceted. Students are challenged to think and collaborate critically on
the content they are learning. Honors level rigor will be achieved by increasing text complexity through text selection, focus on high-level qualitative measures, and
complexity of task. Instruction will be structured to give students a deeper understanding of conceptual themes and organization within and across disciplines. Academic rigor
is more than simply assigning to students a greater quantity of work.

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support,
students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL’s need for communication and social skills. To
access an ELL supporting document which delineates performance definitions and descriptors, please click on the following

link: cpalms.org/uploads/docs/standards/eld/MA.pdf

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Discrete Mathematics >
Abbreviated Title: DISCRETE MATH HONORS
Number of Credits: One (1) credit Course Length: Year (Y)

Course Attributes:

e Honors

Course Number: 1212300

e Class Size Core Required
Course Type: Core Academic Course Course Level: 3
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics
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Advanced Topics in Mathematics (#1298310) 205 - ana ceyond ceureny

Course Standards

MAFS.912.A-REI.3.8:
MAFS.912.A-REI.3.9:

MAFS.912.F-BF.1.1:

MAFS.912.F-BF.1.2:

MAFS.912.F-BF.2.3:

MAFS.912.F-BF.2.4:

MAFS.912.F-BF.2.5:

MAFS.912.F-IF.3.7:

MAFS.912.F-IF.3.8:

MAFS.912.F-IF.3.9:

MAFS.912.F-TF.1.3:

MAFS.912.F-TF.1.4:
MAFS.912.F-TF.2.5:

MAFS.912.F-TF.2.6:

MAFS.912.F-TF.2.7:

MAFS.912.F-TF.3.8:
MAFS.912.F-TF.3.9:

MAFS.912.G-GPE.1.1:

MAFS.912.G-GPE.1.2:
MAFS.912.G-GPE.1.3:
MAFS.912.N-CN.1.3:

MAFS.912.N-CN.2.4:

MAFS.912.G-GMD.1.1:

MAFS.912.G-GMD.1.2:

Represent a system of linear equations as a single matrix equation in a vector variable.
Find the inverse of a matrix if it exists and use it to solve systems of linear equations (using technology for matrices of dimension 3 x 3 or greater).
Write a function that describes a relationship between two quantities. %
a. Determine an explicit expression, a recursive process, or steps for calculation from a context.
b. Combine standard function types using arithmetic operations. For example, build a function that models the temperature of a cooling body by
adding a constant function to a decaying exponential, and relate these functions to the model.
c. Compose functions. For example, if T(y) is the temperature in the atmosphere as a function of height, and h(t) is the height of a weather balloon
as a function of time, then T(h(t)) is the temperature at the location of the weather balloon as a function of time.

Write arithmetic and geometric sequences both recursively and with an explicit formula, use them to model situations, and translate between the two
forms. %

Identify the effect on the graph of replacing f(x) by f(x) + k, k f(x), f(kx), and f(x + k) for specific values of k (both positive and negative); find the
value of k given the graphs. Experiment with cases and illustrate an explanation of the effects on the graph using technology. Include recognizing
even and odd functions from their graphs and algebraic expressions for them.

Find inverse functions.
a. Solve an equation of the form f(x) = ¢ for a simple function f that has an inverse and write an expression for the inverse. For example, f(x) =2 x3
or f(x) = (x+1)/(x-1) for x # 1.
b. Verify by composition that one function is the inverse of another.
c. Read values of an inverse function from a graph or a table, given that the function has an inverse.
d. Produce an invertible function from a non-invertible function by restricting the domain.

Understand the inverse relationship between exponents and logarithms and use this relationship to solve problems involving logarithms and exponents.

Graph functions expressed symbolically and show key features of the graph, by hand in simple cases and using technology for more complicated cases.
*

. Graph linear and quadratic functions and show intercepts, maxima, and minima.

. Graph square root, cube root, and piecewise-defined functions, including step functions and absolute value functions.

. Graph polynomial functions, identifying zeros when suitable factorizations are available, and showing end behavior.

. Graph rational functions, identifying zeros and asymptotes when suitable factorizations are available, and showing end behavior.

® O o T o

. Graph exponential and logarithmic functions, showing intercepts and end behavior, and trigonometric functions, showing period, midline, and
amplitude, and using phase shift.

Write a function defined by an expression in different but equivalent forms to reveal and explain different properties of the function.
a. Use the process of factoring and completing the square in a quadratic function to show zeros, extreme values, and symmetry of the graph, and
interpret these in terms of a context.
b. Use the properties of exponents to interpret expressions for exponential functions. For example, identify percent rate of change in functions such
asy = (102 Y = (0.97) Y = clop=s Y = (2)we, and classify them as representing exponential growth or decay.

Compare properties of two functions each represented in a different way (algebraically, graphically, numerically in tables, or by verbal descriptions). For
example, given a graph of one quadratic function and an algebraic expression for another, say which has the larger maximum.

Use special triangles to determine geometrically the values of sine, cosine, tangent for n/3, n/4 and n/6, and use the unit circle to express the values
of sine, cosine, and tangent for n—x, n+x, and 2n—x in terms of their values for x, where x is any real number.

Use the unit circle to explain symmetry (odd and even) and periodicity of trigonometric functions.

Choose trigonometric functions to model periodic phenomena with specified amplitude, frequency, and midline. %

Understand that restricting a trigonometric function to a domain on which it is always increasing or always decreasing allows its inverse to be
constructed.

Use inverse functions to solve trigonometric equations that arise in modeling contexts; evaluate the solutions using technology, and interpret them in
terms of the context. %

Prove the Pythagorean identity sin2(8) + cos2(8) = 1 and use it to calculate trigonometric ratios.

Prove the addition and subtraction, half-angle, and double-angle formulas for sine, cosine, and tangent and use these formulas to solve problems.
Give an informal argument for the formulas for the circumference of a circle, area of a circle, volume of a cylinder, pyramid, and cone. Use dissection
arguments, Cavalieri’s principle, and informal limit arguments.

Give an informal argument using Cavalieri’s principle for the formulas for the volume of a sphere and other solid figures.

Derive the equation of a circle of given center and radius using the Pythagorean Theorem; complete the square to find the center and radius of a
circle given by an equation.

Derive the equation of a parabola given a focus and directrix.

Derive the equations of ellipses and hyperbolas given the foci and directrices.

Find the conjugate of a complex number; use conjugates to find moduli and quotients of complex numbers.

Represent complex numbers on the complex plane in rectangular and polar form (including real and imaginary numbers), and explain why the
rectangular and polar forms of a given complex number represent the same number.
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MAFS.912.N-CN.2.5:

MAFS.912.N-CN.2.6:

MAFS.912.N-CN.3.7:
MAFS.912.N-CN.3.8:
MAFS.912.N-CN.3.9:
MAFS.912.N-VM.3.6:
MAFS.912.N-VM.3.7:
MAFS.912.N-VM.3.8:

MAFS.912.N-VM.3.9:

MAFS.912.N-VM.3.10:

MAFS.912.N-VM.3.11:

MAFS.912.N-VM.3.12:
MAFS.912.5-CP.2.6:
MAFS.912.S-CP.2.7:

MAFS.912.5-CP.2.8:

MAFS.912.S-CP.2.9:

MAFS.912.S-MD.1.1:

MAFS.912.S-MD.1.2:

MAFS.912.5-MD.1.3:

MAFS.912.S-MD.1.4:

MAFS.912.S-MD.2.5:

MAFS.912.S-MD.2.6:
MAFS.912.5-MD.2.7:

MAFS.K12.MP.1.1:

MAFS.K12.MP.2.1:

MAFS.K12.MP.3.1:

Represent addition, subtraction, multiplication, and conjugation of complex numbers geometrically on the complex plane; use properties of this
representation for computation. For example, (-1 + V3 i)3 = 8 because (-1 + V3 i) has modulus 2 and argument 120°.
Calculate the distance between numbers in the complex plane as the modulus of the difference, and the midpoint of a segment as the average of the
numbers at its endpoints.
Solve quadratic equations with real coefficients that have complex solutions.
Extend polynomial identities to the complex numbers. For example, rewrite x2 + 4 as (x + 2i)(x — 2i).
Know the Fundamental Theorem of Algebra; show that it is true for quadratic polynomials.
Use matrices to represent and manipulate data, e.g., to represent payoffs or incidence relationships in a network.

Multiply matrices by scalars to produce new matrices, e.g., as when all of the payoffs in a game are doubled.
Add, subtract, and multiply matrices of appropriate dimensions.
Understand that, unlike multiplication of numbers, matrix multiplication for square matrices is not a commutative operation, but still satisfies the
associative and distributive properties.
Understand that the zero and identity matrices play a role in matrix addition and multiplication similar to the role of 0 and 1 in the real numbers. The
determinant of a square matrix is nonzero if and only if the matrix has a multiplicative inverse.
Multiply a vector (regarded as a matrix with one column) by a matrix of suitable dimensions to produce another vector. Work with matrices as
transformations of vectors.
Work with 2 x 2 matrices as transformations of the plane, and interpret the absolute value of the determinant in terms of area.
Find the conditional probability of A given B as the fraction of B’s outcomes that also belong to A, and interpret the answer in terms of the model. %
Apply the Addition Rule, P(A or B) = P(A) + P(B) — P(A and B), and interpret the answer in terms of the model. %
Apply the general Multiplication Rule in a uniform probability model, P(A and B) = P(A)P(B|A) = P(B)P(A|B), and interpret the answer in terms of the
model. %
Use permutations and combinations to compute probabilities of compound events and solve problems. %
Define a random variable for a quantity of interest by assigning a numerical value to each event in a sample space; graph the corresponding probability
distribution using the same graphical displays as for data distributions. %
Calculate the expected value of a random variable; interpret it as the mean of the probability distribution. %
Develop a probability distribution for a random variable defined for a sample space in which theoretical probabilities can be calculated; find the expected
value. For example, find the theoretical probability distribution for the number of correct answers obtained by guessing on all five questions of a
multiple-choice test where each question has four choices, and find the expected grade under various grading schemes. %
Develop a probability distribution for a random variable defined for a sample space in which probabilities are assigned empirically; find the expected
value. For example, find a current data distribution on the number of TV sets per household in the United States, and calculate the expected number
of sets per household. How many TV sets would you expect to find in 100 randomly selected households? %
Weigh the possible outcomes of a decision by assigning probabilities to payoff values and finding expected values. %

a. Find the expected payoff for a game of chance. For example, find the expected winnings from a state lottery ticket or a game at a fast-food

restaurant.
b. Evaluate and compare strategies on the basis of expected values. For example, compare a high-deductible versus a low-deductible automobile
insurance policy using various, but reasonable, chances of having a minor or a major accident.

Use probabilities to make fair decisions (e.g., drawing by lots, using a random number generator). %
Analyze decisions and strategies using probability concepts (e.g., product testing, medical testing, pulling a hockey goalie at the end of a game). %
Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending
on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different
method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex problems
and identify correspondences between different approaches.

Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to
bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and
manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative
reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to
the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized
or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read
the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
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MAFS.K12.MP.4.1:

MAFS.K12.MP.5.1:

MAFS.K12.MP.6.1:

MAFS.K12.MP.7.1:

MAFS.K12.MP.8.1:

LAFS.1112.RST.1.3:

LAFS.1112.RST.2.4:

LAFS.1112.RST.3.7:

LAFS.1112. WHST.1.1:

LAFS.1112.WHST.1.2:

LAFS.1112.WHST.2.4:
LAFS.1112.WHST.3.9:

reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or
use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools
might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.

Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x
+1), (x-1)(x2 + x+ 1), and (x — 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to
solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.

Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks; analyze the
specific results based on explanations in the text.

Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical
context relevant to grades 11-12 texts and topics.

Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to
address a question or solve a problem.

Write arguments focused on discipline-specific content.

a. Introduce precise, knowledgeable claim(s), establish the significance of the claim(s), distinguish the claim(s) from alternate or opposing claims, and
create an organization that logically sequences the claim(s), counterclaims, reasons, and evidence.

b. Develop claim(s) and counterclaims fairly and thoroughly, supplying the most relevant data and evidence for each while pointing out the strengths
and limitations of both claim(s) and counterclaims in a discipline-appropriate form that anticipates the audience’s knowledge level, concerns,
values, and possible biases.

c. Use words, phrases, and clauses as well as varied syntax to link the major sections of the text, create cohesion, and clarify the relationships
between claim(s) and reasons, between reasons and evidence, and between claim(s) and counterclaims.

d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing.

e. Provide a concluding statement or section that follows from or supports the argument presented.

Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes.

a. Introduce a topic and organize complex ideas, concepts, and information so that each new element builds on that which precedes it to create a
unified whole; include formatting (e.g., headings), graphics (e.g., figures, tables), and multimedia when useful to aiding comprehension.

b. Develop the topic thoroughly by selecting the most significant and relevant facts, extended definitions, concrete details, quotations, or other
information and examples appropriate to the audience’s knowledge of the topic.

c. Use varied transitions and sentence structures to link the major sections of the text, create cohesion, and clarify the relationships among complex
ideas and concepts.

d. Use precise language, domain-specific vocabulary and techniques such as metaphor, simile, and analogy to manage the complexity of the topic;
convey a knowledgeable stance in a style that responds to the discipline and context as well as to the expertise of likely readers.

e. Provide a concluding statement or section that follows from and supports the information or explanation provided (e.g., articulating implications or
the significance of the topic).

Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
Draw evidence from informational texts to support analysis, reflection, and research.
Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grades 9-10
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topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.

a. Come to discussions prepared, having read and researched material under study; explicitly draw on that preparation by referring to evidence from
texts and other research on the topic or issue to stimulate a thoughtful, well-reasoned exchange of ideas.

b. Work with peers to set rules for collegial discussions and decision-making (e.g., informal consensus, taking votes on key issues, presentation of

LAFS.910.SL.1.1: alternate views), clear goals and deadlines, and individual roles as needed.

c. Propel conversations by posing and responding to questions that relate the current discussion to broader themes or larger ideas; actively
incorporate others into the discussion; and clarify, verify, or challenge ideas and conclusions.

d. Respond thoughtfully to diverse perspectives, summarize points of agreement and disagreement, and, when warranted, qualify or justify their
own views and understanding and make new connections in light of the evidence and reasoning presented.

Integrate multiple sources of information presented in diverse media or formats (e.g., visually, quantitatively, orally) evaluating the credibility and
accuracy of each source.

LAFS.910.SL.1.2:

Evaluate a speaker’s point of view, reasoning, and use of evidence and rhetoric, identifying any fallacious reasoning or exaggerated or distorted
evidence.

LAFS.910.SL.1.3:

Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can follow the line of reasoning and the
organization, development, substance, and style are appropriate to purpose, audience, and task.

LAFS.910.SL.2.4:

ELD.K12.ELL.MA.1: English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.

ELD.K12.ELL.SI.1: English language learners communicate for social and instructional purposes within the school setting.

General Course Information and Notes

GENERAL NOTES

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support,
students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL's need for communication and social skills. To
access an ELL supporting document which delineates performance definitions and descriptors, please click on the following link:
cpalms.org/uploads/docs/standards/eld/MA.pdf

Additional Instructional Resources:
A.V.E. for Success Collection is provided by the Florida Association of School Administrators: fasa.net/4DCGI/cms/review.html|?Action=CMS_Document&DoclD=139. Please be
aware that these resources have not been reviewed by CPALMS and there may be a charge for the use of some of them in this collection.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 9 to 12 and Adult
Education Courses > Subject: Mathematics >
SubSubject: Liberal Arts Mathematics >
Abbreviated Title: ADV TOPICS IN MATH

Number of Credits: One (1) credit Course Length: Year (Y)

Course Number: 1298310

Course Type: Core Academic Course Course Level: 2
Course Status: Course Approved
Grade Level(s): 9,10,11,12

Graduation Requirement: Mathematics

Educator Certifications

IMathematics (Grades 6-12) I
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Foundational Skills in Mathematics K-2 (#5012005) 2s- 2022

(current)

Course Standards

MAFS.1.G.1.1:

MAFS.1.G.1.2:

MAFS.1.G.1.3:

MAFS.1.MD.1.1:

MAFS.1.MD.1.a:

MAFS.1.MD.2.3:

MAFS.1.MD.2.a:

MAFS.1.MD.3.4:

MAFS.1.NBT.1.1:

MAFS.1.NBT.2.2:

MAFS.1.NBT.2.3:

MAFS.1.NBT.3.4:

MAFS.1.NBT.3.5:

MAFS.1.NBT.3.6:

MAFS.1.0A.1.1:

MAFS.1.0A.1.2:

MAFS.1.0A.2.3:

MAFS.1.0A.2.4:
MAFS.1.0A.3.5:

MAFS.1.0A.3.6:

MAFS.1.0A.4.7:

MAFS.1.0A.4.8:

Distinguish between defining attributes (e.g., triangles are closed and three-sided) versus non-defining attributes (e.g., color, orientation, overall size);
build and draw shapes to possess defining attributes.

Compose two-dimensional shapes (rectangles, squares, trapezoids, triangles, half-circles, and quarter-circles) or three-dimensional shapes (cubes, right
rectangular prisms, right circular cones, and right circular cylinders) to create a composite shape, and compose new shapes from the composite shape.
Partition circles and rectangles into two and four equal shares, describe the shares using the words halves, fourths, and quarters, and use the phrases
half of, fourth of, and quarter of. Describe the whole as two of, or four of the shares. Understand for these examples that decomposing into more
equal shares creates smaller shares.

Order three objects by length; compare the lengths of two objects indirectly by using a third object.

Understand how to use a ruler to measure length to the nearest inch.

a. Recognize that the ruler is a tool that can be used to measure the attribute of length.

b. Understand the importance of the zero point and end point and that the length measure is the span between two points.

¢. Recognize that the units marked on a ruler have equal length intervals and fit together with no gaps or overlaps. These equal interval distances
can be counted to determine the overall length of an object.

Tell and write time in hours and half-hours using analog and digital clocks.
Identify and combine values of money in cents up to one dollar working with a single unit of currency?.

a. ldentify the value of coins (pennies, nickels, dimes, quarters).

b. Compute the value of combinations of coins (pennies and/or dimes).

c. Relate the value of pennies, dimes, and quarters to the dollar (e.g., There are 100 pennies or ten dimes or four quarters in one dollar.)
(*students are not expected to understand the decimal notation for combinations of dollars and cents.)

Organize, represent, and interpret data with up to three categories; ask and answer questions about the total number of data points, how many in
each category, and how many more or less are in one category than in another.
Count to 120, starting at any number less than 120. In this range, read and write numerals and represent a number of objects with a written
numeral.
Understand that the two digits of a two-digit number represent amounts of tens and ones.

a. 10 can be thought of as a bundle of ten ones — called a “ten.”

b. The numbers from 11 to 19 are composed of a ten and one, two, three, four, five, six, seven, eight, or nine ones.

c. The numbers 10, 20, 30, 40, 50, 60, 70, 80, 90 refer to one, two, three, four, five, six, seven, eight, or nine tens (and 0 ones).

d. Decompose two-digit numbers in multiple ways (e.g., 64 can be decomposed into 6 tens and 4 ones or into 5 tens and 14 ones).

Compare two two-digit numbers based on meanings of the tens and ones digits, recording the results of comparisons with the symbols >, =, and <.
Add within 100, including adding a two-digit number and a one-digit number, and adding a two-digit number and a multiple of 10, using concrete
models or drawings and strategies based on place value, properties of operations, and/or the relationship between addition and subtraction; relate the
strategy to a written method and explain the reasoning used. Understand that in adding two-digit numbers, one adds tens and tens, ones and ones;
and sometimes it is necessary to compose a ten.

Given a two-digit number, mentally find 10 more or 10 less than the number, without having to count; explain the reasoning used.

Subtract multiples of 10 in the range 10-90 from multiples of 10 in the range 10-90 (positive or zero differences), using concrete models or drawings
and strategies based on place value, properties of operations, and/or the relationship between addition and subtraction; relate the strategy to a
written method and explain the reasoning used.

Use addition and subtraction within 20 to solve word problems! involving situations of adding to, taking from, putting together, taking apart, and
comparing, with unknowns in all positions, e.g., by using objects, drawings, and equations with a symbol for the unknown number to represent the
problem (1Students are not required to independently read the word problems.)

Solve word problems that call for addition of three whole numbers whose sum is less than or equal to 20, e.g., by using objects, drawings, and
equations with a symbol for the unknown number to represent the problem.

Apply properties of operations as strategies to add and subtract. Examples: If 8 + 3 = 11 is known, then 3 + 8 = 11 is also known. (Commutative
property of addition.) To add 2 + 6 + 4, the second two numbers can be added to make a ten, so 2 + 6 + 4 = 2 + 10 = 12. (Associative property of
addition.)

Understand subtraction as an unknown-addend problem. For example, subtract 10 — 8 by finding the number that makes 10 when added to 8.

Relate counting to addition and subtraction (e.g., by counting on 2 to add 2).

Add and subtract within 20, demonstrating fluency for addition and subtraction within 10. Use strategies such as counting on; making ten (e.g., 8 + 6
=8+ 2+ 4 =10+ 4 = 14); decomposing a number leading to a ten (e.g., 13-4 = 13 -3 -1 = 10 — 1 = 9); using the relationship between
addition and subtraction (e.g., knowing that 8 + 4 = 12, one knows 12 — 8 = 4); and creating equivalent but easier or known sums (e.g., adding 6 +
7 by creating the known equivalent 6 + 6 + 1 = 12 + 1 = 13).

Understand the meaning of the equal sign, and determine if equations involving addition and subtraction are true or false. For example, which of the
following equations are true and which are false? 6 =6, 7=8-1,5+2=2+54+1=5+2.

Determine the unknown whole number in an addition or subtraction equation relating to three whole numbers. For example, determine the unknown
number that makes the equation true in each of the equations 8 + ? = 11, 5=[]-3,6 + 6 = [].
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MAFS.2.G.1.1:

MAFS.2.G.1.2:

MAFS.2.G.1.3:

MAFS.2.MD.1.1:

MAFS.2.MD.1.2:

MAFS.2.MD.1.3:
MAFS.2.MD.1.4:

MAFS.2.MD.2.5:

MAFS.2.MD.2.6:

MAFS.2.MD.3.7:

MAFS.2.MD.3.8:

MAFS.2.MD.4.9:

MAFS.2.MD.4.10:

MAFS.2.NBT.1.1:

MAFS.2.NBT.1.2:
MAFS.2.NBT.1.3:

MAFS.2.NBT.1.4:

MAFS.2.NBT.2.5:

MAFS.2.NBT.2.6:

MAFS.2.NBT.2.7:

MAFS.2.NBT.2.8:
MAFS.2.NBT.2.9:

MAFS.2.0A.1.1:

MAFS.2.0A.1.a:

MAFS.2.0A.2.2:

MAFS.2.0A.3.3:

MAFS.2.0A.3.4:

MAFS.K.CC.1.1:
MAFS.K.CC.1.2:
MAFS.K.CC.1.3:

MAFS.K.CC.2.4:

MAFS.K.CC.2.5:

Recognize and draw shapes having specified attributes, such as a given number of angles or a given number of equal faces. Identify triangles,
quadrilaterals, pentagons, hexagons, and cubes.

Partition a rectangle into rows and columns of same-size squares and count to find the total number of them.

Partition circles and rectangles into two, three, or four equal shares, describe the shares using the words halves, thirds, half of, a third of, etc., and
describe the whole as two halves, three thirds, four fourths. Recognize that equal shares of identical wholes need not have the same shape.
Measure the length of an object to the nearest inch, foot, centimeter, or meter by selecting and using appropriate tools such as rulers, yardsticks,
meter sticks, and measuring tapes.

Describe the inverse relationship between the size of a unit and number of units needed to measure a given object. Example: Suppose the perimeter
of a room is lined with one-foot rulers. Now, suppose we want to line it with yardsticks instead of rulers. Will we need more or fewer yardsticks than
rulers to do the job? Explain your answer.

Estimate lengths using units of inches, feet, yards, centimeters, and meters.

Measure to determine how much longer one object is than another, expressing the length difference in terms of a standard length unit.

Use addition and subtraction within 100 to solve word problems involving lengths that are given in the same units, e.g., by using drawings (such as
drawings of rulers) and equations with a symbol for the unknown number to represent the problem.

Represent whole numbers as lengths from 0 on a number line diagram with equally spaced points corresponding to the numbers 0, 1, 2, ..., and
represent whole-number sums and differences within 100 on a number line diagram.

Tell and write time from analog and digital clocks to the nearest five minutes.

Solve one- and two-step word problems involving dollar bills (singles, fives, tens, twenties, and hundreds) or coins (quarters, dimes, nickels, and
pennies) using $ and ¢ symbols appropriately. Word problems may involve addition, subtraction, and equal groups situations!. Example: The cash
register shows that the total for your purchase is 59¢. You gave the cashier three quarters. How much change should you receive from the cashier?

a. ldentify the value of coins and paper currency.

b. Compute the value of any combination of coins within one dollar.

¢. Compute the value of any combinations of dollars (e.g., If you have three ten-dollar bills, one five-dollar bill, and two one-dollar bills, how much
money do you have?).

d. Relate the value of pennies, nickels, dimes, and quarters to other coins and to the dollar (e.g., There are five nickels in one quarter. There are
two nickels in one dime. There are two and a half dimes in one quarter. There are twenty nickels in one dollar).

(*see glossary Table 1)
Generate measurement data by measuring lengths of several objects to the nearest whole unit, or by making repeated measurements of the same
object. Show the measurements by making a line plot, where the horizontal scale is marked off in whole-number units.
Draw a picture graph and a bar graph (with single-unit scale) to represent a data set with up to four categories. Solve simple put-together, take-
apart, and compare problems using information presented in a bar graph.
Understand that the three digits of a three-digit number represent amounts of hundreds, tens, and ones; e.g., 706 equals 7 hundreds, O tens, and 6
ones. Understand the following as special cases:

a. 100 can be thought of as a bundle of ten tens — called a “hundred.”

b. The numbers 100, 200, 300, 400, 500, 600, 700, 800, 900 refer to one, two, three, four, five, six, seven, eight, or nine hundreds (and O tens

and 0 ones).

Count within 1000; skip-count by 5s, 10s, and 100s.

Read and write numbers to 1000 using base-ten numerals, number names, and expanded form.
Compare two three-digit numbers based on meanings of the hundreds, tens, and ones digits, using >, =, and < symbols to record the results of
comparisons.

Fluently add and subtract within 100 using strategies based on place value, properties of operations, and/or the relationship between addition and
subtraction.

Add up to four two-digit numbers using strategies based on place value and properties of operations.

Add and subtract within 1000, using concrete models or drawings and strategies based on place value, properties of operations, and/or the
relationship between addition and subtraction; relate the strategy to a written method. Understand that in adding or subtracting three digit numbers,
one adds or subtracts hundreds and hundreds, tens and tens, ones and ones; and sometimes it is necessary to compose or decompose tens or
hundreds.

Mentally add 10 or 100 to a given number 100-900, and mentally subtract 10 or 100 from a given number 100-900.

Explain why addition and subtraction strategies work, using place value and the properties of operations.

Use addition and subtraction within 100 to solve one- and two-step word problems involving situations of adding to, taking from, putting together,
taking apart, and comparing, with unknowns in all positions, e.g., by using drawings and equations with a symbol for the unknown number to
represent the problem.

Determine the unknown whole number in an equation relating four or more whole numbers. For example, determine the unknown number that

makes the equation true in the equations 37 + 10 + 10 = +18,?7-6=13-4,and15-9=6 + | |-

Fluently add and subtract within 20 using mental strategies. By end of Grade 2, know from memory all sums of two one-digit numbers.
Determine whether a group of objects (up to 20) has an odd or even number of members, e.g., by pairing objects or counting them by 2s; write an
equation to express an even number as a sum of two equal addends.
Use addition to find the total number of objects arranged in rectangular arrays with up to 5 rows and up to 5 columns; write an equation to express
the total as a sum of equal addends.
Count to 100 by ones and by tens.
Count forward beginning from a given number within the known sequence (instead of having to begin at 1).
Read and write numerals from 0 to 20. Represent a number of objects with a written numeral 0-20 (with 0 representing a count of no objects).
Understand the relationship between numbers and quantities; connect counting to cardinality.
a. When counting objects, say the number names in the standard order, pairing each object with one and only one number name and each number
name with one and only one object.
b. Understand that the last number name said tells the number of objects counted. The number of objects is the same regardless of their
arrangement or the order in which they were counted.
c. Understand that each successive number name refers to a quantity that is one larger.

Count to answer “how many?” questions about as many as 20 things arranged in a line, a rectangular array, or a circle, or as many as 10 things in a
scattered configuration; given a number from 1-20, count out that many objects.
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MAFS.K.CC.3.6:

MAFS.K.CC.3.7:

MAFS.K.G.1.1:

MAFS.K.G.1.2:
MAFS.K.G.1.3:

MAFS.K.G.2.4:

MAFS.K.G.2.5:
MAFS.K.G.2.6:
MAFS.K.MD.1.1:

MAFS.K.MD.1.2:

MAFS.K.MD.1.a:

MAFS.K.MD.2.3:

MAFS.K.NBT.1.1:

MAFS.K.OA.1.1:

MAFS.K.0A.1.2:

MAFS.K.OA.1.4:

MAFS.K.OA.1.5:

MAFS.K.OA.1.a:

MAFS.K12.MP.1.1:

MAFS.K12.MP.2.1:

MAFS.K12.MP.3.1:

MAFS.K12.MP.4.1:

Identify whether the number of objects in one group is greater than, less than, or equal to the number of objects in another group, e.g., by using
matching and counting strategies.

Compare two numbers between 1 and 10 presented as written numerals.

Describe objects in the environment using names of shapes, and describe the relative positions of these objects using terms such as above, below,
beside, in front of, behind, and next to.

Correctly name shapes regardless of their orientations or overall size.

Identify shapes as two-dimensional (lying in a plane, “flat”) or three-dimensional (“solid”).

Analyze and compare two- and three-dimensional shapes, in different sizes and orientations, using informal language to describe their similarities,
differences, parts (e.g., number of sides and vertices/“corners”) and other attributes (e.g., having sides of equal length).

Model shapes in the world by building shapes from components (e.g., sticks and clay balls) and drawing shapes.

Compose simple shapes to form larger shapes. For example, “"Can you join these two triangles with full sides touching to make a rectangle?”
Describe measurable attributes of objects, such as length or weight. Describe several measurable attributes of a single object.

Directly compare two objects with a measurable attribute in common, to see which object has “more of”/"less of” the attribute, and describe the
difference. For example, directly compare the heights of two children and describe one child as taller/shorter.

Express the length of an object as a whole number of length units, by laying multiple copies of a shorter object (the length unit) end to end;
understand that the length measurement of an object is the number of same-size length units that span it with no gaps or overlaps. Limit to contexts
where the object being measured is spanned by a whole number of length units with no gaps or overlaps.

Classify objects into given categories; count the numbers of objects in each category and sort the categories by count.

Compose and decompose numbers from 11 to 19 into ten ones and some further ones, e.g., by using objects or drawings, and record each
composition or decomposition by a drawing or equation (e.g., 18 = 10 + 8); understand that these numbers are composed of ten ones and one,
two, three, four, five, six, seven, eight, or nine ones.

Represent addition and subtraction with objects, fingers, mental images, drawings, sounds (e.g., claps), acting out situations, verbal explanations,
expressions, or equations.

Solve addition and subtraction word problems?, and add and subtract within 10, e.g., by using objects or drawings to represent the problem
(*Students are not required to independently read the word problems.)

For any number from 1 to 9, find the number that makes 10 when added to the given number, e.g., by using objects or drawings, and record the
answer with a drawing or equation.

Fluently add and subtract within 5.

Use addition and subtraction within 10 to solve word problems involving both addends unknown, e.g., by using objects, drawings, and equations with
symbols for the unknown numbers to represent the problem. (Students are not required to independently read the word problems.)

Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending
on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different
method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex problems
and identify correspondences between different approaches.

Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to
bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and
manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative
reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to
the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized
or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read
the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or
use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
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concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools

MAFS.K12.MP.5.1: might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.

Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

MAFS.K12.MP.6.1:

Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

MAFS.K12.MP.7.1:

Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x
+1), (x—=1)(x2 + x + 1), and (x — 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to
solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.

MAFS.K12.MP.8.1:

ELD.K12.ELL.MA.1: English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.

General Course Information and Notes

GENERAL NOTES

This course supports students who need additional instruction in foundational mathematics skills as it relates to core instruction. Instruction will use explicit, systematic, and
sequential approaches to mathematics instruction addressing all domains including number sense, algebraic thinking, geometry, measurement and statistical thinking. Teachers
will use the listed standards that correspond to each students’ needs.

Effective instruction matches instruction to the need of the students in the group and provides multiple opportunities to practice the skill and receive feedback. The
additional time allotted for this course is in addition to core instruction. The intervention includes materials and strategies designed to supplement core instruction.

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Language Arts. For the given level of English language proficiency and with visual, graphic, or interactive support,
students will interact with grade-level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL’s need for communication and social skills. To
access an ELL supporting document which delineates performance definitions and descriptors, please click on the following link: cpalms.org/uploads/docs/standards/eld/la.pdf

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades PreK to 5 Education
Courses > Subject: Mathematics > SubSubject:
General Mathematics >

Abbreviated Title: FDN SKILLS MATH K-2

Course Length: Multiple (M) - Course length can vary

Course Number: 5012005

Course Attributes:
e Class Size Core Required
Course Level: 1
Course Status: Course Approved
Grade Level(s): K,1,2
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Educator Certifications

Elementary Education (Elementary Grades 1-6)

Elementary Education (Grades K-6)
Primary Education (K-3)

Prekindergarten/Primary Education (Age 3 through Grade 3)
Early Childhood Education (Early Childhood)

Mathematics (Elementary Grades 1-6)
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Foundational Skills in Mathematics 3-5 (#5012015) -2

(current)

Course Standards

MAFS.3.G.1.1:

MAFS.3.G.1.2:

MAFS.3.MD.1.1:

MAFS.3.MD.1.2:

MAFS.3.MD.2.3:

MAFS.3.MD.2.4:

MAFS.3.MD.3.5:

MAFS.3.MD.3.6:

MAFS.3.MD.3.7:

MAFS.3.MD.4.8:

MAFS.3.NF.1.1:

MAFS.3.NBT.1.1:

MAFS.3.NBT.1.2:

MAFS.3.NBT.1.3:

Understand that shapes in different categories (e.g., rhombuses, rectangles, and others) may share attributes (e.g., having four sides), and that the
shared attributes can define a larger category (e.g., quadrilaterals). Recognize rhombuses, rectangles, and squares as examples of quadrilaterals, and
draw examples of quadrilaterals that do not belong to any of these subcategories.

Partition shapes into parts with equal areas. Express the area of each part as a unit fraction of the whole. For example, partition a shape into 4 parts
with equal area, and describe the area of each part as 1/4 of the area of the shape.

Tell and write time to the nearest minute and measure time intervals in minutes. Solve word problems involving addition and subtraction of time
intervals in minutes, e.g., by representing the problem on a number line diagram.

Measure and estimate liquid volumes and masses of objects using standard units of grams (g), kilograms (kg), and liters (I). Add, subtract, multiply, or
divide to solve one-step word problems involving masses or volumes that are given in the same units.

Clarifications:
Examples of Opportunities for In-Depth Focus

Continuous measurement quantities such as liquid volume, mass, and so on are an important context for fraction arithmetic (cf. 4.NF.2.4c,
5.NF.2.7c, 5.NF.2.3). In grade 3, students begin to get a feel for continuous measurement quantities and solve whole- number problems
involving such quantities.

Draw a scaled picture graph and a scaled bar graph to represent a data set with several categories. Solve one- and two-step “how many more” and
“how many less” problems using information presented in scaled bar graphs. For example, draw a bar graph in which each square in the bar graph
might represent 5 pets.
Generate measurement data by measuring lengths using rulers marked with halves and fourths of an inch. Show the data by making a line plot, where
the horizontal scale is marked off in appropriate units— whole numbers, halves, or quarters.
Recognize area as an attribute of plane figures and understand concepts of area measurement.

a. A square with side length 1 unit, called “a unit square,” is said to have “one square unit” of area, and can be used to measure area.

b. A plane figure which can be covered without gaps or overlaps by n unit squares is said to have an area of n square units.

Measure areas by counting unit squares (square cm, square m, square in, square ft, and improvised units).
Relate area to the operations of multiplication and addition.
a. Find the area of a rectangle with whole-number side lengths by tiling it, and show that the area is the same as would be found by multiplying the
side lengths.
b. Multiply side lengths to find areas of rectangles with whole-number side lengths in the context of solving real world and mathematical problems,
and represent whole-number products as rectangular areas in mathematical reasoning.
c. Use tiling to show in a concrete case that the area of a rectangle with whole-number side lengths a and b + c is the sum of a x b and a x c. Use
area models to represent the distributive property in mathematical reasoning.
d. Recognize area as additive. Find areas of rectilinear figures by decomposing them into non-overlapping rectangles and adding the areas of the non-
overlapping parts, applying this technique to solve real world problems.

Clarifications:
Examples of Opportunities for In-Depth Focus

Area is a major concept within measurement, and area models must function as a support for multiplicative reasoning in grade 3 and beyond.

Solve real world and mathematical problems involving perimeters of polygons, including finding the perimeter given the side lengths, finding an
unknown side length, and exhibiting rectangles with the same perimeter and different areas or with the same area and different perimeters.

Use place value understanding to round whole numbers to the nearest 10 or 100.

Fluently add and subtract within 1000 using strategies and algorithms based on place value, properties of operations, and/or the relationship between
addition and subtraction.

Clarifications:

Students fluently add and subtract within 1000 using strategies and algorithms based on place value, properties of operations, and/or the
relationship between addition and subtraction. (Although 3.0A.3.7 and 3.NBT.1.2 are both fluency standards, these two standards do not
represent equal investments of time in grade 3. Note that students in grade 2 were already adding and subtracting within 1000, just not
fluently.

That makes 3.NBT.1.2 a relatively small and incremental expectation. By contrast, multiplication and division are new in grade 3, and meeting
the multiplication and division fluency standard 3.0A.3.7 with understanding is a major portion of students’ work in grade 3.)

Multiply one-digit whole numbers by multiples of 10 in the range 10-90 (e.g., 9 x 80, 5 x 60) using strategies based on place value and properties of
operations.
Understand a fraction 1/b as the quantity formed by 1 part when a whole is partitioned into b equal parts; understand a fraction a/b as the quantity
formed by a parts of size 1/b.
Understand a fraction as a number on the number line; represent fractions on a number line diagram.

a. Represent a fraction 1/b on a number line diagram by defining the interval from 0 to 1 as the whole and partitioning it into b equal parts.
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Recognize that each part has size 1/b and that the endpoint of the part based at 0 locates the number 1/b on the number line.
b. Represent a fraction a/b on a number line diagram by marking off a lengths 1/b from 0. Recognize that the resulting interval has size a/b and that
its endpoint locates the number a/b on the number line.
Clarifications:
Example of Opportunities for In-Depth Focus
MAFS.3.NF.1.2:
Developing an understanding of fractions as numbers is essential for future work with the number system. It is critical that students at this grade
are able to place fractions on a number line diagram and understand them as a related component of their ever- expanding number system.
Fluency Expectations or Examples of Culminating Standards
Students fluently add and subtract within 1000 using strategies and algorithms based on place value, properties of operations, and/or the
relationship between addition and subtraction. 3.NBT.1.2 a relatively small and incremental expectation.
Explain equivalence of fractions in special cases, and compare fractions by reasoning about their size.
a. Understand two fractions as equivalent (equal) if they are the same size, or the same point on a number line.
b. Recognize and generate simple equivalent fractions, e.g., 1/2 = 2/4, 4/6 = 2/3). Explain why the fractions are equivalent, e.g., by using a visual
fraction model.
MAFS.3.NE.1.3: c. Express whole numbers as fractions, and recognize fractions that are equivalent to whole numbers. Examples: Express 3 in the form 3 = 3/1;
recognize that 6/1 = 6; locate 4/4 and 1 at the same point of a number line diagram.
d. Compare two fractions with the same numerator or the same denominator by reasoning about their size. Recognize that comparisons are valid
only when the two fractions refer to the same whole. Record the results of comparisons with the symbols >, =, or <, and justify the conclusions,
e.g., by using a visual fraction model.
Interpret products of whole numbers, e.g., interpret 5 x 7 as the total number of objects in 5 groups of 7 objects each. For example, describe a
context in which a total number of objects can be expressed as 5 x 7.
Clarifications:
MAFS.3.0A.1.1: Examples of Opportunities for In-Depth Focus
Word problems involving equal groups, arrays, and measurement quantities can be used to build students’ understanding of and skill with
multiplication and division, as well as to allow students to demonstrate their understanding of and skill with these operations.
Interpret whole-number quotients of whole numbers, e.g., interpret 56 + 8 as the number of objects in each share when 56 objects are partitioned
equally into 8 shares, or as a number of shares when 56 objects are partitioned into equal shares of 8 objects each. For example, describe a context in
which a number of shares or a number of groups can be expressed as 56 + 8.
LS G AL Clarifications:
R Examples of Opportunities for In-Depth Focus
Word problems involving equal groups, arrays, and measurement quantities can be used to build students’ understanding of and skill with
multiplication and division, as well as to allow students to demonstrate their understanding of and skill with these operations.
Use multiplication and division within 100 to solve word problems in situations involving equal groups, arrays, and measurement quantities, e.g., by
using drawings and equations with a symbol for the unknown number to represent the problem.
Clarifications:
MAFS.3.0A.1.3: Examples of Opportunities for In-Depth Focus
Word problems involving equal groups, arrays, and measurement quantities can be used to build students’ understanding of and skill with
multiplication and division, as well as to allow students to demonstrate their understanding of and skill with these operations.
Determine the unknown whole number in a multiplication or division equation relating three whole numbers. For example, determine the unknown
number that makes the equation true in each of the equations 8 x ? =48, 5=[] + 3,6 X 6 = 2.
Clarifications:
MAFS.3.0A.1.4: Examples of Opportunities for In-Depth Focus
Word problems involving equal groups, arrays, and measurement quantities can be used to build students’ understanding of and skill with
multiplication and division, as well as to allow students to demonstrate their understanding of and skill with these operations.
Apply properties of operations as strategies to multiply and divide. Examples: If 6 x 4 = 24 is known, then 4 x 6 = 24 is also known. (Commutative
MAFS.3.0A.2 5: property of multiplication.) 3 x 5 x 2 can be found by 3 x 5 = 15, then 15 x 2 = 30, or by 5 x 2 = 10, then 3 x 10 = 30. (Associative property of
R multiplication.) Knowing that 8 x 5 = 40 and 8 x 2 = 16, one can find 8 x 7as 8 x (5+ 2) = (8 x 5) + (8 x 2) = 40 + 16 = 56. (Distributive
property.)
MAFS.3.0A.2.6: Understand division as an unknown-factor problem. For example, find 32 + 8 by finding the number that makes 32 when multiplied by 8.
Fluently multiply and divide within 100, using strategies such as the relationship between multiplication and division (e.g., knowing that 8 x 5 = 40,
one knows 40 + 5 = 8) or properties of operations. By the end of Grade 3, know from memory all products of two one-digit numbers.
Clarifications:
Fluency Expectations or Examples of Culminating Standards
Students fluently multiply and divide within 100. By the end of grade 3, they know all products of two one-digit numbers from memory.
Multiplication and division are new in grade 3, and meeting the multiplication and division fluency standard 3.0A.3.7 with understanding is a major
portion of students’ work in grade 3.
MAFS.3.0A.3.7:
Examples of Opportunities for In-Depth Focus
Finding single-digit products and related quotients is a required fluency for grade 3. Reaching fluency will take much of the year for many
students. These skills and the understandings that support them are crucial; students will rely on them for years to come as they learn to multiply
and divide with multidigit whole numbers and to add, subtract, multiply, and divide with fractions. After multiplication and division situations have
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MAFS.3.0A.4.8:

MAFS.3.0A.4.9:

MAFS.4.G.1.1:

MAFS.4.G.1.2:

MAFS.4.G.1.3:

MAFS.4.MD.1.1:

MAFS.4.MD.1.2:

MAFS.4.MD.1.3:

MAFS.4.MD.2.4:

MAFS.4.MD.3.5:

MAFS.4.MD.3.6:

MAFS.4.MD.3.7:

MAFS.4.NBT.1.1:

MAFS.4.NBT.1.2:

MAFS.4.NBT.1.3:

MAFS.4.NBT.2.4:

MAFS.4.NBT.2.5:

MAFS.4.NBT.2.6:

MAFS.4.NF.1.1:

MAFS.4.NF.1.2:

been established, reasoning about patterns in products (e.g., products involving factors of 5 or 9) can help students remember particular
products and quotients. Practice — and if necessary, extra support — should continue all year for those who need it to attain fluency.

Solve two-step word problems using the four operations. Represent these problems using equations with a letter standing for the unknown quantity.
Assess the reasonableness of answers using mental computation and estimation strategies including rounding.

Identify arithmetic patterns (including patterns in the addition table or multiplication table), and explain them using properties of operations. For
example, observe that 4 times a number is always even, and explain why 4 times a number can be decomposed into two equal addends.

Draw points, lines, line segments, rays, angles (right, acute, obtuse), and perpendicular and parallel lines. Identify these in two-dimensional figures.
Classify two-dimensional figures based on the presence or absence of parallel or perpendicular lines, or the presence or absence of angles of a specified
size. Recognize right triangles as a category, and identify right triangles.

Recognize a line of symmetry for a two-dimensional figure as a line across the figure such that the figure can be folded along the line into matching
parts. Identify line-symmetric figures and draw lines of symmetry.

Know relative sizes of measurement units within one system of units including km, m, cm; kg, g; Ib, oz.; I, ml; hr, min, sec. Within a single system of
measurement, express measurements in a larger unit in terms of a smaller unit. Record measurement equivalents in a two-column table. For example,
know that 1 ft is 12 times as long as 1 in. Express the length of a 4 ft snake as 48 in. Generate a conversion table for feet and inches listing the
number pairs (1, 12), (2, 24), (3, 36), ...

Use the four operations to solve word problems! involving distances, intervals of time, and money, including problems involving simple fractions or
decimals?. Represent fractional quantities of distance and intervals of time using linear models. (See glossary Table 1 and Table 2) (2Computational
fluency with fractions and decimals is not the goal for students at this grade level.)

Apply the area and perimeter formulas for rectangles in real world and mathematical problems. For example, find the width of a rectangular room given
the area of the flooring and the length, by viewing the area formula as a multiplication equation with an unknown factor.

Make a line plot to display a data set of measurements in fractions of a unit (1/2, 1/4, 1/8). Solve problems involving addition and subtraction of
fractions by using information presented in line plots. For example, from a line plot find and interpret the difference in length between the longest and
shortest specimens in an insect collection.

Recognize angles as geometric shapes that are formed wherever two rays share a common endpoint, and understand concepts of angle
measurement:

a. An angle is measured with reference to a circle with its center at the common endpoint of the rays, by considering the fraction of the circular arc
between the points where the two rays intersect the circle. An angle that turns through 1/360 of a circle is called a “one-degree angle,” and can
be used to measure angles.

b. An angle that turns through n one-degree angles is said to have an angle measure of n degrees.

Measure angles in whole-number degrees using a protractor. Sketch angles of specified measure.

Recognize angle measure as additive. When an angle is decomposed into non-overlapping parts, the angle measure of the whole is the sum of the
angle measures of the parts. Solve addition and subtraction problems to find unknown angles on a diagram in real world and mathematical problems,
e.g., by using an equation with a symbol for the unknown angle measure.

Recognize that in a multi-digit whole number, a digit in one place represents ten times what it represents in the place to its right. For example,
recognize that 700 + 70 = 10 by applying concepts of place value and division.

Read and write multi-digit whole numbers using base-ten numerals, number names, and expanded form. Compare two multi-digit numbers based on
meanings of the digits in each place, using >, =, and < symbols to record the results of comparisons.

Use place value understanding to round multi-digit whole numbers to any place.

Fluently add and subtract multi-digit whole numbers using the standard algorithm.

Clarifications:
Fluency Expectations or Examples of Culminating Standards

Students’ work with decimals (4.NF.3.5-3.7) depends to some extent on concepts of fraction

Multiply a whole number of up to four digits by a one-digit whole number, and multiply two two-digit numbers, using strategies based on place value
and the properties of operations. lllustrate and explain the calculation by using equations, rectangular arrays, and/or area models.

Clarifications:
Examples of Opportunities for In-Depth Focus

When students work toward meeting this standard, they combine prior understanding of multiplication with deepening understanding of the
base-ten system of units to express the product of two multi-digit numbers as another multi-digit number. This work will continue in grade 5 and
culminate in fluency with the standard algorithms in grade 6.

Find whole-number quotients and remainders with up to four-digit dividends and one-digit divisors, using strategies based on place value, the
properties of operations, and/or the relationship between multiplication and division. Illustrate and explain the calculation by using equations,
rectangular arrays, and/or area models.

Clarifications:
Examples of Opportunities for In-Depth Focus

When students work toward meeting this standard, they combine prior understanding of multiplication and division with deepening understanding
of the base-ten system of units to find whole-number quotients and remainders with up to four-digit dividends and one- digit divisors. This work
will develop further in grade 5 and culminate in fluency with the standard algorithms in grade 6.

Explain why a fraction a/b is equivalent to a fraction (n x a)/(n x b) by using visual fraction models, with attention to how the number and size of the
parts differ even though the two fractions themselves are the same size. Use this principle to recognize and generate equivalent fractions.

Clarifications:
Examples of Opportunities for In-Depth Focus

Extending fraction equivalence to the general case is necessary to extend arithmetic from whole numbers to fractions and decimals.

Compare two fractions with different numerators and different denominators, e.g., by creating common denominators or numerators, or by comparing
to a benchmark fraction such as 1/2. Recognize that comparisons are valid only when the two fractions refer to the same whole. Record the results of
comparisons with symbols >, =, or <, and justify the conclusions, e.g., by using a visual fraction model.
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Understand a fraction a/b with a > 1 as a sum of fractions 1/b.

a. Understand addition and subtraction of fractions as joining and separating parts referring to the same whole.

b. Decompose a fraction into a sum of fractions with the same denominator in more than one way, recording each decomposition by an equation.
Justify decompositions, e.g., by using a visual fraction model. Examples: 3/8 = 1/8 + 1/8 + 1/8 ; 3/8 =1/8 + 2/8 ; 21/8 =1+ 1 + 1/8 = 8/8 +
8/8 + 1/8.

¢. Add and subtract mixed numbers with like denominators, e.g., by replacing each mixed number with an equivalent fraction, and/or by using
properties of operations and the relationship between addition and subtraction.

d. Solve word problems involving addition and subtraction of fractions referring to the same whole and having like denominators, e.g., by using visual

MAFS.4.NF.2.3:
fraction models and equations to represent the problem.
Clarifications:
Examples of Opportunities for In-Depth Focus
This standard represents an important step in the multi-grade progression for addition and subtraction of fractions. Students extend their prior
understanding of addition and subtraction to add and subtract fractions with like denominators by thinking of adding or subtracting so many unit
fractions.
Apply and extend previous understandings of multiplication to multiply a fraction by a whole number.
a. Understand a fraction a/b as a multiple of 1/b. For example, use a visual fraction model to represent 5/4 as the product 5 x (1/4), recording the
conclusion by the equation 5/4 = 5 x (1/4).
b. Understand a multiple of a/b as a multiple of 1/b, and use this understanding to multiply a fraction by a whole number. For example, use a visual
fraction model to express 3 x (2/5) as 6 x (1/5), recognizing this product as 6/5. (In general, n x (a/b) = (n x a)/b.)
c. Solve word problems involving multiplication of a fraction by a whole number, e.g., by using visual fraction models and equations to represent the
MAES.4.NF.2.4: problem. For example, if each person at a party will eat 3/8 of a pound of roast beef, and there will be 5 people at the party, how many pounds
of roast beef will be needed? Between what two whole numbers does your answer lie?
Clarifications:
Examples of Opportunities for In-Depth Focus
This standard represents an important step in the multi-grade progression for multiplication and division of fractions. Students extend their
developing understanding of multiplication to multiply a fraction by a whole number.
Express a fraction with denominator 10 as an equivalent fraction with denominator 100, and use this technique to add two fractions with respective
MAFS.4.NF.3.5: denominators 10 and 100. For example, express 3/10 as 30/100, and add 3/10 + 4/100 = 34/100.

Use decimal notation for fractions with denominators 10 or 100. For example, rewrite 0.62 as 62/100; describe a length as 0.62 meters; locate 0.62
MAFS.4.NF.3.6: on a number line diagram.

Compare two decimals to hundredths by reasoning about their size. Recognize that comparisons are valid only when the two decimals refer to the
MAFS.4.NF.3.7: same whole. Record the results of comparisons with the symbols >, =, or <, and justify the conclusions, e.g., by using a visual model.

Interpret a multiplication equation as a comparison, e.g., interpret 35 = 5 x 7 as a statement that 35 is 5 times as many as 7 and 7 times as many as
5. Represent verbal statements of multiplicative comparisons as multiplication equations.

Multiply or divide to solve word problems involving multiplicative comparison, e.g., by using drawings and equations with a symbol for the unknown
number to represent the problem, distinguishing multiplicative comparison from additive comparison.

Solve multistep word problems posed with whole numbers and having whole-number answers using the four operations, including problems in which
MAFS.4.0A.1.3: remainders must be interpreted. Represent these problems using equations with a letter standing for the unknown quantity. Assess the
reasonableness of answers using mental computation and estimation strategies including rounding.

Determine whether an equation is true or false by using comparative relational thinking. For example, without adding 60 and 24, determine whether

MAFS.4.0A.1.1:

MAFS.4.0A.1.2:

MAFS.4.0A.1.a: the equation 60 + 24 = 57 + 27 is true or false.
MAES.4.0A.1.b: Determine the unknown whole number in an equation relating four whole numbers using comparative relational thinking. For example, solve 76 + 9 =
n + 5 for n by arguing that nine is four more than five, so the unknown number must be four greater than 76.
Investigate factors and multiples.
a. Find all factor pairs for a whole number in the range 1-100.
MAFS.4.0A.2.4: b. Recognize that a whole number is a multiple of each of its factors. Determine whether a given whole number in the range 1-100 is a multiple of a

given one-digit number.
c. Determine whether a given whole number in the range 1-100 is prime or composite.

Generate a number or shape pattern that follows a given rule. ldentify apparent features of the pattern that were not explicit in the rule itself. For
MAFS.4.0A.3.5: example, given the rule "Add 3” and the starting number 1, generate terms in the resulting sequence and observe that the terms appear to alternate
between odd and even numbers. Explain informally why the numbers will continue to alternate in this way.
Use a pair of perpendicular number lines, called axes, to define a coordinate system, with the intersection of the lines (the origin) arranged to coincide
with the 0 on each line and a given point in the plane located by using an ordered pair of numbers, called its coordinates. Understand that the first
MAFS.5.G.1.1: number indicates how far to travel from the origin in the direction of one axis, and the second number indicates how far to travel in the direction of
the second axis, with the convention that the names of the two axes and the coordinates correspond (e.g., X-axis and x-coordinate, y-axis and y-
coordinate).
Represent real world and mathematical problems by graphing points in the first quadrant of the coordinate plane, and interpret coordinate values of
points in the context of the situation.
Understand that attributes belonging to a category of two-dimensional figures also belong to all subcategories of that category. For example, all
rectangles have four right angles and squares are rectangles, so all squares have four right angles.
MAFS.5.G.2.4: Classify and organize two-dimensional figures into Venn diagrams based on the attributes of the figures.
Convert among different-sized standard measurement units (i.e., km, m, cm; kg, g; Ib, oz.; |, ml; hr, min, sec) within a given measurement system

MAFS.5.G.1.2:

MAFS.5.G.2.3:

MAFS.5.MD.1.1: . . . .

(e.g., convert 5 cm to 0.05 m), and use these conversions in solving multi-step, real world problems.

Make a line plot to display a data set of measurements in fractions of a unit (1/2, 1/4, 1/8). Use operations on fractions for this grade to solve
MAFS.5.MD.2.2: problems involving information presented in line plots. For example, given different measurements of liquid in identical beakers, find the amount of
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MAFS.5.MD.3.3:

MAFS.5.MD.3.4:

MAFS.5.MD.3.5:

MAFS.5.NBT.1.1:

MAFS.5.NF.1.1:

MAFS.5.NF.1.2:

MAFS.5.NF.2.3:

MAFS.5.NBT.1.2:

MAFS.5.NBT.1.3:

MAFS.5.NBT.1.4:

MAFS.5.NBT.2.5:

MAFS.5.NBT.2.6:

MAFS.5.NBT.2.7:

liquid each beaker would contain if the total amount in all the beakers were redistributed equally.
Recognize volume as an attribute of solid figures and understand concepts of volume measurement.
a. A cube with side length 1 unit, called a “unit cube,” is said to have “one cubic unit” of volume, and can be used to measure volume.

b. A solid figure which can be packed without gaps or overlaps using n unit cubes is said to have a volume of n cubic units.

Measure volumes by counting unit cubes, using cubic cm, cubic in, cubic ft, and improvised units.
Relate volume to the operations of multiplication and addition and solve real world and mathematical problems involving volume.

a. Find the volume of a right rectangular prism with whole-number side lengths by packing it with unit cubes, and show that the volume is the same
as would be found by multiplying the edge lengths, equivalently by multiplying the height by the area of the base. Represent threefold whole-
number products as volumes, e.g., to represent the associative property of multiplication.

b. Apply the formulas V = | x w x hand V = B x h for rectangular prisms to find volumes of right rectangular prisms with whole-number edge
lengths in the context of solving real world and mathematical problems.

c. Recognize volume as additive. Find volumes of solid figures composed of two non-overlapping right rectangular prisms by adding the volumes of

the non-overlapping parts, applying this technique to solve real world problems.

Clarifications:
Examples of Opportunities for In-Depth Focus

Students work with volume as an attribute of a solid figure and as a measurement quantity. Students also relate volume to multiplication and
addition. This work begins a progression leading to valuable skills in geometric measurement in middle school.

Recognize that in a multi-digit number, a digit in one place represents 10 times as much as it represents in the place to its right and 1/10 of what it
represents in the place to its left.

Clarifications:
Examples of Opportunities for In-Depth Focus

The extension of the place value system from whole numbers to decimals is a major intellectual accomplishment involving understanding and skill
with base-ten units and fractions.

Explain patterns in the number of zeros of the product when multiplying a number by powers of 10, and explain patterns in the placement of the
decimal point when a decimal is multiplied or divided by a power of 10. Use whole-number exponents to denote powers of 10.

Read, write, and compare decimals to thousandths.
a. Read and write decimals to thousandths using base-ten numerals, number names, and expanded form, e.g., 347.392 = 3 x 100 + 4 x 10 + 7 x
1+ 3 x (1/10) + 9 x (1/100) + 2 x (1/1000).
b. Compare two decimals to thousandths based on meanings of the digits in each place, using >, =, and < symbols to record the results of

comparisons.

Use place value understanding to round decimals to any place.
Fluently multiply multi-digit whole numbers using the standard algorithm.

Clarifications:
Fluency Expectations or Examples of Culminating Standards

5.NBT.2.5 Students fluently multiply multi-digit whole numbers using the standard algorithm.

Find whole-number quotients of whole numbers with up to four-digit dividends and two-digit divisors, using strategies based on place value, the
properties of operations, and/or the relationship between multiplication and division. Illustrate and explain the calculation by using equations,
rectangular arrays, and/or area models.

Clarifications:
Examples of Opportunities for In-Depth Focus

The extension from one-digit divisors to two-digit divisors requires care. This is a major milestone along the way to reaching fluency with the
standard algorithm in grade 6 (6.NS.2).

Add, subtract, multiply, and divide decimals to hundredths, using concrete models or drawings and strategies based on place value, properties of
operations, and/or the relationship between addition and subtraction; relate the strategy to a written method and explain the reasoning used.

Add and subtract fractions with unlike denominators (including mixed numbers) by replacing given fractions with equivalent fractions in such a way as
to produce an equivalent sum or difference of fractions with like denominators. For example, 2/3 + 5/4 = 8/12 + 15/12 = 23/12. (In general, a/b +
c/d = (ad + bc)/bd.)

Solve word problems involving addition and subtraction of fractions referring to the same whole, including cases of unlike denominators, e.g., by using
visual fraction models or equations to represent the problem. Use benchmark fractions and number sense of fractions to estimate mentally and assess
the reasonableness of answers. For example, recognize an incorrect result 2/5 + 1/2 = 3/7, by observing that 3/7 < 1/2.

Clarifications:
Examples of Opportunities for In-Depth Focus

When students meet this standard, they bring together the threads of fraction equivalence (grades 3-5) and addition and subtraction (grades K-
4) to fully extend addition and subtraction to fractions.

Interpret a fraction as division of the numerator by the denominator (a/b = a + b). Solve word problems involving division of whole numbers leading to
answers in the form of fractions or mixed numbers, e.g., by using visual fraction models or equations to represent the problem. For example, interpret
3/4 as the result of dividing 3 by 4, noting that 3/4 multiplied by 4 equals 3, and that when 3 wholes are shared equally among 4 people each person
has a share of size 3/4. If 9 people want to share a 50-pound sack of rice equally by weight, how many pounds of rice should each person get?
Between what two whole numbers does your answer lie?

Apply and extend previous understandings of multiplication to multiply a fraction or whole number by a fraction.
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MAFS.5.NF.2.4:

MAFS.5.NF.2.5:

MAFS.5.NF.2.6:

MAFS.5.NF.2.7:

MAFS.5.0A.1.1:

MAFS.5.0A.1.2:

MAFS.5.0A.2.3:

MAFS.K12.MP.1.1:

MAFS.K12.MP.2.1:

MAFS.K12.MP.3.1:

a. Interpret the product (a/b) x q as a parts of a partition of g into b equal parts; equivalently, as the result of a sequence of operations a x g + b.
For example, use a visual fraction model to show (2/3) x 4 = 8/3, and create a story context for this equation. Do the same with (2/3) x (4/5)
= 8/15. (In general, (a/b) x (¢/d) = ac/bd.)

b. Find the area of a rectangle with fractional side lengths by tiling it with unit squares of the appropriate unit fraction side lengths, and show that
the area is the same as would be found by multiplying the side lengths. Multiply fractional side lengths to find areas of rectangles, and represent

fraction products as rectangular areas.

Clarifications:
Examples of Opportunities for In-Depth Focus

When students meet this standard, they fully extend multiplication to fractions, making division of fractions in grade 6 (6.NS.1) a near target.

Interpret multiplication as scaling (resizing), by:
a. Comparing the size of a product to the size of one factor on the basis of the size of the other factor, without performing the indicated
multiplication.
b. Explaining why multiplying a given number by a fraction greater than 1 results in a product greater than the given number (recognizing
multiplication by whole numbers greater than 1 as a familiar case); explaining why multiplying a given number by a fraction less than 1 results in a
product smaller than the given number; and relating the principle of fraction equivalence a/b = (nxa)/(nxb) to the effect of multiplying a/b by 1.

Solve real world problems involving multiplication of fractions and mixed numbers, e.g., by using visual fraction models or equations to represent the
problem.
Apply and extend previous understandings of division to divide unit fractions by whole numbers and whole numbers by unit fractions.

a. Interpret division of a unit fraction by a non-zero whole number, and compute such quotients. For example, create a story context for (1/3) + 4,
and use a visual fraction model to show the quotient. Use the relationship between multiplication and division to explain that (1/3) + 4 = 1/12
because (1/12) x 4 = 1/3.

b. Interpret division of a whole number by a unit fraction, and compute such quotients. For example, create a story context for 4 + (1/5), and use
a visual fraction model to show the quotient. Use the relationship between multiplication and division to explain that 4 + (1/5) = 20 because 20
x (1/5) = 4.

c. Solve real world problems involving division of unit fractions by non-zero whole numbers and division of whole numbers by unit fractions, e.g., by
using visual fraction models and equations to represent the problem. For example, how much chocolate will each person get if 3 people share 1/2
Ib of chocolate equally? How many 1/3-cup servings are in 2 cups of raisins?

Use parentheses, brackets, or braces in numerical expressions, and evaluate expressions with these symbols.

Write simple expressions that record calculations with numbers, and interpret numerical expressions without evaluating them. For example, express the
calculation “add 8 and 7, then multiply by 2” as 2 x (8 + 7). Recognize that 3 x (18932 + 921) is three times as large as 18932 + 921, without
having to calculate the indicated sum or product.

Generate two numerical patterns using two given rules. ldentify apparent relationships between corresponding terms. Form ordered pairs consisting of
corresponding terms from the two patterns, and graph the ordered pairs on a coordinate plane. For example, given the rule "Add 3” and the starting
number 0, and given the rule "Add 6” and the starting number 0, generate terms in the resulting sequences, and observe that the terms in one
sequence are twice the corresponding terms in the other sequence. Explain informally why this is so.

Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending
on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different
method, and they continually ask themselves, “"Does this make sense?” They can understand the approaches of others to solving complex problems
and identify correspondences between different approaches.

Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to
bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and
manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative
reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to
the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized
or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read
the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or

page 1665 of 4183



MAFS.K12.MP.4.1: use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools
MAFS.K12.MP.5.1: might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.
Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

MAFS.K12.MP.6.1:

Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

MAFS.K12.MP.7.1:

Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x
+1), (x=1)(x2 + x + 1), and (x — 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to
solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.

MAFS.K12.MP.8.1:

ELD.K12.ELL.MA.1: English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.

General Course Information and Notes

GENERAL NOTES

This course supports students who need additional instruction in foundational mathematics skills as it relates to core instruction. Instruction will use explicit, systematic, and
sequential approaches to mathematics instruction addressing all domains including number sense, algebraic thinking, geometry, measurement and statistical thinking. Teachers
will use the listed standards that correspond to each students’ needs.

Effective instruction matches instruction to the need of the students in the group and provides multiple opportunities to practice the skill and receive feedback. The
additional time allotted for this course is in addition to core instruction. The intervention includes materials and strategies designed to supplement core instruction.

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support,
students will interact with grade-level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL’s need for communication and social skills. To
access an ELL supporting document which delineates performance definitions and descriptors, please click on the following

link: cpalms.org/uploads/docs/standards/eld/MA.pdf

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades PreK to 5 Education
Courses > Subject: Mathematics > SubSubject:
General Mathematics >

Abbreviated Title: FDN SKILLS MATH 3-5

Course Length: Multiple (M) - Course length can vary

Course Number: 5012015
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Course Attributes:
e Class Size Core Required

Course Level: 1
Course Status: Course Approved

Grade Level(s): 3,4,5

Educator Certifications

Elementary Education (Elementary Grades 1-6)
Elementary Education (Grades K-6)

Mathematics (Elementary Grades 1-6)
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Mathematics - Grade Kindergarten (#5012020) zos- 2022 (eurensy

Course Standards

MAFS.K
In Kindergarten, instructional time should focus on two critical areas: (1) representing, relating, and operating on whole numbers, initially with sets of objects; (2) describing
shapes and space. More learning time in Kindergarten should be devoted to number than to other topics.

(1) Students use numbers, including written numerals, to represent quantities and to solve quantitative problems, such as counting objects in a set; counting out a given number
of objects; comparing sets or numerals; and modeling simple joining and separating situations with sets of objects, or eventually with equations suchas5+2=7and7 -2 =5.
(Kindergarten students should see addition and subtraction equations, and student writing of equations in kindergarten is encouraged, but it is not required.) Students choose,
combine, and apply effective strategies for answering quantitative questions, including quickly recognizing the cardinals of small sets of objects, counting and producing sets of
given sizes, counting the number of objects in combined sets, or counting the number of objects that remain in a set after some are taken away.

(2) Students describe their physical world using geometric ideas (e.g., shape, orientation, spatial relations) and vocabulary. They identify, name, and describe basic two-dimensional
shapes, such as squares, triangles, circles, rectangles, and hexagons, presented in a variety of ways (e.g., with different sizes and orientations), as well as three-dimensional shapes
such as cubes, cones, cylinders, and spheres. They use basic shapes and spatial reasoning to model objects in their environment and to construct more complex shapes.

MAFS.K.CC.1.1: Count to 100 by ones and by tens.
MAFS.K.CC.1.2: Count forward beginning from a given number within the known sequence (instead of having to begin at 1).
MAFS.K.CC.1.3: Read and write numerals from 0 to 20. Represent a number of objects with a written numeral 0-20 (with O representing a count of no objects).

Understand the relationship between numbers and quantities; connect counting to cardinality.
a. When counting objects, say the number names in the standard order, pairing each object with one and only one number name and each number
name with one and only one object.
MAFS.K.CC.2.4: b. Understand that the last number name said tells the number of objects counted. The number of objects is the same regardless of their
arrangement or the order in which they were counted.
c. Understand that each successive number name refers to a quantity that is one larger.

Count to answer “how many?” questions about as many as 20 things arranged in a line, a rectangular array, or a circle, or as many as 10 things in a

MAFS.K.CC.2.5: scattered configuration; given a number from 1-20, count out that many objects.

MAES.K.CC.3.6: Identify whether the number of objects in one group is greater than, less than, or equal to the number of objects in another group, e.g., by using
matching and counting strategies.

MAFS.K.CC.3.7: Compare two numbers between 1 and 10 presented as written numerals.

R [ (@ 1L 41 Describe objects in the environment using names of shapes, and describe the relative positions of these objects using terms such as above, below,
beside, in front of, behind, and next to.

MAFS.K.G.1.2: Correctly name shapes regardless of their orientations or overall size.

MAFS.K.G.1.3: Identify shapes as two-dimensional (lying in a plane, “flat”) or three-dimensional (“solid"”).

MAFS.K.G.2.4: Analyze and compare two- and three-dimensional shapes, in different sizes and orientations, using informal language to describe their similarities,
differences, parts (e.g., number of sides and vertices/"corners”) and other attributes (e.g., having sides of equal length).

MAFS.K.G.2.5: Model shapes in the world by building shapes from components (e.g., sticks and clay balls) and drawing shapes.

MAFS.K.G.2.6: Compose simple shapes to form larger shapes. For example, “Can you join these two triangles with full sides touching to make a rectangle?”

MAFS.K.MD.1.1: Describe measurable attributes of objects, such as length or weight. Describe several measurable attributes of a single object.

MAFS.K.MD.1.2- Directly compare two objects with a measurable attribute in common, to see which object has “more of”/"less of” the attribute, and describe the

difference. For example, directly compare the heights of two children and describe one child as taller/shorter.

Express the length of an object as a whole number of length units, by laying multiple copies of a shorter object (the length unit) end to end;
MAFS.K.MD.1.a: understand that the length measurement of an object is the number of same-size length units that span it with no gaps or overlaps. Limit to contexts

where the object being measured is spanned by a whole number of length units with no gaps or overlaps.
MAFS.K.MD.2.3: Classify objects into given categories; count the numbers of objects in each category and sort the categories by count.

Compose and decompose numbers from 11 to 19 into ten ones and some further ones, e.g., by using objects or drawings, and record each
MAFS.K.NBT.1.1: composition or decomposition by a drawing or equation (e.g., 18 = 10 + 8); understand that these numbers are composed of ten ones and one,
two, three, four, five, six, seven, eight, or nine ones.
Represent addition and subtraction with objects, fingers, mental images, drawings, sounds (e.g., claps), acting out situations, verbal explanations,

MAFS.K.0A.1.1: . .
expressions, or equations.

MAES.K.OA.1.2: Solve addition and subtraction word problems?, and add and subtract within 10, e.g., by using objects or drawings to represent the problem
(*students are not required to independently read the word problems.)

MAES.K.OA.1.4: For any number from 1 to 9, find the number that makes 10 when added to the given number, e.g., by using objects or drawings, and record the
answer with a drawing or equation.

MAFS.K.OA.1.5: Fluently add and subtract within 5.

MAFS.K OA 1 a: Use addition and subtraction within 10 to solve word problems involving both addends unknown, e.g., by using objects, drawings, and equations with

symbols for the unknown numbers to represent the problem. (Students are not required to independently read the word problems.)
Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending

MAFS.K12.MP.1.1: on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw
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diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different
method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex problems
and identify correspondences between different approaches.

Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to
bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and

MAFS.K12.MP.2.1: manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative
reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to
the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized
or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read
the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

MAFS.K12.MP.3.1:

Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or

MAFS.K12.MP.4.1: use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools
MAFS.K12.MP.5.1: might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.
Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

MAFS.K12.MP.6.1:

Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

MAFS.K12.MP.7.1:

Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x
+1), (x-1)(x2 + x + 1), and (x — 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to
solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.

MAFS.K12.MP.8.1:

Participate in collaborative conversations with diverse partners about kindergarten topics and texts with peers and adults in small and larger groups.
LAFS.K.SL.1.1: a. Follow agreed-upon rules for discussions (e.g., listening to others and taking turns speaking about the topics and texts under discussion).
b. Continue a conversation through multiple exchanges.

Confirm understanding of a text read aloud or information presented orally or through other media by asking and answering questions about key

LAFS.K.SL.1.2: . . e P
details and requesting clarification if something is not understood.
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LAFS.K.SL.1.3: Ask and answer questions in order to seek help, get information, or clarify something that is not understood.
Use a combination of drawing, dictating, and writing to compose informative/explanatory texts in which they name what they are writing about and

LAFS.K.W.1.2: ) ) )

supply some information about the topic.
ELD.K12.ELL.MA.1: English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.
ELD.K12.ELL.SI.1: English language learners communicate for social and instructional purposes within the school setting.

General Course Information and Notes

GENERAL NOTES

In Kindergarten, instructional time should focus on two critical areas: (1) representing and comparing whole numbers, initially with sets of objects; (2) describing shapes and
space. More learning time in Kindergarten should be devoted to number than to other topics.

1. Students use numbers, including written numerals, to represent quantities and to solve quantitative problems, such as counting objects in a set; counting out a given
number of objects; comparing sets or numerals; and modeling simple joining and separating situations with sets of objects, or eventually with equations suchas 5 +2 =7
and 7 — 2 = 5. (Kindergarten students should see addition and subtraction equations, and student writing of equations in kindergarten is encouraged, but it is not required.)
Students choose, combine, and apply effective strategies for answering quantitative questions, including quickly recognizing the cardinalities of small sets of objects, counting
and producing sets of given sizes, counting the number of objects in combined sets, or counting the number of objects that remain in a set after some are taken away.

2. Students describe their physical world using geometric ideas (e.g., shape, orientation, spatial relations) and vocabulary. They identify, name, and describe basic two-
dimensional shapes, such as squares, triangles, circles, rectangles, and hexagons, presented in a variety of ways (e.g., with different sizes and orientations), as well as three-
dimensional shapes such as cubes, cones, cylinders, and spheres. They use basic shapes and spatial reasoning to model objects in their environment and to construct more
complex shapes.

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support,
students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL’s need for communication and social skills. To
access an ELL supporting document which delineates performance definitions and descriptors, please click on the following link:
cpalms.org/uploads/docs/standards/eld/MA.pdf

Florida Standards Implementation Guide Focus Section:

The Mathematics Florida Standards Implementation Guide was created to support the teaching and learning of the Mathematics Florida Standards. The guide is
compartmentalized into three components: focus, coherence, and rigor.Focus means narrowing the scope of content in each grade or course, so students achieve higher
levels of understanding and experience math concepts more deeply. The Mathematics standards allow for the teaching and learning of mathematical concepts focused
around major clusters at each grade level, enhanced by supporting and additional clusters. The major, supporting and additional clusters are identified, in relation to each
grade or course. The cluster designations for this course are below.

Major Clusters

MAFS.K.CC.1 Know number names and the count sequence.

MAFS.K.CC.2 Count to tell the number of objects.

MAFS.K.CC.3 Compare numbers.

MAFS.K.OA.1 Understand addition as putting together and adding to, and understand subtraction as taking apart and taking from.

MAFS.K.NBT.1 Work with numbers 11-19 to gain foundations for place value.

Supporting Clusters
MAFS.K.MD.2 Classify objects and count the number of objects in each category.

MAFS.K.G.2 Analyze, compare, create, and compose shapes.
Additional Clusters
MAFS.K.MD.1 Describe and compare measurable attributes.

MAFS.K.G.1 Identify and describe shapes (squares, circles, triangles, rectangles, hexagons, cubes, cones, cylinders, and spheres).

Note: Clusters should not be sorted from major to supporting and then taught in that order. To do so would strip the coherence of the mathematical ideas and miss the
opportunity to enhance the major work of the grade with the supporting and additional clusters

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
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Mathematics - Grade One (#5012030) s - 2022 curens

Course Standards
MAFS.1

In Grade 1, instructional time should focus on four critical areas: (1) developing understanding of addition, subtraction, and strategies for addition and subtraction within 20; (2)
developing understanding of whole number relationships and place value, including grouping in tens and ones; (3) developing understanding of linear measurement and measuring
lengths as iterating length units; and (4) reasoning about attributes of, and composing and decomposing geometric shapes.

1. Students develop strategies for adding and subtracting whole numbers based on their prior work with small numbers. They use a variety of models, including discrete objects

and length-based models (e.g., cubes connected to form lengths), to model add-to, take-from, put-together, take-apart, and compare situations to develop meaning for the
operations of addition and subtraction, and to develop strategies to solve arithmetic problems with these operations. Students understand connections between counting
and addition and subtraction (e.g., adding two is the same as counting on two). They use properties of addition to add whole numbers and to create and use increasingly
sophisticated strategies based on these properties (e.g., “making tens”) to solve addition and subtraction problems within 20. By comparing a variety of solution strategies,
children build their understanding of the relationship between addition and subtraction.

. Students develop, discuss, and use efficient, accurate, and generalizable methods to add within 100 and subtract multiples of 10. They compare whole numbers (at least to
100) to develop understanding of and solve problems involving their relative sizes. They think of whole numbers between 10 and 100 in terms of tens and ones (especially
recognizing the numbers 11 to 19 as composed of a ten and some ones). Through activities that build number sense, they understand the order of the counting numbers
and their relative magnitudes.

. Students develop an understanding of the meaning and processes of measurement, including underlying concepts such as iterating (the mental activity of building up the
length of an object with equal-sized units) and the transitivity principle for indirect measurement. Note: Students should apply the principle of transitivity of measurement to
make indirect comparisons, but they need not use this technical term.

. Students compose and decompose plane or solid figures (e.g., put two triangles together to make a quadrilateral) and build understanding of part-whole relationships as well
as the properties of the original and composite shapes. As they combine shapes, they recognize them from different perspectives and orientations, describe their geometric
attributes, and determine how they are alike and different, to develop the background for measurement and for initial understandings of properties such as congruence and

symmetry.

MAFS.1.G.1.1:

MAFS.1.G.1.2:

MAFS.1.G.1.3:

MAFS.1.MD.1.1:

MAFS.1.MD.1.a:

MAFS.1.MD.2.3:

MAFS.1.MD.2.a:

MAFS.1.MD.3.4:

MAFS.1.NBT.1.1:

MAFS.1.NBT.2.2:

MAFS.1.NBT.2.3:

MAFS.1.NBT.3.4:

MAFS.1.NBT.3.5:

MAFS.1.NBT.3.6:

Distinguish between defining attributes (e.qg., triangles are closed and three-sided) versus non-defining attributes (e.g., color, orientation, overall size);
build and draw shapes to possess defining attributes.

Compose two-dimensional shapes (rectangles, squares, trapezoids, triangles, half-circles, and quarter-circles) or three-dimensional shapes (cubes, right
rectangular prisms, right circular cones, and right circular cylinders) to create a composite shape, and compose new shapes from the composite shape.
Partition circles and rectangles into two and four equal shares, describe the shares using the words halves, fourths, and quarters, and use the phrases
half of, fourth of, and quarter of. Describe the whole as two of, or four of the shares. Understand for these examples that decomposing into more
equal shares creates smaller shares.

Order three objects by length; compare the lengths of two objects indirectly by using a third object.

Understand how to use a ruler to measure length to the nearest inch.

a. Recognize that the ruler is a tool that can be used to measure the attribute of length.

b. Understand the importance of the zero point and end point and that the length measure is the span between two points.

c. Recognize that the units marked on a ruler have equal length intervals and fit together with no gaps or overlaps. These equal interval distances
can be counted to determine the overall length of an object.

Tell and write time in hours and half-hours using analog and digital clocks.
Identify and combine values of money in cents up to one dollar working with a single unit of currency?.

a. ldentify the value of coins (pennies, nickels, dimes, quarters).

b. Compute the value of combinations of coins (pennies and/or dimes).

c. Relate the value of pennies, dimes, and quarters to the dollar (e.g., There are 100 pennies or ten dimes or four quarters in one dollar.)
(*students are not expected to understand the decimal notation for combinations of dollars and cents.)

Organize, represent, and interpret data with up to three categories; ask and answer questions about the total number of data points, how many in
each category, and how many more or less are in one category than in another.
Count to 120, starting at any number less than 120. In this range, read and write numerals and represent a number of objects with a written
numeral.
Understand that the two digits of a two-digit number represent amounts of tens and ones.

a. 10 can be thought of as a bundle of ten ones — called a “ten.”

b. The numbers from 11 to 19 are composed of a ten and one, two, three, four, five, six, seven, eight, or nine ones.

¢. The numbers 10, 20, 30, 40, 50, 60, 70, 80, 90 refer to one, two, three, four, five, six, seven, eight, or nine tens (and 0 ones).

d. Decompose two-digit numbers in multiple ways (e.g., 64 can be decomposed into 6 tens and 4 ones or into 5 tens and 14 ones).

Compare two two-digit numbers based on meanings of the tens and ones digits, recording the results of comparisons with the symbols >, =, and <.
Add within 100, including adding a two-digit number and a one-digit number, and adding a two-digit number and a multiple of 10, using concrete
models or drawings and strategies based on place value, properties of operations, and/or the relationship between addition and subtraction; relate the
strategy to a written method and explain the reasoning used. Understand that in adding two-digit numbers, one adds tens and tens, ones and ones;
and sometimes it is necessary to compose a ten.

Given a two-digit number, mentally find 10 more or 10 less than the number, without having to count; explain the reasoning used.

Subtract multiples of 10 in the range 10-90 from multiples of 10 in the range 10-90 (positive or zero differences), using concrete models or drawings
and strategies based on place value, properties of operations, and/or the relationship between addition and subtraction; relate the strategy to a
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written method and explain the reasoning used.

Use addition and subtraction within 20 to solve word problems?! involving situations of adding to, taking from, putting together, taking apart, and
MAFS.1.0A.1.1: comparing, with unknowns in all positions, e.g., by using objects, drawings, and equations with a symbol for the unknown number to represent the

problem (1Students are not required to independently read the word problems.)

Solve word problems that call for addition of three whole numbers whose sum is less than or equal to 20, e.g., by using objects, drawings, and

MAFS.1.0A.1.2: equations with a symbol for the unknown number to represent the problem.
Apply properties of operations as strategies to add and subtract. Examples: If 8 + 3 = 11 is known, then 3 + 8 = 11 is also known. (Commutative
MAFS.1.0A.2.3: property of addition.) To add 2 + 6 + 4, the second two numbers can be added to make a ten, so 2 + 6 + 4 = 2 + 10 = 12. (Associative property of
addition.)
MAFS.1.0A.2.4: Understand subtraction as an unknown-addend problem. For example, subtract 10 — 8 by finding the number that makes 10 when added to 8.
MAFS.1.0A.3.5: Relate counting to addition and subtraction (e.g., by counting on 2 to add 2).
Add and subtract within 20, demonstrating fluency for addition and subtraction within 10. Use strategies such as counting on; making ten (e.g., 8 + 6
YRS 1L O A G =8+ 2+ 4 =10 + 4 = 14); decomposing a number leading to a ten (e.g., 13-4 =13 -3 -1 = 10 - 1 = 9); using the relationship between
addition and subtraction (e.g., knowing that 8 + 4 = 12, one knows 12 — 8 = 4); and creating equivalent but easier or known sums (e.g., adding 6 +
7 by creating the known equivalent 6 + 6 + 1 = 12 + 1 = 13).
MAFS.1.0A.4.7- Understand the meaning of the equal sign, and determine if equations involving addition and subtraction are true or false. For example, which of the
following equations are true and which are false? 6 =6, 7 =8-1,5+2=2+54+1=5+2.
MAFSOA Al Determine the unknown whole number in an addition or subtraction equation relating to three whole numbers. For example, determine the unknown

number that makes the equation true in each of the equations 8 + ? = 11, 5=[]-3,6 + 6 = [].
Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending

MAFS.K12.MP.1.1: on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different
method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex problems
and identify correspondences between different approaches.

Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to
bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and

MAFS.K12.MP.2.1: manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative
reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.

They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by

breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to

MAFS K12 MP.3.1- the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized
or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read
the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or

MAFS.K12.MP.4.1: use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools
MAFS.K12.MP.5.1: might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.
Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about

MAFS.K12.MP.6.1:
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
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express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

MAFS.K12.MP.7.1:

Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x
+1), (x=1)(x2 + x + 1), and (x — 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to
solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.

MAFS.K12.MP.8.1:

Participate in collaborative conversations with diverse partners about grade 1 topics and texts with peers and adults in small and larger groups.
a. Follow agreed-upon rules for discussions (e.g., listening to others with care, speaking one at a time about the topics and texts under discussion).
LAFS.1.SL.1.1: b. Build on others’ talk in conversations by responding to the comments of others through multiple exchanges.

c. Ask questions to clear up any confusion about the topics and texts under discussion.

LAFS.1.SL.1.2: Ask and answer questions about key details in a text read aloud or information presented orally or through other media.
LAFS.1.SL.1.3: Ask and answer questions about what a speaker says in order to gather additional information or clarify something that is not understood.
Write informative/explanatory texts to examine and convey complex ideas and information clearly and accurately through the effective selection,

LAFS.K12.W.1.2: o .
organization, and analysis of content.

ELD.K12.ELL.MA.1: English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.

ELD.K12.ELL.SI.1: English language learners communicate for social and instructional purposes within the school setting.

General Course Information and Notes

GENERAL NOTES

In Grade 1, instructional time should focus on four critical areas: (1) developing understanding of addition, subtraction, and strategies for addition and subtraction within 20;
(2) developing understanding of whole number relationships and place value, including grouping in tens and ones; (3) developing understanding of linear measurement and
measuring lengths as iterating length units; and (4) reasoning about attributes of, and composing and decomposing geometric shapes.

1. Students develop strategies for adding and subtracting whole numbers based on their prior work with small numbers. They use a variety of models, including discrete
objects and length-based models (e.g., cubes connected to form lengths), to model add-to, take-from, put-together, take-apart, and compare situations to develop
meaning for the operations of addition and subtraction, and to develop strategies to solve arithmetic problems with these operations. Students understand connections
between counting and addition and subtraction (e.g., adding two is the same as counting on two). They use properties of addition to add whole numbers and to create
and use increasingly sophisticated strategies based on these properties (e.g., "making tens”) to solve addition and subtraction problems within 20. By comparing a variety of
solution strategies, children build their understanding of the relationship between addition and subtraction.

2. Students develop, discuss, and use efficient, accurate, and generalizable methods to add within 100 and subtract multiples of 10. They compare whole numbers (at least
to 100) to develop understanding of and solve problems involving their relative sizes. They think of whole numbers between 10 and 100 in terms of tens and ones (especially
recognizing the numbers 11 to 19 as composed of a ten and some ones). Through activities that build number sense, they understand the order of the counting numbers
and their relative magnitudes.

3. Students develop an understanding of the meaning and processes of measurement, including underlying concepts such as iterating (the mental activity of building up the
length of an object with equal-sized units) and the transitivity principle for indirect measurement.

4. Students compose and decompose plane or solid figures (e.g., put two triangles together to make a quadrilateral) and build understanding of part-whole relationships as
well as the properties of the original and composite shapes. As they combine shapes, they recognize them from different perspectives and orientations, describe their
geometric attributes, and determine how they are alike and different, to develop the background for measurement and for initial understandings of properties such as
congruence and symmetry.

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support,
students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL’s need for communication and social skills. To
access an ELL supporting document which delineates performance definitions and descriptors, please click on the following link:
cpalms.org/uploads/docs/standards/eld/MA.pdf

Florida Standards Implementation Guide Focus Section:

The Mathematics Florida Standards Implementation Guide was created to support the teaching and learning of the Mathematics Florida Standards. The guide is
compartmentalized into three components: focus, coherence, and rigor.Focus means narrowing the scope of content in each grade or course, so students achieve higher
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levels of understanding and experience math concepts more deeply. The Mathematics standards allow for the teaching and learning of mathematical concepts focused
around major clusters at each grade level, enhanced by supporting and additional clusters. The major, supporting and additional clusters are identified, in relation to each
grade or course. The cluster designations for this course are below.

Major Clusters

MAFS.1.0A.1 Represent and solve problems involving addition and subtraction.

MAFS.1.0A.2 Understand and apply properties of operations and the relationship between addition and subtraction.
MAFS.1.0A.3 Add and subtract within 20.

MAFS.1.0A.4 Work with addition and subtraction equations.

MAFS.1.NBT.1 Extend the counting sequence.

MAFS.1.NBT.2 Understand place value.

MAFS.1.NBT.3 Use place value understanding and properties of operations to add and subtract.
MAFS.1.MD.1 Measure lengths indirectly and by iterating length units.

Supporting Clusters

MAFS.1.MD.3 Represent and interpret data.

Additional Clusters

MAFS.1.MD.2 Work with time and money.

MAFS.1.G.1 Reason with shapes and their attributes.

Note: Clusters should not be sorted from major to supporting and then taught in that order. To do so would strip the coherence of the mathematical ideas and miss the
opportunity to enhance the major work of the grade with the supporting and additional clusters.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades PreK to 5 Education
Courses > Subject: Mathematics > SubSubject:
General Mathematics >

Abbreviated Title: MATH GRADE ONE

Course Length: Year (Y)

Course Number: 5012030

Course Attributes:
e Class Size Core Required
Course Type: Core Academic Course
Course Status: Draft - Course Pending Approval
Grade Level(s): 1

Educator Certifications

Prekindergarten/Primary Education (Age 3 through Grade 3)
Elementary Education (Elementary Grades 1-6)

Primary Education (K-3)

Mathematics (Elementary Grades 1-6)

Elementary Education (Grades K-6)
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Mathematics - Grade Two (#5012040) us- 202 curens

Course Standards

MAFS.2

In Grade 2, instructional time should focus on four critical areas: (1) extending understanding of base-ten notation; (2) building fluency with addition and subtraction; (3) using
standard units of measure; and (4) describing and analyzing shapes.

1. Students extend their understanding of the base-ten system. This includes ideas of counting in fives, tens, and multiples of hundreds, tens, and ones, as well as number
relationships involving these units, including comparing. Students understand multi-digit numbers (up to 1000) written in base-ten notation, recognizing that the digits in each
place represent amounts of thousands, hundreds, tens, or ones (e.g., 853 is 8 hundreds + 5 tens + 3 ones).

2. Students use their understanding of addition to develop fluency with addition and subtraction within 100. They solve problems within 1000 by applying their understanding of
models for addition and subtraction, and they develop, discuss, and use efficient, accurate, and generalization methods to compute sums and differences of whole numbers in
base-ten notation, using their understanding of place value and the properties of operations. They select and accurately apply methods that are appropriate for the context and
the numbers involved to mentally calculate sums and differences for numbers with only tens or only hundreds.

3. Students recognize the need for standard units of measure (centimeter and inch) and they use rulers and other measurement tools with the understanding that linear measure
involves an iteration of units. They recognize that the smaller the unit, the more iterations they need to cover a given length.

4. Students describe and analyze shapes by examining their sides and angles. Students investigate, describe, and reason about decomposing and combining shapes to make other
shapes. Through building, drawing, and analyzing two-and three-dimensional shapes, students develop a foundation for understanding area, volume, congruence, similarity, and
symmetry in later grades.

Recognize and draw shapes having specified attributes, such as a given number of angles or a given number of equal faces. Identify triangles,

MAFS.2.G.1.1: :
quadrilaterals, pentagons, hexagons, and cubes.

MAFS.2.G.1.2: Partition a rectangle into rows and columns of same-size squares and count to find the total number of them.

MAFS.2.G.1.3: Partition circles and rectangles into two, three, or four equal shares, describe the shares using the words halves, thirds, half of, a third of, etc., and
describe the whole as two halves, three thirds, four fourths. Recognize that equal shares of identical wholes need not have the same shape.

RS A LA Measure the length of an object to the nearest inch, foot, centimeter, or meter by selecting and using appropriate tools such as rulers, yardsticks,

meter sticks, and measuring tapes.

Describe the inverse relationship between the size of a unit and number of units needed to measure a given object. Example: Suppose the perimeter
MAFS.2.MD.1.2: of a room is lined with one-foot rulers. Now, suppose we want to line it with yardsticks instead of rulers. Will we need more or fewer yardsticks than

rulers to do the job? Explain your answer.

MAFS.2.MD.1.3: Estimate lengths using units of inches, feet, yards, centimeters, and meters.
MAFS.2.MD.1.4: Measure to determine how much longer one object is than another, expressing the length difference in terms of a standard length unit.
VAR AN 25 Use addition and subtraction within 100 to solve word problems involving lengths that are given in the same units, e.g., by using drawings (such as
drawings of rulers) and equations with a symbol for the unknown number to represent the problem.
MAES.2.MD.2.6: Represent whole numbers as lengths from 0 on a number line diagram with equally spaced points corresponding to the numbers 0, 1, 2, ..., and
represent whole-number sums and differences within 100 on a number line diagram.
MAFS.2.MD.3.7: Tell and write time from analog and digital clocks to the nearest five minutes.
Solve one- and two-step word problems involving dollar bills (singles, fives, tens, twenties, and hundreds) or coins (quarters, dimes, nickels, and
pennies) using $ and ¢ symbols appropriately. Word problems may involve addition, subtraction, and equal groups situations. Example: The cash
register shows that the total for your purchase is 59¢. You gave the cashier three quarters. How much change should you receive from the cashier?
a. ldentify the value of coins and paper currency.
b. Compute the value of any combination of coins within one dollar.
MAFS.2.MD.3.8: c. Compute the value of any combinations of dollars (e.g., If you have three ten-dollar bills, one five-dollar bill, and two one-dollar bills, how much
money do you have?).
d. Relate the value of pennies, nickels, dimes, and quarters to other coins and to the dollar (e.g., There are five nickels in one quarter. There are
two nickels in one dime. There are two and a half dimes in one quarter. There are twenty nickels in one dollar).
(*see glossary Table 1)
RS 2B A G Generate measurement data by measuring lengths of several objects to the nearest whole unit, or by making repeated measurements of the same

object. Show the measurements by making a line plot, where the horizontal scale is marked off in whole-number units.
MAFS.2 MD 4.10: Draw a picture graph and a bar graph (with single-unit scale) to represent a data set with up to four categories. Solve simple put-together, take-
apart, and compare problems using information presented in a bar graph.
Understand that the three digits of a three-digit number represent amounts of hundreds, tens, and ones; e.g., 706 equals 7 hundreds, O tens, and 6
ones. Understand the following as special cases:

a. 100 can be thought of as a bundle of ten tens — called a “hundred.”

b. The numbers 100, 200, 300, 400, 500, 600, 700, 800, 900 refer to one, two, three, four, five, six, seven, eight, or nine hundreds (and 0 tens

MAFS.2.NBT.1.1:

and 0 ones).
MAFS.2.NBT.1.2: Count within 1000; skip-count by 5s, 10s, and 100s.
MAFS.2.NBT.1.3: Read and write numbers to 1000 using base-ten numerals, number names, and expanded form.

MAFS.2.NBT.1.4- Compare two three-digit numbers based on meanings of the hundreds, tens, and ones digits, using >, =, and < symbols to record the results of
D comparisons.

Fluently add and subtract within 100 using strategies based on place value, properties of operations, and/or the relationship between addition and

MAFS.2.NBT.2.5: .
subtraction.

MAFS.2.NBT.2.6: Add up to four two-digit numbers using strategies based on place value and properties of operations.
Add and subtract within 1000, using concrete models or drawings and strategies based on place value, properties of operations, and/or the
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MAFS.2.NBT.2.7:

MAFS.2.NBT.2.8:
MAFS.2.NBT.2.9:

MAFS.2.0A.1.1:

MAFS.2.0A.1.a:

MAFS.2.0A.2.2:

MAFS.2.0A.3.3:

MAFS.2.0A.3.4:

MAFS.K12.MP.1.1:

MAFS.K12.MP.2.1:

MAFS.K12.MP.3.1:

MAFS.K12.MP.4.1:

MAFS.K12.MP.5.1:

MAFS.K12.MP.6.1:

relationship between addition and subtraction; relate the strategy to a written method. Understand that in adding or subtracting three digit numbers,
one adds or subtracts hundreds and hundreds, tens and tens, ones and ones; and sometimes it is necessary to compose or decompose tens or
hundreds.

Mentally add 10 or 100 to a given number 100-900, and mentally subtract 10 or 100 from a given number 100-900.

Explain why addition and subtraction strategies work, using place value and the properties of operations.

Use addition and subtraction within 100 to solve one- and two-step word problems involving situations of adding to, taking from, putting together,
taking apart, and comparing, with unknowns in all positions, e.g., by using drawings and equations with a symbol for the unknown number to
represent the problem.

Determine the unknown whole number in an equation relating four or more whole numbers. For example, determine the unknown number that
makes the equation true in the equations 37 + 10 + 10 = +18,?-6=13-4,and15-9=6 +| |

Fluently add and subtract within 20 using mental strategies. By end of Grade 2, know from memory all sums of two one-digit numbers.

Determine whether a group of objects (up to 20) has an odd or even number of members, e.g., by pairing objects or counting them by 2s; write an
equation to express an even number as a sum of two equal addends.

Use addition to find the total number of objects arranged in rectangular arrays with up to 5 rows and up to 5 columns; write an equation to express
the total as a sum of equal addends.

Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending
on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different
method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex problems
and identify correspondences between different approaches.

Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to
bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and
manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative
reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to
the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized
or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read
the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or
use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools
might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.

Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

Look for and make use of structure.

page 1677 of 4183




Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

MAFS.K12.MP.7.1:

Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x
+1), (x=-1)(x2 + x+ 1), and (x — 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to
solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.

MAFS.K12.MP.8.1:

Participate in collaborative conversations with diverse partners about grade 2 topics and texts with peers and adults in small and larger groups.

LAFS.2.SL.1.1: topics and texts under discussion).
b. Build on others’ talk in conversations by linking their comments to the remarks of others.
c. Ask for clarification and further explanation as needed about the topics and texts under discussion.

LAFS.2.SL.1.2: Recount or describe key ideas or details from a text read aloud or information presented orally or through other media.

A AL LS Ask and answer questions about what a speaker says in order to clarify comprehension, gather additional information, or deepen understanding of a
topic or issue.

LAFS.2.W.1.2: Write informative/explanatory texts in which they introduce a topic, use facts and definitions to develop points, and provide a concluding statement or|
section.

ELD.K12.ELL.MA.1: English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.

ELD.K12.ELL.SI.1: English language learners communicate for social and instructional purposes within the school setting.

a. Follow agreed-upon rules for discussions (e.g., gaining the floor in respectful ways, listening to others with care, speaking one at a time about the

General Course Information and Notes

GENERAL NOTES

In Grade 2, instructional time should focus on four critical areas: (1) extending understanding of base-ten notation; (2) building fluency with addition and subtraction; (3)
using standard units of measure; and (4) describing and analyzing shapes.

1. Students extend their understanding of the base-ten system. This includes ideas of counting in fives, tens, and multiples of hundreds, tens, and ones, as well as number
relationships involving these units, including comparing. Students understand multi-digit numbers (up to 1000) written in base-ten notation, recognizing that the digits in
each place represent amounts of thousands, hundreds, tens, or ones (e.g., 853 is 8 hundreds + 5 tens + 3 ones).

2. Students use their understanding of addition to develop fluency with addition and subtraction within 100. They solve problems within 1000 by applying their
understanding of models for addition and subtraction, and they develop, discuss, and use efficient, accurate, and generalizable methods to compute sums and differences of
whole numbers in base-ten notation, using their understanding of place value and the properties of operations. They select and accurately apply methods that are
appropriate for the context and the numbers involved to mentally calculate sums and differences for numbers with only tens or only hundreds.

3. Students recognize the need for standard units of measure (centimeter and inch) and they use rulers and other measurement tools with the understanding that linear
measure involves an iteration of units. They recognize that the smaller the unit, the more iterations they need to cover a given length.

4. Students describe and analyze shapes by examining their sides and angles. Students investigate, describe, and reason about decomposing and combining shapes to make
other shapes. Through building, drawing, and analyzing two- and three-dimensional shapes, students develop a foundation for understanding area, volume, congruence,
similarity, and symmetry in later grades.

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support,
students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL’s need for communication and social skills. To
access an ELL supporting document which delineates performance definitions and descriptors, please click on the following link:
cpalms.org/uploads/docs/standards/eld/MA.pdf

Florida Standards Implementation Guide Focus Section:

The Mathematics Florida Standards Implementation Guide was created to support the teaching and learning of the Mathematics Florida Standards. The guide is
compartmentalized into three components: focus, coherence, and rigor.Focus means narrowing the scope of content in each grade or course, so students achieve higher
levels of understanding and experience math concepts more deeply. The Mathematics standards allow for the teaching and learning of mathematical concepts focused
around major clusters at each grade level, enhanced by supporting and additional clusters. The major, supporting and additional clusters are identified, in relation to each
grade or course. The cluster designations for this course are below.

Major Clusters

MAFS.2.0A.1 Represent and solve problems involving addition and subtraction.

page 1678 of 4183



MAFS.2.0A.2 Add and subtract within 20.

MAFS.2.NBT.1 Understand place value.

MAFS.2.NBT.2 Use place value understanding and properties of operations to add and subtract.
MAFS.2.MD.1 Measure and estimate lengths in standard units.

MAFS.2.MD.2 Relate addition and subtraction to length.

Supporting Clusters

MAFS.2.0A.3 Work with equal groups of objects to gain foundations for multiplication.
MAFS.2.MD.3 Work with time and money.

MAFS.2.MD.4 Represent and interpret data.

Additional Clusters

MAFS.2.G.1 Reason with shapes and their attributes.

Note: Clusters should not be sorted from major to supporting and then taught in that order. To do so would strip the coherence of the mathematical ideas and miss the
opportunity to enhance the major work of the grade with the supporting and additional clusters.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades PreK to 5 Education
Courses > Subject: Mathematics > SubSubject:
General Mathematics >

Abbreviated Title: MATH GRADE TWO

Course Length: Year (Y)

Course Number: 5012040

Course Attributes:
e Class Size Core Required
Course Type: Core Academic Course Course Level: 2
Course Status: Draft - Course Pending Approval

Grade Level(s): 2

Educator Certifications

Prekindergarten/Primary Education (Age 3 through Grade 3)
Elementary Education (Elementary Grades 1-6)

Primary Education (K-3)

Mathematics (Elementary Grades 1-6)

Elementary Education (Grades K-6)
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Mathematics - Grade Three (#5012050) s 02 curens

Course Standards

MAFS.3.G.1.1:

MAFS.3.G.1.2:

MAFS.3.MD.1.1:

MAFS.3.MD.1.2:

MAFS.3.MD.2.3:

MAFS.3.MD.2.4:

MAFS.3.MD.3.5:

MAFS.3.MD.3.6:

MAFS.3.MD.3.7:

MAFS.3.MD.4.8:

MAFS.3.NF.1.1:

MAFS.3.NBT.1.1:

MAFS.3.NBT.1.2:

MAFS.3.NBT.1.3:

Understand that shapes in different categories (e.g., rhombuses, rectangles, and others) may share attributes (e.g., having four sides), and that the
shared attributes can define a larger category (e.g., quadrilaterals). Recognize rhombuses, rectangles, and squares as examples of quadrilaterals, and
draw examples of quadrilaterals that do not belong to any of these subcategories.

Partition shapes into parts with equal areas. Express the area of each part as a unit fraction of the whole. For example, partition a shape into 4 parts
with equal area, and describe the area of each part as 1/4 of the area of the shape.

Tell and write time to the nearest minute and measure time intervals in minutes. Solve word problems involving addition and subtraction of time
intervals in minutes, e.g., by representing the problem on a number line diagram.

Measure and estimate liquid volumes and masses of objects using standard units of grams (g), kilograms (kg), and liters (I). Add, subtract, multiply, or
divide to solve one-step word problems involving masses or volumes that are given in the same units.

Clarifications:
Examples of Opportunities for In-Depth Focus

Continuous measurement quantities such as liquid volume, mass, and so on are an important context for fraction arithmetic (cf. 4.NF.2.4c,
5.NF.2.7c, 5.NF.2.3). In grade 3, students begin to get a feel for continuous measurement quantities and solve whole- number problems
involving such quantities.

Draw a scaled picture graph and a scaled bar graph to represent a data set with several categories. Solve one- and two-step “how many more” and
“how many less” problems using information presented in scaled bar graphs. For example, draw a bar graph in which each square in the bar graph
might represent 5 pets.
Generate measurement data by measuring lengths using rulers marked with halves and fourths of an inch. Show the data by making a line plot, where
the horizontal scale is marked off in appropriate units— whole numbers, halves, or quarters.
Recognize area as an attribute of plane figures and understand concepts of area measurement.

a. A square with side length 1 unit, called “a unit square,” is said to have “one square unit” of area, and can be used to measure area.

b. A plane figure which can be covered without gaps or overlaps by n unit squares is said to have an area of n square units.

Measure areas by counting unit squares (square cm, square m, square in, square ft, and improvised units).
Relate area to the operations of multiplication and addition.
a. Find the area of a rectangle with whole-number side lengths by tiling it, and show that the area is the same as would be found by multiplying the
side lengths.
b. Multiply side lengths to find areas of rectangles with whole-number side lengths in the context of solving real world and mathematical problems,
and represent whole-number products as rectangular areas in mathematical reasoning.
c. Use tiling to show in a concrete case that the area of a rectangle with whole-number side lengths a and b + c is the sum of a x b and a x c. Use
area models to represent the distributive property in mathematical reasoning.
d. Recognize area as additive. Find areas of rectilinear figures by decomposing them into non-overlapping rectangles and adding the areas of the non-

overlapping parts, applying this technique to solve real world problems.

Clarifications:
Examples of Opportunities for In-Depth Focus

Area is a major concept within measurement, and area models must function as a support for multiplicative reasoning in grade 3 and beyond.

Solve real world and mathematical problems involving perimeters of polygons, including finding the perimeter given the side lengths, finding an
unknown side length, and exhibiting rectangles with the same perimeter and different areas or with the same area and different perimeters.

Use place value understanding to round whole numbers to the nearest 10 or 100.

Fluently add and subtract within 1000 using strategies and algorithms based on place value, properties of operations, and/or the relationship between
addition and subtraction.

Clarifications:

Students fluently add and subtract within 1000 using strategies and algorithms based on place value, properties of operations, and/or the
relationship between addition and subtraction. (Although 3.0A.3.7 and 3.NBT.1.2 are both fluency standards, these two standards do not
represent equal investments of time in grade 3. Note that students in grade 2 were already adding and subtracting within 1000, just not
fluently.

That makes 3.NBT.1.2 a relatively small and incremental expectation. By contrast, multiplication and division are new in grade 3, and meeting
the multiplication and division fluency standard 3.0A.3.7 with understanding is a major portion of students’ work in grade 3.)

Multiply one-digit whole numbers by multiples of 10 in the range 10-90 (e.g., 9 x 80, 5 x 60) using strategies based on place value and properties of
operations.
Understand a fraction 1/b as the quantity formed by 1 part when a whole is partitioned into b equal parts; understand a fraction a/b as the quantity
formed by a parts of size 1/b.
Understand a fraction as a number on the number line; represent fractions on a number line diagram.

a. Represent a fraction 1/b on a number line diagram by defining the interval from 0 to 1 as the whole and partitioning it into b equal parts.

Recognize that each part has size 1/b and that the endpoint of the part based at 0 locates the number 1/b on the number line.
b. Represent a fraction a/b on a number line diagram by marking off a lengths 1/b from 0. Recognize that the resulting interval has size a/b and that

its endpoint locates the number a/b on the number line.

Clarifications:
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MAFS.3.NF.1.2:

MAFS.3.NF.1.3:

MAFS.3.0A.1.1:

MAFS.3.0A.1.2:

MAFS.3.0A.1.3:

MAFS.3.0A.1.4:

MAFS.3.0A.2.5:

MAFS.3.0A.2.6:

MAFS.3.0A.3.7:

MAFS.3.0A.4.8:

Example of Opportunities for In-Depth Focus

Developing an understanding of fractions as numbers is essential for future work with the number system. It is critical that students at this grade
are able to place fractions on a number line diagram and understand them as a related component of their ever- expanding number system.

Fluency Expectations or Examples of Culminating Standards

Students fluently add and subtract within 1000 using strategies and algorithms based on place value, properties of operations, and/or the
relationship between addition and subtraction. 3.NBT.1.2 a relatively small and incremental expectation.

Explain equivalence of fractions in special cases, and compare fractions by reasoning about their size.

a. Understand two fractions as equivalent (equal) if they are the same size, or the same point on a number line.

b. Recognize and generate simple equivalent fractions, e.g., 1/2 = 2/4, 4/6 = 2/3). Explain why the fractions are equivalent, e.g., by using a visual
fraction model.

c. Express whole numbers as fractions, and recognize fractions that are equivalent to whole numbers. Examples: Express 3 in the form 3 = 3/1;
recognize that 6/1 = 6; locate 4/4 and 1 at the same point of a number line diagram.

d. Compare two fractions with the same numerator or the same denominator by reasoning about their size. Recognize that comparisons are valid
only when the two fractions refer to the same whole. Record the results of comparisons with the symbols >, =, or <, and justify the conclusions,
e.g., by using a visual fraction model.

Interpret products of whole numbers, e.g., interpret 5 x 7 as the total number of objects in 5 groups of 7 objects each. For example, describe a
context in which a total number of objects can be expressed as 5 x 7.

Clarifications:

Examples of Opportunities for In-Depth Focus

Word problems involving equal groups, arrays, and measurement quantities can be used to build students’ understanding of and skill with
multiplication and division, as well as to allow students to demonstrate their understanding of and skill with these operations.

Interpret whole-number quotients of whole numbers, e.g., interpret 56 + 8 as the number of objects in each share when 56 objects are partitioned
equally into 8 shares, or as a number of shares when 56 objects are partitioned into equal shares of 8 objects each. For example, describe a context in
which a number of shares or a number of groups can be expressed as 56 + 8.

Clarifications:
Examples of Opportunities for In-Depth Focus

Word problems involving equal groups, arrays, and measurement quantities can be used to build students’ understanding of and skill with
multiplication and division, as well as to allow students to demonstrate their understanding of and skill with these operations.

Use multiplication and division within 100 to solve word problems in situations involving equal groups, arrays, and measurement quantities, e.g., by
using drawings and equations with a symbol for the unknown number to represent the problem.

Clarifications:
Examples of Opportunities for In-Depth Focus

Word problems involving equal groups, arrays, and measurement quantities can be used to build students’ understanding of and skill with
multiplication and division, as well as to allow students to demonstrate their understanding of and skill with these operations.

Determine the unknown whole number in a multiplication or division equation relating three whole numbers. For example, determine the unknown
number that makes the equation true in each of the equations 8 x ? =48, 5=[]+3,6 x 6 = ?.

Clarifications:
Examples of Opportunities for In-Depth Focus

Word problems involving equal groups, arrays, and measurement quantities can be used to build students’ understanding of and skill with
multiplication and division, as well as to allow students to demonstrate their understanding of and skill with these operations.

Apply properties of operations as strategies to multiply and divide. Examples: If 6 x 4 = 24 is known, then 4 x 6 = 24 is also known. (Commutative
property of multiplication.) 3 x 5 x 2 can be found by 3 x 5 = 15, then 15 x 2 = 30, or by 5 x 2 = 10, then 3 x 10 = 30. (Associative property of
multiplication.) Knowing that 8 x 5 = 40 and 8 x 2 = 16, one can find 8 x 7as 8 x (5 +2) = (8 x 5) + (8 x 2) = 40 + 16 = 56. (Distributive
property.)

Understand division as an unknown-factor problem. For example, find 32 + 8 by finding the number that makes 32 when multiplied by 8.

Fluently multiply and divide within 100, using strategies such as the relationship between multiplication and division (e.g., knowing that 8 x 5 = 40,
one knows 40 + 5 = 8) or properties of operations. By the end of Grade 3, know from memory all products of two one-digit numbers.

Clarifications:
Fluency Expectations or Examples of Culminating Standards

Students fluently multiply and divide within 100. By the end of grade 3, they know all products of two one-digit numbers from memory.
Multiplication and division are new in grade 3, and meeting the multiplication and division fluency standard 3.0A.3.7 with understanding is a major
portion of students’ work in grade 3.

Examples of Opportunities for In-Depth Focus

Finding single-digit products and related quotients is a required fluency for grade 3. Reaching fluency will take much of the year for many
students. These skills and the understandings that support them are crucial; students will rely on them for years to come as they learn to multiply
and divide with multidigit whole numbers and to add, subtract, multiply, and divide with fractions. After multiplication and division situations have
been established, reasoning about patterns in products (e.g., products involving factors of 5 or 9) can help students remember particular
products and quotients. Practice — and if necessary, extra support — should continue all year for those who need it to attain fluency.

Solve two-step word problems using the four operations. Represent these problems using equations with a letter standing for the unknown quantity.
Assess the reasonableness of answers using mental computation and estimation strategies including rounding.
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MAFS.3.0A.4.9: Identify arithmetic patterns (including patterns in the addition table or multiplication table), and explain them using properties of operations. For
R example, observe that 4 times a number is always even, and explain why 4 times a number can be decomposed into two equal addends.
Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending

MAFS.K12.MP.1.1: on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different
method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex problems
and identify correspondences between different approaches.

Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to
bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and

MAFS.K12.MP.2.1: manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative
reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to
the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized
or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read
the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

MAFS.K12.MP.3.1:

Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or

MAFS.K12.MP.4.1: use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools

MAFS.K12.MP.5.1: might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.

Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

MAFS.K12.MP.6.1:

Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

MAFS.K12.MP.7.1:

Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope

MAFS.K12.MP.8.1:
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x
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+1), (x=1)(x2 + x+ 1), and (x — 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to
solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.

Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 3 topics and texts,
building on others’ ideas and expressing their own clearly.
a. Come to discussions prepared, having read or studied required material; explicitly draw on that preparation and other information known about
the topic to explore ideas under discussion.
LAFS.3.SL.1.1: b. Follow agreed-upon rules for discussions (e.g., gaining the floor in respectful ways, listening to others with care, speaking one at a time about the
topics and texts under discussion).
c. Ask questions to check understanding of information presented, stay on topic, and link their comments to the remarks of others.

d. Explain their own ideas and understanding in light of the discussion.

Determine the main ideas and supporting details of a text read aloud or information presented in diverse media and formats, including visually,

LAFS.3.SL.1.2: o
quantitatively, and orally.
LAFS.3.SL.1.3: Ask and answer questions about information from a speaker, offering appropriate elaboration and detail.
Write informative/explanatory texts to examine a topic and convey ideas and information clearly.
a. Introduce a topic and group related information together; include illustrations when useful to aiding comprehension.
LAFS.3.W.1.2: b. Develop the topic with facts, definitions, and details.
c. Use linking words and phrases (e.g., also, another, and, more, but) to connect ideas within categories of information.
d. Provide a concluding statement or section.
ELD.K12.ELL.MA.1: English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.
ELD.K12.ELL.SI.1: English language learners communicate for social and instructional purposes within the school setting.

General Course Information and Notes

GENERAL NOTES
MAFS.3

In Grade 3, instructional time should focus on four critical areas: (1) developing understanding of multiplication and division and strategies for multiplication and division within
100; (2) developing understanding of fractions, especially unit fractions (fractions with numerator 1); (3) developing understanding of the structure of rectangular arrays and
of area; and (4) describing and analyzing two-dimensional shapes.

(1) Students develop an understanding of the meanings of multiplication and division of whole numbers through activities and problems involving equal-sized groups, arrays,
and area models; multiplication is finding an unknown product, and division is finding an unknown factor in these situations. For equal-sized group situations, division can
require finding the unknown number of groups or the unknown group size. Students use properties of operations to calculate products of whole numbers, using increasingly
sophisticated strategies based on these properties to solve multiplication and division problems involving single-digit factors. By comparing a variety of solution strategies,
students learn the relationship between multiplication and division.

(2) Students develop an understanding of fractions, beginning with unit fractions. Students view fractions in general as being built out of unit fractions, and they use
fractions along with visual fraction models to represent parts of a whole. Students understand that the size of a fractional part is relative to the size of the whole. For
example, 1/2 of the paint in a small bucket could be less paint than 1/3 of the paint in a larger bucket, but 1/3 of a ribbon is longer than 1/5 of the same ribbon because
when the ribbon is divided into 3 equal parts, the parts are longer than when the ribbon is divided into 5 equal parts. Students are able to use fractions to represent
numbers equal to, less than, and greater than one. They solve problems that involve comparing fractions by using visual fraction models and strategies based on noticing
equal numerators or denominators.

(3) Students recognize area as an attribute of two-dimensional regions. They measure the area of a shape by finding the total number of same-size units of area required to
cover the shape without gaps or overlaps, a square with sides of unit length being the standard unit for measuring area. Students understand that rectangular arrays can be
decomposed into identical rows or into identical columns. By decomposing rectangles into rectangular arrays of squares, students connect area to multiplication, and justify
using multiplication to determine the area of a rectangle.

(4) Students describe, analyze, and compare properties of two-dimensional shapes. They compare and classify shapes by their sides and angles, and connect these with
definitions of shapes. Students also relate their fraction work to geometry by expressing the area of part of a shape as a unit fraction of the whole.

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support,
students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL’s need for communication and social skills. To
access an ELL supporting document which delineates performance definitions and descriptors, please click on the following link:
cpalms.org/uploads/docs/standards/eld/MA.pdf

Florida Standards Implementation Guide Focus Section:

The Mathematics Florida Standards Implementation Guide was created to support the teaching and learning of the Mathematics Florida Standards. The guide is
compartmentalized into three components: focus, coherence, and rigor.Focus means narrowing the scope of content in each grade or course, so students achieve higher
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levels of understanding and experience math concepts more deeply. The Mathematics standards allow for the teaching and learning of mathematical concepts focused
around major clusters at each grade level, enhanced by supporting and additional clusters. The major, supporting and additional clusters are identified, in relation to each
grade or course. The cluster designations for this course are below.

Major Clusters

MAFS.3.0A.1 Represent and solve problems involving multiplication and division.

MAFS.3.0A.2 Understand properties of multiplication and the relationship between multiplication and division.

MAFS.3.0A.3 Multiply and divide within 100.

MAFS.3.0A.4 Solve problems involving the four operations, and identify and explain patterns in arithmetic.

MAFS.3.NF.1 Develop understanding of fractions as numbers.

MAFS.3.MD.1 Solve problems involving measurement and estimation of intervals of time, liquid volumes, and masses of objects.
MAFS.3.MD.3 Geometric measurement: understand concepts of area and relate area to multiplication and to addition.
Supporting Clusters

MAFS.3.MD.2 Represent and interpret data.

MAFS.3.G.1 Reason with shapes and their attributes.

Additional Clusters

MAFS.3.NBT.1 Use place value understanding and properties of operations to perform multi-digit arithmetic.

MAFS.3.MD.4 Geometric measurement: recognize perimeter as an attribute of plane figures and distinguish between linear and area measures.

Note: Clusters should not be sorted from major to supporting and then taught in that order. To do so would strip the coherence of the mathematical ideas and miss the
opportunity to enhance the major work of the grade with the supporting and additional clusters.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades PreK to 5 Education
Courses > Subject: Mathematics > SubSubject:
General Mathematics >

Abbreviated Title: MATH GRADE THREE

Course Length: Year (Y)

Course Number: 5012050

Course Attributes:
e Class Size Core Required
Course Type: Core Academic Course Course Level: 2
Course Status: Draft - Course Pending Approval

Grade Level(s): 3

Educator Certifications

Prekindergarten/Primary Education (Age 3 through Grade 3)
Elementary Education (Elementary Grades 1-6)

Primary Education (K-3)

Mathematics (Elementary Grades 1-6)

Elementary Education (Grades K-6)
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Accelerated Mathematics Plan Grade
Three (#5012055) 20ss- 2022 urrenty

Course Standards

MAFS.3.G.1.1:

MAFS.3.G.1.2:

MAFS.3.MD.1.1:

MAFS.3.MD.1.2:

MAFS.3.MD.2.3:

MAFS.3.MD.2.4:

MAFS.3.MD.3.5:

MAFS.3.MD.3.6:

MAFS.3.MD.3.7:

MAFS.3.MD.4.8:

MAFS.3.NF.1.1:

MAFS.3.NBT.1.1:

MAFS.3.NBT.1.2:

MAFS.3.NBT.1.3:

Understand that shapes in different categories (e.g., rhombuses, rectangles, and others) may share attributes (e.g., having four sides), and that the
shared attributes can define a larger category (e.g., quadrilaterals). Recognize rhombuses, rectangles, and squares as examples of quadrilaterals, and
draw examples of quadrilaterals that do not belong to any of these subcategories.

Partition shapes into parts with equal areas. Express the area of each part as a unit fraction of the whole. For example, partition a shape into 4 parts
with equal area, and describe the area of each part as 1/4 of the area of the shape.

Tell and write time to the nearest minute and measure time intervals in minutes. Solve word problems involving addition and subtraction of time
intervals in minutes, e.g., by representing the problem on a number line diagram.

Measure and estimate liquid volumes and masses of objects using standard units of grams (g), kilograms (kg), and liters (I). Add, subtract, multiply, or
divide to solve one-step word problems involving masses or volumes that are given in the same units.

Clarifications:
Examples of Opportunities for In-Depth Focus

Continuous measurement quantities such as liquid volume, mass, and so on are an important context for fraction arithmetic (cf. 4.NF.2.4c,
5.NF.2.7c, 5.NF.2.3). In grade 3, students begin to get a feel for continuous measurement quantities and solve whole- number problems
involving such quantities.

Draw a scaled picture graph and a scaled bar graph to represent a data set with several categories. Solve one- and two-step “how many more” and
“how many less” problems using information presented in scaled bar graphs. For example, draw a bar graph in which each square in the bar graph
might represent 5 pets.
Generate measurement data by measuring lengths using rulers marked with halves and fourths of an inch. Show the data by making a line plot, where
the horizontal scale is marked off in appropriate units— whole numbers, halves, or quarters.
Recognize area as an attribute of plane figures and understand concepts of area measurement.

a. A square with side length 1 unit, called “a unit square,” is said to have “one square unit” of area, and can be used to measure area.

b. A plane figure which can be covered without gaps or overlaps by n unit squares is said to have an area of n square units.

Measure areas by counting unit squares (square cm, square m, square in, square ft, and improvised units).
Relate area to the operations of multiplication and addition.
a. Find the area of a rectangle with whole-number side lengths by tiling it, and show that the area is the same as would be found by multiplying the
side lengths.
b. Multiply side lengths to find areas of rectangles with whole-number side lengths in the context of solving real world and mathematical problems,
and represent whole-number products as rectangular areas in mathematical reasoning.
c. Use tiling to show in a concrete case that the area of a rectangle with whole-number side lengths a and b + c is the sum of a x b and a x c. Use
area models to represent the distributive property in mathematical reasoning.
d. Recognize area as additive. Find areas of rectilinear figures by decomposing them into non-overlapping rectangles and adding the areas of the non-

overlapping parts, applying this technique to solve real world problems.

Clarifications:
Examples of Opportunities for In-Depth Focus

Area is a major concept within measurement, and area models must function as a support for multiplicative reasoning in grade 3 and beyond.

Solve real world and mathematical problems involving perimeters of polygons, including finding the perimeter given the side lengths, finding an
unknown side length, and exhibiting rectangles with the same perimeter and different areas or with the same area and different perimeters.

Use place value understanding to round whole numbers to the nearest 10 or 100.

Fluently add and subtract within 1000 using strategies and algorithms based on place value, properties of operations, and/or the relationship between
addition and subtraction.

Clarifications:

Students fluently add and subtract within 1000 using strategies and algorithms based on place value, properties of operations, and/or the
relationship between addition and subtraction. (Although 3.0A.3.7 and 3.NBT.1.2 are both fluency standards, these two standards do not
represent equal investments of time in grade 3. Note that students in grade 2 were already adding and subtracting within 1000, just not
fluently.

That makes 3.NBT.1.2 a relatively small and incremental expectation. By contrast, multiplication and division are new in grade 3, and meeting
the multiplication and division fluency standard 3.0A.3.7 with understanding is @ major portion of students’ work in grade 3.)

Multiply one-digit whole numbers by multiples of 10 in the range 10-90 (e.g., 9 x 80, 5 x 60) using strategies based on place value and properties of
operations.
Understand a fraction 1/b as the quantity formed by 1 part when a whole is partitioned into b equal parts; understand a fraction a/b as the quantity
formed by a parts of size 1/b.
Understand a fraction as a number on the number line; represent fractions on a number line diagram.
a. Represent a fraction 1/b on a number line diagram by defining the interval from 0 to 1 as the whole and partitioning it into b equal parts.
Recognize that each part has size 1/b and that the endpoint of the part based at 0 locates the number 1/b on the number line.
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MAFS.3.NF.1.2:

MAFS.3.NF.1.3:

MAFS.3.0A.1.1:

MAFS.3.0A.1.2:

MAFS.3.0A.1.3:

MAFS.3.0A.1.4:

MAFS.3.0A.2.5:

MAFS.3.0A.2.6:

MAFS.3.0A.3.7:

b.

Represent a fraction a/b on a number line diagram by marking off a lengths 1/b from 0. Recognize that the resulting interval has size a/b and that
its endpoint locates the number a/b on the number line.

Clarifications:
Example of Opportunities for In-Depth Focus

Developing an understanding of fractions as numbers is essential for future work with the number system. It is critical that students at this grade
are able to place fractions on a number line diagram and understand them as a related component of their ever- expanding number system.

Fluency Expectations or Examples of Culminating Standards

Students fluently add and subtract within 1000 using strategies and algorithms based on place value, properties of operations, and/or the
relationship between addition and subtraction. 3.NBT.1.2 a relatively small and incremental expectation.

Explain equivalence of fractions in special cases, and compare fractions by reasoning about their size.
a.
b.

Interpret products of whole numbers, e.g., interpret 5 x 7 as the total number of objects in 5 groups of 7 objects each. For example, describe a
context in which a total number of objects can be expressed as 5 x 7.

. Express whole numbers as fractions, and recognize fractions that are equivalent to whole numbers. Examples: Express 3 in the form 3 = 3/1;

. Compare two fractions with the same numerator or the same denominator by reasoning about their size. Recognize that comparisons are valid

Understand two fractions as equivalent (equal) if they are the same size, or the same point on a number line.
Recognize and generate simple equivalent fractions, e.g., 1/2 = 2/4, 4/6 = 2/3). Explain why the fractions are equivalent, e.g., by using a visual
fraction model.

recognize that 6/1 = 6; locate 4/4 and 1 at the same point of a number line diagram.

only when the two fractions refer to the same whole. Record the results of comparisons with the symbols >, =, or <, and justify the conclusions,
e.g., by using a visual fraction model.

Clarifications:

Examples of Opportunities for In-Depth Focus

Word problems involving equal groups, arrays, and measurement quantities can be used to build students’ understanding of and skill with
multiplication and division, as well as to allow students to demonstrate their understanding of and skill with these operations.

Interpret whole-number quotients of whole numbers, e.g., interpret 56 + 8 as the number of objects in each share when 56 objects are partitioned
equally into 8 shares, or as a number of shares when 56 objects are partitioned into equal shares of 8 objects each. For example, describe a context in
which a number of shares or a number of groups can be expressed as 56 + 8.

Clarifications:
Examples of Opportunities for In-Depth Focus

Word problems involving equal groups, arrays, and measurement quantities can be used to build students’ understanding of and skill with
multiplication and division, as well as to allow students to demonstrate their understanding of and skill with these operations.

Use multiplication and division within 100 to solve word problems in situations involving equal groups, arrays, and measurement quantities, e.g., by
using drawings and equations with a symbol for the unknown number to represent the problem.

Clarifications:
Examples of Opportunities for In-Depth Focus

Word problems involving equal groups, arrays, and measurement quantities can be used to build students’ understanding of and skill with
multiplication and division, as well as to allow students to demonstrate their understanding of and skill with these operations.

Determine the unknown whole number in a multiplication or division equation relating three whole numbers. For example, determine the unknown
number that makes the equation true in each of the equations 8 x ? =48, 5 =[]+ 3,6 x 6 = ?.

Clarifications:
Examples of Opportunities for In-Depth Focus

Word problems involving equal groups, arrays, and measurement quantities can be used to build students’ understanding of and skill with
multiplication and division, as well as to allow students to demonstrate their understanding of and skill with these operations.

Apply properties of operations as strategies to multiply and divide. Examples: If 6 x 4 = 24 is known, then 4 x 6 = 24 is also known. (Commutative
property of multiplication.) 3 x 5 x 2 can be found by 3 x 5 = 15, then 15 x 2 = 30, or by 5 x 2 = 10, then 3 x 10 = 30. (Associative property of
multiplication.) Knowing that 8 x 5 = 40 and 8 x 2 = 16, one can find 8 x 7as 8 x (5 +2) = (8 x 5) + (8 x 2) = 40 + 16 = 56. (Distributive
property.)

Understand division as an unknown-factor problem. For example, find 32 + 8 by finding the number that makes 32 when multiplied by 8.

Fluently multiply and divide within 100, using strategies such as the relationship between multiplication and division (e.g., knowing that 8 x 5 = 40,
one knows 40 + 5 = 8) or properties of operations. By the end of Grade 3, know from memory all products of two one-digit numbers.

Clarifications:
Fluency Expectations or Examples of Culminating Standards

Students fluently multiply and divide within 100. By the end of grade 3, they know all products of two one-digit numbers from memory.
Multiplication and division are new in grade 3, and meeting the multiplication and division fluency standard 3.0A.3.7 with understanding is a major
portion of students’ work in grade 3.

Examples of Opportunities for In-Depth Focus

Finding single-digit products and related quotients is a required fluency for grade 3. Reaching fluency will take much of the year for many
students. These skills and the understandings that support them are crucial; students will rely on them for years to come as they learn to multiply
and divide with multidigit whole numbers and to add, subtract, multiply, and divide with fractions. After multiplication and division situations have
been established, reasoning about patterns in products (e.g., products involving factors of 5 or 9) can help students remember particular
products and quotients. Practice — and if necessary, extra support — should continue all year for those who need it to attain fluency.
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| ]
Solve two-step word problems using the four operations. Represent these problems using equations with a letter standing for the unknown quantity.

MAFS.3.0A.4.8: ) ) S . . .
Assess the reasonableness of answers using mental computation and estimation strategies including rounding.
MAFS.3.0A.4.9: Identify arithmetic patterns (including patterns in the addition table or multiplication table), and explain them using properties of operations. For
example, observe that 4 times a number is always even, and explain why 4 times a number can be decomposed into two equal addends.
MAFS.4.G.1.1: Draw points, lines, line segments, rays, angles (right, acute, obtuse), and perpendicular and parallel lines. Identify these in two-dimensional figures.
MAFS.4.G.1.2: Classify two-dimensional figures based on the presence or absence of parallel or perpendicular lines, or the presence or absence of angles of a specified
size. Recognize right triangles as a category, and identify right triangles.
Know relative sizes of measurement units within one system of units including km, m, cm; kg, g; Ib, oz.; I, ml; hr, min, sec. Within a single system of
VRS A R AL measurement, express measurements in a larger unit in terms of a smaller unit. Record measurement equivalents in a two-column table. For example,
know that 1 ft is 12 times as long as 1 in. Express the length of a 4 ft snake as 48 in. Generate a conversion table for feet and inches listing the
number pairs (1, 12), (2, 24), (3, 36), ...
MAFS.4.MD.1.3: Apply the area and perimeter formulas for rectangles in real world and mathematical problems. For example, find the width of a rectangular room given
the area of the flooring and the length, by viewing the area formula as a multiplication equation with an unknown factor.
Recognize angles as geometric shapes that are formed wherever two rays share a common endpoint, and understand concepts of angle
measurement:
a. An angle is measured with reference to a circle with its center at the common endpoint of the rays, by considering the fraction of the circular arc
MAFS.4.MD.3.5: between the points where the two rays intersect the circle. An angle that turns through 1/360 of a circle is called a “one-degree angle,” and can
be used to measure angles.
b. An angle that turns through n one-degree angles is said to have an angle measure of n degrees.
MAFS.4.MD.3.6: Measure angles in whole-number degrees using a protractor. Sketch angles of specified measure.
Recognize angle measure as additive. When an angle is decomposed into non-overlapping parts, the angle measure of the whole is the sum of the
angle measures of the parts. Solve addition and subtraction problems to find unknown angles on a diagram in real world and mathematical problems,
MAFS.4.MD.3.7:

e.g., by using an equation with a symbol for the unknown angle measure.

Read and write multi-digit whole numbers using base-ten numerals, number names, and expanded form. Compare two multi-digit numbers based on
meanings of the digits in each place, using >, =, and < symbols to record the results of comparisons.

MAFS.4.NBT.1.2:

MAFS.4.NBT.1.3: Use place value understanding to round multi-digit whole numbers to any place.
Fluently add and subtract multi-digit whole numbers using the standard algorithm.

Clarifications:
MAFS.4.NBT.2.4: Fluency Expectations or Examples of Culminating Standards

Students’” work with decimals (4.NF.3.5-3.7) depends to some extent on concepts of fraction

Multiply a whole number of up to four digits by a one-digit whole number, and multiply two two-digit numbers, using strategies based on place value
and the properties of operations. lllustrate and explain the calculation by using equations, rectangular arrays, and/or area models.

Clarifications:

Examples of Opportunities for In-Depth Focus
MAFS.4.NBT.2.5:

When students work toward meeting this standard, they combine prior understanding of multiplication with deepening understanding of the
base-ten system of units to express the product of two multi-digit numbers as another multi-digit number. This work will continue in grade 5 and
culminate in fluency with the standard algorithms in grade 6.

Explain why a fraction a/b is equivalent to a fraction (n x a)/(n x b) by using visual fraction models, with attention to how the number and size of the
parts differ even though the two fractions themselves are the same size. Use this principle to recognize and generate equivalent fractions.

Clarifications:
Examples of Opportunities for In-Depth Focus

MAFS.4.NF.1.1:

Extending fraction equivalence to the general case is necessary to extend arithmetic from whole numbers to fractions and decimals.

Compare two fractions with different numerators and different denominators, e.g., by creating common denominators or numerators, or by comparing
MAFS.4.NF.1.2: to a benchmark fraction such as 1/2. Recognize that comparisons are valid only when the two fractions refer to the same whole. Record the results of
comparisons with symbols >, =, or <, and justify the conclusions, e.g., by using a visual fraction model.
Interpret a multiplication equation as a comparison, e.g., interpret 35 = 5 x 7 as a statement that 35 is 5 times as many as 7 and 7 times as many as
5. Represent verbal statements of multiplicative comparisons as multiplication equations.

MAFS.4.0A.1.1:

MAES4.0A 1 28 Multiply or divide to solve word problems involving multiplicative comparison, e.g., by using drawings and equations with a symbol for the unknown
number to represent the problem, distinguishing multiplicative comparison from additive comparison.
Solve multistep word problems posed with whole numbers and having whole-number answers using the four operations, including problems in which
MAFS.4.0A.1.3: remainders must be interpreted. Represent these problems using equations with a letter standing for the unknown quantity. Assess the
reasonableness of answers using mental computation and estimation strategies including rounding.

Investigate factors and multiples.

a. Find all factor pairs for a whole number in the range 1-100.
MAFS.4.0A.2.4: b. Recognize that a whole number is a multiple of each of its factors. Determine whether a given whole number in the range 1-100 is a multiple of a
given one-digit number.
c. Determine whether a given whole number in the range 1-100 is prime or composite.

Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending
MAFS.K12.MP.1.1: on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete
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objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different
method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex problems
and identify correspondences between different approaches.

Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to
bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and

MAFS.K12.MP.2.1: manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative
reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to
the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized

MAFS.K12.MP.3.1:

or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read
the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or

MAFS.K12.MP.4.1: use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools
MAFS.K12.MP.5.1: might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.
Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

MAFS.K12.MP.6.1:

Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

MAFS.K12.MP.7.1:

Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x
+1), (x=1)(x2 + x + 1), and (x — 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to
solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.

MAFS.K12.MP.8.1:

Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 3 topics and texts,
building on others’ ideas and expressing their own clearly.
a. Come to discussions prepared, having read or studied required material; explicitly draw on that preparation and other information known about
the topic to explore ideas under discussion.
LAFS.3.5L.1.1: b. Follow agreed-upon rules for discussions (e.g., gaining the floor in respectful ways, listening to others with care, speaking one at a time about the
topics and texts under discussion).
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c. Ask questions to check understanding of information presented, stay on topic, and link their comments to the remarks of others.
d. Explain their own ideas and understanding in light of the discussion.

LAFS.3.5L.1.2: Determine the main ideas and supporting details of a text read aloud or information presented in diverse media and formats, including visually,
quantitatively, and orally.
LAFS.3.SL.1.3: Ask and answer questions about information from a speaker, offering appropriate elaboration and detail.
Write informative/explanatory texts to examine a topic and convey ideas and information clearly.
a. Introduce a topic and group related information together; include illustrations when useful to aiding comprehension.
LAFS.3.W.1.2: b. Develop the topic with facts, definitions, and details.
c. Use linking words and phrases (e.g., also, another, and, more, but) to connect ideas within categories of information.

d. Provide a concluding statement or section.

ELD.K12.ELL.MA.1: English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.

ELD.K12.ELL.SI.1: English language learners communicate for social and instructional purposes within the school setting.

General Course Information and Notes

VERSION DESCRIPTION

In this course, instructional time should focus on five critical areas: (1) developing understanding of multiplication and division and strategies for multiplication and division
within 100; (2) using place value to develop an understanding and fluency with multi-digit multiplication; (3) developing understanding of fractions, especially unit fractions
(fractions with numerator 1); (4) developing understanding of the structure of rectangular arrays and of area; and (5) describing, analyzing, and classifying two-dimensional
shapes.

(1) Students develop an understanding of the meanings of multiplication and division of whole numbers through activities and problems involving equal-sized groups, arrays,
and area models; multiplication is finding an unknown product, and division is finding an unknown factor in these situations. For equal-sized group situations, division can
require finding the unknown number of groups or the unknown group size. Students use properties of operations to calculate products of whole numbers, using increasingly
sophisticated strategies based on these properties to solve multiplication and division problems involving single-digit factors. By comparing a variety of solution strategies,
students learn the relationship between multiplication and division.

(2) Students generalize their understanding of place values to 1,000,000, understanding the relative sizes of numbers in each place. They apply their understanding of
models for multiplication (equal-sized groups, arrays, area models), place value, and properties of operations, in particular the distributive property, as they develop, discuss,
and use efficient, accurate, and generalization methods to compute products of multi-digit whole numbers. Depending on the numbers and the context, they select and
accurately apply appropriate methods to estimate or mentally calculate products. They develop fluency with efficient procedures for multiplying whole numbers; understand
and explain why the procedures work based on place value and properties of operations; and use them to solve problems.

(3) Students develop an understanding of fractions, beginning with unit fractions. Students view fractions in general as being built out of unit fractions, and they use
fractions along with visual fraction models to represent parts of a whole. Students understand that the size of a fractional part is relative to the size of the whole. For
example, 1/2 of the paint in a small bucket could be less paint than 1/3 of the paint in a larger bucket, but 1/3 of a ribbon is longer than 1/5 of the same ribbon because
when the ribbon is divided into 3 equal parts, the parts are longer than when the ribbon is divided into 5 equal parts. Students are able to use fractions to represent
numbers equal to, less than, and greater than one. They solve problems that involve comparing fractions by using visual fraction models and strategies based on noticing
equal numerators or denominators. Students develop understanding of fraction equivalence and operations with fractions. They recognize that two different fractions can
be equal (e.g., 15/9 = 5/3), and they develop methods for generating and recognizing equivalent fractions

(4) Students recognize area as an attribute of two-dimensional regions. They measure the area of a shape by finding the total number of same-size units of area required to
cover the shape without gaps or overlaps, a square with sides of unit length being the standard unit for measuring area. Students understand that rectangular arrays can be
decomposed into identical rows or into identical columns. By decomposing rectangles into rectangular arrays of squares, students connect area to multiplication, and justify
using multiplication to determine the area of a rectangle.

(5) Students describe, analyze, and compare properties of two-dimensional shapes. They compare and classify shapes by their sides and angles, and connect these with
definitions of shapes. Students also relate their fraction work to geometry by expressing the area of part of a shape as a unit fraction of the whole. Students describe,
analyze, compare, and classify two-dimensional shapes based on their properties, such as having parallel sides, perpendicular sides, particular angle measures, and symmetry.

Honors and Advanced Level Course Note: Advanced courses require a greater demand on students through increased academic rigor. Academic rigor is obtained through
the application, analysis, evaluation, and creation of complex ideas that are often abstract and multi-faceted. Students are challenged to think and collaborate critically on the
content they are learning. Honors level rigor will be achieved by increasing text complexity through text selection, focus on high-level qualitative measures, and complexity of
task. Instruction will be structured to give students a deeper understanding of conceptual themes and organization within and across disciplines. Academic rigor is more than
simply assigning to students a greater quantity of work.

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support, students
will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should specify a
relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL’s need for communication and social skills. To access an
ELL supporting document which delineates performance definitions and descriptors, please click on the following

link: cpalms.org/uploads/docs/standards/eld/MA.pdf

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
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Mathematics - Grade Four (#5012060) 2ous- 2022 curenty

Course Standards

MAFS.4.G.1.1:

MAFS.4.G.1.2:

MAFS.4.G.1.3:

MAFS.4.MD.1.1:

MAFS.4.MD.1.2:

MAFS.4.MD.1.3:

MAFS.4.MD.2.4:

MAFS.4.MD.3.5:

MAFS.4.MD.3.6:

MAFS.4.MD.3.7:

MAFS.4.NBT.1.1:

MAFS.4.NBT.1.2:

MAFS.4.NBT.1.3:

MAFS.4.NBT.2.4:

MAFS.4.NBT.2.5:

MAFS.4.NBT.2.6:

MAFS.4.NF.1.1:

Draw points, lines, line segments, rays, angles (right, acute, obtuse), and perpendicular and parallel lines. Identify these in two-dimensional figures.
Classify two-dimensional figures based on the presence or absence of parallel or perpendicular lines, or the presence or absence of angles of a specified
size. Recognize right triangles as a category, and identify right triangles.

Recognize a line of symmetry for a two-dimensional figure as a line across the figure such that the figure can be folded along the line into matching
parts. Identify line-symmetric figures and draw lines of symmetry.

Know relative sizes of measurement units within one system of units including km, m, cm; kg, g; Ib, oz.; I, ml; hr, min, sec. Within a single system of
measurement, express measurements in a larger unit in terms of a smaller unit. Record measurement equivalents in a two-column table. For example,
know that 1 ft is 12 times as long as 1 in. Express the length of a 4 ft snake as 48 in. Generate a conversion table for feet and inches listing the
number pairs (1, 12), (2, 24), (3, 36), ...

Use the four operations to solve word problems! involving distances, intervals of time, and money, including problems involving simple fractions or
decimals?. Represent fractional quantities of distance and intervals of time using linear models. (!See glossary Table 1 and Table 2) (2Computational
fluency with fractions and decimals is not the goal for students at this grade level.)

Apply the area and perimeter formulas for rectangles in real world and mathematical problems. For example, find the width of a rectangular room given
the area of the flooring and the length, by viewing the area formula as a multiplication equation with an unknown factor.

Make a line plot to display a data set of measurements in fractions of a unit (1/2, 1/4, 1/8). Solve problems involving addition and subtraction of
fractions by using information presented in line plots. For example, from a line plot find and interpret the difference in length between the longest and
shortest specimens in an insect collection.

Recognize angles as geometric shapes that are formed wherever two rays share a common endpoint, and understand concepts of angle
measurement:

a. An angle is measured with reference to a circle with its center at the common endpoint of the rays, by considering the fraction of the circular arc
between the points where the two rays intersect the circle. An angle that turns through 1/360 of a circle is called a “one-degree angle,” and can
be used to measure angles.

b. An angle that turns through n one-degree angles is said to have an angle measure of n degrees.

Measure angles in whole-number degrees using a protractor. Sketch angles of specified measure.

Recognize angle measure as additive. When an angle is decomposed into non-overlapping parts, the angle measure of the whole is the sum of the
angle measures of the parts. Solve addition and subtraction problems to find unknown angles on a diagram in real world and mathematical problems,
e.g., by using an equation with a symbol for the unknown angle measure.

Recognize that in a multi-digit whole number, a digit in one place represents ten times what it represents in the place to its right. For example,
recognize that 700 + 70 = 10 by applying concepts of place value and division.

Read and write multi-digit whole numbers using base-ten numerals, number names, and expanded form. Compare two multi-digit numbers based on
meanings of the digits in each place, using >, =, and < symbols to record the results of comparisons.

Use place value understanding to round multi-digit whole numbers to any place.

Fluently add and subtract multi-digit whole numbers using the standard algorithm.

Clarifications:
Fluency Expectations or Examples of Culminating Standards

Students’ work with decimals (4.NF.3.5-3.7) depends to some extent on concepts of fraction

Multiply a whole number of up to four digits by a one-digit whole number, and multiply two two-digit numbers, using strategies based on place value
and the properties of operations. lllustrate and explain the calculation by using equations, rectangular arrays, and/or area models.

Clarifications:
Examples of Opportunities for In-Depth Focus

When students work toward meeting this standard, they combine prior understanding of multiplication with deepening understanding of the
base-ten system of units to express the product of two multi-digit numbers as another multi-digit number. This work will continue in grade 5 and
culminate in fluency with the standard algorithms in grade 6.

Find whole-number quotients and remainders with up to four-digit dividends and one-digit divisors, using strategies based on place value, the
properties of operations, and/or the relationship between multiplication and division. Illustrate and explain the calculation by using equations,
rectangular arrays, and/or area models.

Clarifications:
Examples of Opportunities for In-Depth Focus

When students work toward meeting this standard, they combine prior understanding of multiplication and division with deepening understanding
of the base-ten system of units to find whole-number quotients and remainders with up to four-digit dividends and one- digit divisors. This work
will develop further in grade 5 and culminate in fluency with the standard algorithms in grade 6.

Explain why a fraction a/b is equivalent to a fraction (n x a)/(n x b) by using visual fraction models, with attention to how the number and size of the
parts differ even though the two fractions themselves are the same size. Use this principle to recognize and generate equivalent fractions.

Clarifications:
Examples of Opportunities for In-Depth Focus

Extending fraction equivalence to the general case is necessary to extend arithmetic from whole numbers to fractions and decimals.
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Compare two fractions with different numerators and different denominators, e.g., by creating common denominators or numerators, or by comparing
MAFS.4.NF.1.2: to a benchmark fraction such as 1/2. Recognize that comparisons are valid only when the two fractions refer to the same whole. Record the results of
comparisons with symbols >, =, or <, and justify the conclusions, e.g., by using a visual fraction model.

Understand a fraction a/b with a > 1 as a sum of fractions 1/b.

a. Understand addition and subtraction of fractions as joining and separating parts referring to the same whole.

b. Decompose a fraction into a sum of fractions with the same denominator in more than one way, recording each decomposition by an equation.
Justify decompositions, e.g., by using a visual fraction model. Examples: 3/8 = 1/8 + 1/8 + 1/8 ; 3/8 =1/8 +2/8;21/8 =1+ 1+ 1/8 =8/8 +
8/8 + 1/8.

¢. Add and subtract mixed numbers with like denominators, e.g., by replacing each mixed number with an equivalent fraction, and/or by using
properties of operations and the relationship between addition and subtraction.

d. Solve word problems involving addition and subtraction of fractions referring to the same whole and having like denominators, e.g., by using visual

MAFS.4.NF.2.3:
fraction models and equations to represent the problem.
Clarifications:
Examples of Opportunities for In-Depth Focus
This standard represents an important step in the multi-grade progression for addition and subtraction of fractions. Students extend their prior
understanding of addition and subtraction to add and subtract fractions with like denominators by thinking of adding or subtracting so many unit
fractions.
Apply and extend previous understandings of multiplication to multiply a fraction by a whole number.
a. Understand a fraction a/b as a multiple of 1/b. For example, use a visual fraction model to represent 5/4 as the product 5 x (1/4), recording the
conclusion by the equation 5/4 = 5 x (1/4).
b. Understand a multiple of a/b as a multiple of 1/b, and use this understanding to multiply a fraction by a whole number. For example, use a visual
fraction model to express 3 x (2/5) as 6 x (1/5), recognizing this product as 6/5. (In general, n x (a/b) = (n x a)/b.)
c. Solve word problems involving multiplication of a fraction by a whole number, e.g., by using visual fraction models and equations to represent the
MAFS.4.NF.2.4: problem. For example, if each person at a party will eat 3/8 of a pound of roast beef, and there will be 5 people at the party, how many pounds
of roast beef will be needed? Between what two whole numbers does your answer lie?
Clarifications:
Examples of Opportunities for In-Depth Focus
This standard represents an important step in the multi-grade progression for multiplication and division of fractions. Students extend their
developing understanding of multiplication to multiply a fraction by a whole number.
Express a fraction with denominator 10 as an equivalent fraction with denominator 100, and use this technique to add two fractions with respective
MAFS.4.NF.3.5: denominators 10 and 100. For example, express 3/10 as 30/100, and add 3/10 + 4/100 = 34/100.

Use decimal notation for fractions with denominators 10 or 100. For example, rewrite 0.62 as 62/100; describe a length as 0.62 meters; locate 0.62
MAFS.4.NF.3.6: on a number line diagram.

Compare two decimals to hundredths by reasoning about their size. Recognize that comparisons are valid only when the two decimals refer to the
MAFS.4.NF.3.7: same whole. Record the results of comparisons with the symbols >, =, or <, and justify the conclusions, e.g., by using a visual model.

Interpret a multiplication equation as a comparison, e.g., interpret 35 = 5 x 7 as a statement that 35 is 5 times as many as 7 and 7 times as many as

5. Represent verbal statements of multiplicative comparisons as multiplication equations.

Multiply or divide to solve word problems involving multiplicative comparison, e.g., by using drawings and equations with a symbol for the unknown

number to represent the problem, distinguishing multiplicative comparison from additive comparison.

Solve multistep word problems posed with whole numbers and having whole-number answers using the four operations, including problems in which

MAFS.4.0A.1.3: remainders must be interpreted. Represent these problems using equations with a letter standing for the unknown quantity. Assess the
reasonableness of answers using mental computation and estimation strategies including rounding.

MAFS.4.0A.1.1:

MAFS.4.0A.1.2:

Determine whether an equation is true or false by using comparative relational thinking. For example, without adding 60 and 24, determine whether

MAFS.4.0A.1.a: the equation 60 + 24 = 57 + 27 is true or false.
S A G AL ik Determine the unknown whole number in an equation relating four whole numbers using comparative relational thinking. For example, solve 76 + 9 =
n + 5 for n by arguing that nine is four more than five, so the unknown number must be four greater than 76.
Investigate factors and multiples.
a. Find all factor pairs for a whole number in the range 1-100.
MAFS.4.0A.2.4: b. Recognize that a whole number is a multiple of each of its factors. Determine whether a given whole number in the range 1-100 is a multiple of a

given one-digit number.
c. Determine whether a given whole number in the range 1-100 is prime or composite.

Generate a number or shape pattern that follows a given rule. Identify apparent features of the pattern that were not explicit in the rule itself. For

MAFS.4.0A.3.5: example, given the rule "Add 3” and the starting number 1, generate terms in the resulting sequence and observe that the terms appear to alternate
between odd and even numbers. Explain informally why the numbers will continue to alternate in this way.
Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending
MAFS.K12.MP.1.1: on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different
method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex problems
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MAFS.K12.MP.2.1:

MAFS.K12.MP.3.1:

MAFS.K12.MP.4.1:

MAFS.K12.MP.5.1:

MAFS.K12.MP.6.1:

MAFS.K12.MP.7.1:

MAFS.K12.MP.8.1:

LAFS.4.SL.1.1:

and identify correspondences between different approaches.
Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to
bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and
manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative
reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to
the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized
or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read
the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or
use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools
might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.

Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x
+1), (x=1)(x2 + x + 1), and (x = 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to
solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.

Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 4 topics and texts,
building on others’ ideas and expressing their own clearly.
a. Come to discussions prepared, having read or studied required material; explicitly draw on that preparation and other information known about
the topic to explore ideas under discussion.
b. Follow agreed-upon rules for discussions and carry out assigned roles.
¢. Pose and respond to specific questions to clarify or follow up on information, and make comments that contribute to the discussion and link to
the remarks of others.

d. Review the key ideas expressed and explain their own ideas and understanding in light of the discussion.
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LAFS.4.SL.1.2: Paraphrase portions of a text read aloud or information presented in diverse media and formats, including visually, quantitatively, and orally.
LAFS.4.SL.1.3: Identify the reasons and evidence a speaker provides to support particular points.
Write informative/explanatory texts to examine a topic and convey ideas and information clearly.
a. Introduce a topic clearly and group related information in paragraphs and sections; include formatting (e.g., headings), illustrations, and multimedia
when useful to aiding comprehension.

LAFS.4.W.1.2: b. Develop the topic with facts, definitions, concrete details, quotations, or other information and examples related to the topic.

c. Link ideas within categories of information using words and phrases (e.g., another, for example, also, because).

d. Use precise language and domain-specific vocabulary to inform about or explain the topic.

e. Provide a concluding statement or section related to the information or explanation presented.
ELD.K12.ELL.MA.1: English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.
ELD.K12.ELL.SI.1: English language learners communicate for social and instructional purposes within the school setting.

General Course Information and Notes

GENERAL NOTES
MAFS.4

In Grade 4, instructional time should focus on three critical areas: (1) developing understanding and fluency with multi-digit multiplication, and developing understanding of
dividing to find quotients involving multi-digit dividends; (2) developing an understanding of fraction equivalence, addition and subtraction of fractions with like denominators,
and multiplication of fractions by whole numbers; (3) understanding that geometric figures can be analyzed and classified based on their properties, such as having parallel
sides, perpendicular sides, particular angle measures, and symmetry.

(1) Students generalize their understanding of place value to 1,000,000, understanding the relative sizes of numbers in each place. They apply their understanding of
models for multiplication (equal-sized groups, arrays, area models), place value, and properties of operations, in particular the distributive property, as they develop, discuss,
and use efficient, accurate, and generalization methods to compute products of multi-digit whole numbers. Depending on the numbers and the context, they select and
accurately apply appropriate methods to estimate or mentally calculate products. They develop fluency with efficient procedures for multiplying whole numbers; understand
and explain why the procedures work based on place value and properties of operations; and use them to solve problems. Students apply their understanding of models for
division, place value, properties of operations, and the relationship of division to multiplication as they develop, discuss, and use efficient, accurate, and generalization
procedures to find quotients involving multi-digit dividends. They select and accurately apply appropriate methods to estimate and mentally calculate quotients, and interpret
remainders based upon the context.

(2) Students develop understanding of fraction equivalence and operations with fractions. They recognize that two different fractions can be equal (e.g., 15/9 = 5/3), and
they develop methods for generating and recognizing equivalent fractions. Students extend previous understandings about how fractions are built from unit fractions,
composing fractions from unit fractions, decomposing fractions into unit fractions, and using the meaning of fractions and the meaning of multiplication to multiply a fraction
by a whole number.

(3) Students describe, analyze, compare, and classify two-dimensional shapes. Through building, drawing, and analyzing two-dimensional shapes, students deepen their
understanding of properties of two-dimensional objects and the use of them to solve problems involving symmetry.

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support,
students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL’s need for communication and social skills. To
access an ELL supporting document which delineates performance definitions and descriptors, please click on the following link:
cpalms.org/uploads/docs/standards/eld/MA.pdf

Florida Standards Implementation Guide Focus Section:

The Mathematics Florida Standards Implementation Guide was created to support the teaching and learning of the Mathematics Florida Standards. The guide is
compartmentalized into three components: focus, coherence, and rigor.Focus means narrowing the scope of content in each grade or course, so students achieve higher
levels of understanding and experience math concepts more deeply. The Mathematics standards allow for the teaching and learning of mathematical concepts focused
around major clusters at each grade level, enhanced by supporting and additional clusters. The major, supporting and additional clusters are identified, in relation to each
grade or course. The cluster designations for this course are below.

Major Clusters

MAFS.4.0A.1 Use the four operations with whole numbers to solve problems.

MAFS.4.NBT.1 Generalize place value understanding for multi-digit whole numbers.

MAFS.4.NBT.2 Use place value understanding and properties of operations to perform multi-digit arithmetic.

MAFS.4.NF.1 Extend understanding of fraction equivalence and ordering.
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MAFS.4.NF.2 Build fractions from unit fractions by applying and extending previous understandings of operations on whole numbers.
MAFS.4.NF.3 Understand decimal notation for fractions, and compare decimal fractions.

Supporting Clusters

MAFS.4.0A.2 Gain familiarity with factors and multiples.

MAFS.4.MD.1 Solve problems involving measurement and conversion of measurements from a larger unit to a smaller unit.
MAFS.4.MD.2 Represent and interpret data.

Additional Clusters

MAFS.4.0A.3 Generate and analyze patterns.

MAFS.4.MD.3 Geometric measurement: understand concepts of angle and measure angles.

MAFS.4.G.1 Draw and identify lines and angles, and classify shapes by properties of their lines and angles.

Note: Clusters should not be sorted from major to supporting and then taught in that order. To do so would strip the coherence of the mathematical ideas and miss the
opportunity to enhance the major work of the grade with the supporting and additional clusters.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades PreK to 5 Education
Courses > Subject: Mathematics > SubSubject:
General Mathematics >

Abbreviated Title: MATH GRADE FOUR

Course Length: Year (Y)

Course Number: 5012060

Course Attributes:
e Class Size Core Required
Course Type: Core Academic Course Course Level: 2
Course Status: Draft - Course Pending Approval
Grade Level(s): 4

Educator Certifications

Elementary Education (Elementary Grades 1-6)
Mathematics (Elementary Grades 1-6)
Elementary Education (Grades K-6)
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Accelerated Mathematics Plan Grade 4 (#5012065) :us- 202

(current)

Course Standards

MAFS.4.G.1.3: Recognize a line of symmetry for a two-dimensional figure as a line across the figure such that the figure can be folded along the line into matching
parts. Identify line-symmetric figures and draw lines of symmetry.

Use the four operations to solve word problems! involving distances, intervals of time, and money, including problems involving simple fractions or
MAFS.4.MD.1.2: decimals?. Represent fractional quantities of distance and intervals of time using linear models. (See glossary Table 1 and Table 2) (2Computational
fluency with fractions and decimals is not the goal for students at this grade level.)

Make a line plot to display a data set of measurements in fractions of a unit (1/2, 1/4, 1/8). Solve problems involving addition and subtraction of
MAFS.4.MD.2.4: fractions by using information presented in line plots. For example, from a line plot find and interpret the difference in length between the longest and
shortest specimens in an insect collection.

Recognize that in a multi-digit whole number, a digit in one place represents ten times what it represents in the place to its right. For example,
recognize that 700 + 70 = 10 by applying concepts of place value and division.

Find whole-number quotients and remainders with up to four-digit dividends and one-digit divisors, using strategies based on place value, the
properties of operations, and/or the relationship between multiplication and division. Illustrate and explain the calculation by using equations,

MAFS.4.NBT.1.1:

rectangular arrays, and/or area models.

Clarifications:
MAFS.4.NBT.2.6: Examples of Opportunities for In-Depth Focus

When students work toward meeting this standard, they combine prior understanding of multiplication and division with deepening understanding
of the base-ten system of units to find whole-number quotients and remainders with up to four-digit dividends and one- digit divisors. This work
will develop further in grade 5 and culminate in fluency with the standard algorithms in grade 6.

Understand a fraction a/b with a > 1 as a sum of fractions 1/b.

a. Understand addition and subtraction of fractions as joining and separating parts referring to the same whole.

b. Decompose a fraction into a sum of fractions with the same denominator in more than one way, recording each decomposition by an equation.
Justify decompositions, e.g., by using a visual fraction model. Examples: 3/8 = 1/8 + 1/8 + 1/8 ; 3/8 =1/8 + 2/8 ; 21/8 =1+ 1 + 1/8 = 8/8 +
8/8 + 1/8.

¢. Add and subtract mixed numbers with like denominators, e.g., by replacing each mixed number with an equivalent fraction, and/or by using
properties of operations and the relationship between addition and subtraction.

d. Solve word problems involving addition and subtraction of fractions referring to the same whole and having like denominators, e.g., by using visual

MAFS.4.NF.2.3:
fraction models and equations to represent the problem.
Clarifications:
Examples of Opportunities for In-Depth Focus
This standard represents an important step in the multi-grade progression for addition and subtraction of fractions. Students extend their prior
understanding of addition and subtraction to add and subtract fractions with like denominators by thinking of adding or subtracting so many unit
fractions.
Apply and extend previous understandings of multiplication to multiply a fraction by a whole number.
a. Understand a fraction a/b as a multiple of 1/b. For example, use a visual fraction model to represent 5/4 as the product 5 x (1/4), recording the
conclusion by the equation 5/4 = 5 x (1/4).
b. Understand a multiple of a/b as a multiple of 1/b, and use this understanding to multiply a fraction by a whole number. For example, use a visual
fraction model to express 3 x (2/5) as 6 x (1/5), recognizing this product as 6/5. (In general, n x (a/b) = (n x a)/b.)
c. Solve word problems involving multiplication of a fraction by a whole number, e.g., by using visual fraction models and equations to represent the
MAES.4.NF.2.4: problem. For example, if each person at a party will eat 3/8 of a pound of roast beef, and there will be 5 people at the party, how many pounds
of roast beef will be needed? Between what two whole numbers does your answer lie?
Clarifications:
Examples of Opportunities for In-Depth Focus
This standard represents an important step in the multi-grade progression for multiplication and division of fractions. Students extend their
developing understanding of multiplication to multiply a fraction by a whole number.
Express a fraction with denominator 10 as an equivalent fraction with denominator 100, and use this technique to add two fractions with respective
MAFS.4.NF.3.5: denominators 10 and 100. For example, express 3/10 as 30/100, and add 3/10 + 4/100 = 34/100.

Use decimal notation for fractions with denominators 10 or 100. For example, rewrite 0.62 as 62/100; describe a length as 0.62 meters; locate 0.62
MAFS.4.NF.3.6: on a number line diagram.

Compare two decimals to hundredths by reasoning about their size. Recognize that comparisons are valid only when the two decimals refer to the
MAFS.4.NF.3.7: same whole. Record the results of comparisons with the symbols >, =, or <, and justify the conclusions, e.g., by using a visual model.
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MAFS.4.0A.1.1:

MAFS.4.0A.3.5:

MAFS.5.G.1.1:

MAFS.5.G.1.2:

MAFS.5.G.2.3:

MAFS.5.G.2.4:

MAFS.5.MD.1.1:

MAFS.5.MD.2.2:

MAFS.5.MD.3.3:

MAFS.5.MD.3.4:

MAFS.5.MD.3.5:

MAFS.5.NBT.1.1:

MAFS.5.NBT.1.2:

MAFS.5.NBT.1.3:

MAFS.5.NBT.1.4:

MAFS.5.NBT.2.5:

MAFS.5.NBT.2.6:

Interpret a multiplication equation as a comparison, e.g., interpret 35 = 5 x 7 as a statement that 35 is 5 times as many as 7 and 7 times as many as
5. Represent verbal statements of multiplicative comparisons as multiplication equations.
Generate a number or shape pattern that follows a given rule. Identify apparent features of the pattern that were not explicit in the rule itself. For
example, given the rule "Add 3” and the starting number 1, generate terms in the resulting sequence and observe that the terms appear to alternate
between odd and even numbers. Explain informally why the numbers will continue to alternate in this way.
Use a pair of perpendicular number lines, called axes, to define a coordinate system, with the intersection of the lines (the origin) arranged to coincide
with the 0 on each line and a given point in the plane located by using an ordered pair of numbers, called its coordinates. Understand that the first
number indicates how far to travel from the origin in the direction of one axis, and the second number indicates how far to travel in the direction of
the second axis, with the convention that the names of the two axes and the coordinates correspond (e.g., x-axis and x-coordinate, y-axis and y-
coordinate).
Represent real world and mathematical problems by graphing points in the first quadrant of the coordinate plane, and interpret coordinate values of
points in the context of the situation.
Understand that attributes belonging to a category of two-dimensional figures also belong to all subcategories of that category. For example, all
rectangles have four right angles and squares are rectangles, so all squares have four right angles.
Classify and organize two-dimensional figures into Venn diagrams based on the attributes of the figures.
Convert among different-sized standard measurement units (i.e., km, m, cm; kg, g; Ib, oz.; I, ml; hr, min, sec) within a given measurement system
(e.g., convert 5 cm to 0.05 m), and use these conversions in solving multi-step, real world problems.
Make a line plot to display a data set of measurements in fractions of a unit (1/2, 1/4, 1/8). Use operations on fractions for this grade to solve
problems involving information presented in line plots. For example, given different measurements of liquid in identical beakers, find the amount of
liquid each beaker would contain if the total amount in all the beakers were redistributed equally.
Recognize volume as an attribute of solid figures and understand concepts of volume measurement.

a. A cube with side length 1 unit, called a “unit cube,” is said to have “one cubic unit” of volume, and can be used to measure volume.

b. A solid figure which can be packed without gaps or overlaps using n unit cubes is said to have a volume of n cubic units.

Measure volumes by counting unit cubes, using cubic cm, cubic in, cubic ft, and improvised units.
Relate volume to the operations of multiplication and addition and solve real world and mathematical problems involving volume.

a. Find the volume of a right rectangular prism with whole-number side lengths by packing it with unit cubes, and show that the volume is the same
as would be found by multiplying the edge lengths, equivalently by multiplying the height by the area of the base. Represent threefold whole-
number products as volumes, e.g., to represent the associative property of multiplication.

b. Apply the formulas V = | x w x h and V = B x h for rectangular prisms to find volumes of right rectangular prisms with whole-number edge
lengths in the context of solving real world and mathematical problems.

c. Recognize volume as additive. Find volumes of solid figures composed of two non-overlapping right rectangular prisms by adding the volumes of

the non-overlapping parts, applying this technique to solve real world problems.

Clarifications:
Examples of Opportunities for In-Depth Focus

Students work with volume as an attribute of a solid figure and as a measurement quantity. Students also relate volume to multiplication and
addition. This work begins a progression leading to valuable skills in geometric measurement in middle school.

Recognize that in a multi-digit number, a digit in one place represents 10 times as much as it represents in the place to its right and 1/10 of what it
represents in the place to its left.

Clarifications:
Examples of Opportunities for In-Depth Focus

The extension of the place value system from whole numbers to decimals is a major intellectual accomplishment involving understanding and skill
with base-ten units and fractions.

Explain patterns in the number of zeros of the product when multiplying a number by powers of 10, and explain patterns in the placement of the
decimal point when a decimal is multiplied or divided by a power of 10. Use whole-number exponents to denote powers of 10.
Read, write, and compare decimals to thousandths.
a. Read and write decimals to thousandths using base-ten numerals, number names, and expanded form, e.g., 347.392 = 3 x 100 + 4 x 10 + 7 x
1+ 3 x (1/10) + 9 x (1/100) + 2 x (1/1000).
b. Compare two decimals to thousandths based on meanings of the digits in each place, using >, =, and < symbols to record the results of

comparisons.

Use place value understanding to round decimals to any place.
Fluently multiply multi-digit whole numbers using the standard algorithm.

Clarifications:
Fluency Expectations or Examples of Culminating Standards

5.NBT.2.5 Students fluently multiply multi-digit whole numbers using the standard algorithm.

Find whole-number quotients of whole numbers with up to four-digit dividends and two-digit divisors, using strategies based on place value, the
properties of operations, and/or the relationship between multiplication and division. Illustrate and explain the calculation by using equations,
rectangular arrays, and/or area models.

Clarifications:
Examples of Opportunities for In-Depth Focus

The extension from one-digit divisors to two-digit divisors requires care. This is a major milestone along the way to reaching fluency with the
standard algorithm in grade 6 (6.NS.2).
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MAFS.5.NBT.2.7:

MAFS.5.NF.1.1:

MAFS.5.NF.1.2:

MAFS.5.NF.2.3:

MAFS.5.NF.2.4:

MAFS.5.NF.2.5:

MAFS.5.NF.2.6:

MAFS.5.NF.2.7:

MAFS.5.0A.1.1:

MAFS.5.0A.1.2:

MAFS.5.0A.2.3:

MAFS.K12.MP.1.1:

Add, subtract, multiply, and divide decimals to hundredths, using concrete models or drawings and strategies based on place value, properties of
operations, and/or the relationship between addition and subtraction; relate the strategy to a written method and explain the reasoning used.

Add and subtract fractions with unlike denominators (including mixed numbers) by replacing given fractions with equivalent fractions in such a way as
to produce an equivalent sum or difference of fractions with like denominators. For example, 2/3 + 5/4 = 8/12 + 15/12 = 23/12. (In general, a/b +
c/d = (ad + bc)/bd.)

Solve word problems involving addition and subtraction of fractions referring to the same whole, including cases of unlike denominators, e.g., by using
visual fraction models or equations to represent the problem. Use benchmark fractions and number sense of fractions to estimate mentally and assess
the reasonableness of answers. For example, recognize an incorrect result 2/5 + 1/2 = 3/7, by observing that 3/7 < 1/2.

Clarifications:
Examples of Opportunities for In-Depth Focus

When students meet this standard, they bring together the threads of fraction equivalence (grades 3—5) and addition and subtraction (grades K-
4) to fully extend addition and subtraction to fractions.

Interpret a fraction as division of the numerator by the denominator (a/b = a + b). Solve word problems involving division of whole numbers leading to
answers in the form of fractions or mixed numbers, e.g., by using visual fraction models or equations to represent the problem. For example, interpret
3/4 as the result of dividing 3 by 4, noting that 3/4 multiplied by 4 equals 3, and that when 3 wholes are shared equally among 4 people each person
has a share of size 3/4. If 9 people want to share a 50-pound sack of rice equally by weight, how many pounds of rice should each person get?
Between what two whole numbers does your answer lie?

Apply and extend previous understandings of multiplication to multiply a fraction or whole number by a fraction.

a. Interpret the product (a/b) X g as a parts of a partition of q into b equal parts; equivalently, as the result of a sequence of operations @ x g = b.
For example, use a visual fraction model to show (2/3) x 4 = 8/3, and create a story context for this equation. Do the same with (2/3) x (4/5)
= 8/15. (In general, (a/b) x (¢/d) = ac/bd.)

b. Find the area of a rectangle with fractional side lengths by tiling it with unit squares of the appropriate unit fraction side lengths, and show that
the area is the same as would be found by multiplying the side lengths. Multiply fractional side lengths to find areas of rectangles, and represent
fraction products as rectangular areas.

Clarifications:
Examples of Opportunities for In-Depth Focus

When students meet this standard, they fully extend multiplication to fractions, making division of fractions in grade 6 (6.NS.1) a near target.

Interpret multiplication as scaling (resizing), by:
a. Comparing the size of a product to the size of one factor on the basis of the size of the other factor, without performing the indicated
multiplication.
b. Explaining why multiplying a given number by a fraction greater than 1 results in a product greater than the given number (recognizing
multiplication by whole numbers greater than 1 as a familiar case); explaining why multiplying a given number by a fraction less than 1 results in a
product smaller than the given number; and relating the principle of fraction equivalence a/b = (nxa)/(nxb) to the effect of multiplying a/b by 1.

Solve real world problems involving multiplication of fractions and mixed numbers, e.g., by using visual fraction models or equations to represent the
problem.
Apply and extend previous understandings of division to divide unit fractions by whole numbers and whole numbers by unit fractions.

a. Interpret division of a unit fraction by a non-zero whole number, and compute such quotients. For example, create a story context for (1/3) + 4,
and use a visual fraction model to show the quotient. Use the relationship between multiplication and division to explain that (1/3) + 4 = 1/12
because (1/12) x 4 = 1/3.

b. Interpret division of a whole number by a unit fraction, and compute such quotients. For example, create a story context for 4 + (1/5), and use
a visual fraction model to show the quotient. Use the relationship between multiplication and division to explain that 4 + (1/5) = 20 because 20
x (1/5) = 4.

c. Solve real world problems involving division of unit fractions by non-zero whole numbers and division of whole numbers by unit fractions, e.g., by
using visual fraction models and equations to represent the problem. For example, how much chocolate will each person get if 3 people share 1/2
Ib of chocolate equally? How many 1/3-cup servings are in 2 cups of raisins?

Use parentheses, brackets, or braces in numerical expressions, and evaluate expressions with these symbols.

Write simple expressions that record calculations with numbers, and interpret numerical expressions without evaluating them. For example, express the
calculation “add 8 and 7, then multiply by 2” as 2 x (8 + 7). Recognize that 3 x (18932 + 921) is three times as large as 18932 + 921, without
having to calculate the indicated sum or product.

Generate two numerical patterns using two given rules. Identify apparent relationships between corresponding terms. Form ordered pairs consisting of
corresponding terms from the two patterns, and graph the ordered pairs on a coordinate plane. For example, given the rule "Add 3” and the starting
number 0, and given the rule "Add 6” and the starting number 0, generate terms in the resulting sequences, and observe that the terms in one
sequence are twice the corresponding terms in the other sequence. Explain informally why this is so.

Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending
on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different
method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex problems
and identify correspondences between different approaches.

Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to
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MAFS.K12.MP.2.1:

MAFS.K12.MP.3.1:

MAFS.K12.MP.4.1:

MAFS.K12.MP.5.1:

MAFS.K12.MP.6.1:

MAFS.K12.MP.7.1:

MAFS.K12.MP.8.1:

LAFS.5.SL.1.1:

LAFS.5.SL.1.2:
LAFS.5.5L.1.3:

bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and
manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative
reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to
the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized
or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read
the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or
use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools
might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.

Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x
+1), (x=1)(x2 +x + 1), and (x — 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to
solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.

Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 5 topics and texts,
building on others’ ideas and expressing their own clearly.
a. Come to discussions prepared, having read or studied required material; explicitly draw on that preparation and other information known about
the topic to explore ideas under discussion.
b. Follow agreed-upon rules for discussions and carry out assigned roles.
c. Pose and respond to specific questions by making comments that contribute to the discussion and elaborate on the remarks of others.
d. Review the key ideas expressed and draw conclusions in light of information and knowledge gained from the discussions.

Summarize a written text read aloud or information presented in diverse media and formats, including visually, quantitatively, and orally.
Summarize the points a speaker makes and explain how each claim is supported by reasons and evidence.
Write informative/explanatory texts to examine a topic and convey ideas and information clearly.

a. Introduce a topic clearly, provide a general observation and focus, and group related information logically; include formatting (e.g., headings),

illustrations, and multimedia when useful to aiding comprehension.
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LAFS.5.W.1.2: b. Develop the topic with facts, definitions, concrete details, quotations, or other information and examples related to the topic.

c. Link ideas within and across categories of information using words, phrases, and clauses (e.g., in contrast, especially).

d. Use precise language and domain-specific vocabulary to inform about or explain the topic.

e. Provide a concluding statement or section related to the information or explanation presented.
ELD.K12.ELL.MA.1: English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.
ELD.K12.ELL.SI.1: English language learners communicate for social and instructional purposes within the school setting.

General Course Information and Notes

VERSION DESCRIPTION

In this course, instructional time should focus on three critical areas: (1) developing fluency with addition and subtraction of fractions, and developing understanding of the
multiplication of fractions and of division of fractions in limited cases (unit fractions divided by whole numbers and whole numbers divided by unit fractions); (2) extending
division to 2-digit divisors, integrating decimal fractions into the place value system and developing understanding of operations with decimals to hundredths, and developing
fluency with whole number and decimal operations; and (3) developing understanding of volume.

(1) Students extend previous understandings about how fractions are built from unit fractions, composing fractions from unit fractions, decomposing fractions into unit
fractions, and using the meaning of fractions and the meaning of multiplication to multiply a fraction by a whole number. Students apply their understanding of fractions and
fraction models to represent the addition and subtraction of fractions with unlike denominators as equivalent calculations with like denominators. They develop fluency in
calculating sums and differences of fractions, and make reasonable estimates of them. Students also use the meaning of fractions, of multiplication and division, and the
relationship between multiplication and division to understand and explain why the procedures for multiplying and dividing fractions make sense. (Note: this is limited to the
case of dividing unit fractions by whole numbers and whole numbers by unit fractions.)

(2) Students generalize their understanding of place value to 1,000,000, understanding the relative sizes of numbers in each place. Students apply their understanding of
models for division, place value, properties of operations, and the relationship of division to multiplication as they develop, discuss, and use efficient, accurate, and
generalization procedures to find quotients involving multi-digit dividends. They select and accurately apply appropriate methods to estimate and mentally calculate quotients,
and interpret remainders based upon the context. Students develop understanding of why division procedures work based on the meaning of base-ten numerals and
properties of operations. They finalize fluency with multi-digit addition, subtraction, multiplication, and division. They apply their understandings of models for decimals, decimal
notation, and properties of operations to add and subtract decimals to hundredths. They develop fluency in these computations, and make reasonable estimates of their
results. Students use the relationship between decimals and fractions, as well as the relationship between finite decimals and whole numbers (i.e., a finite decimal multiplied
by an appropriate power of 10 is a whole number), to understand and explain why the procedures for multiplying and dividing finite decimals make sense. They compute
products and quotients of decimals to hundredths efficiently and accurately.

(3) Students recognize volume as an attribute of three-dimensional space. They understand that volume can be measured by finding the total number of same-size units of
volume required to fill the space without gaps or overlaps. They understand that a 1-unit by 1-unit by 1-unit cube is the standard unit for measuring volume. They select
appropriate units, strategies, and tools for solving problems that involve estimating and measuring volume. They decompose three-dimensional shapes and find volumes of
right rectangular prisms by viewing them as decomposed into layers of arrays of cubes. They measure necessary attributes of shapes in order to determine volumes to solve
real world and mathematical problems.

Honors and Advanced Level Course Note: Advanced courses require a greater demand on students through increased academic rigor. Academic rigor is obtained through
the application, analysis, evaluation, and creation of complex ideas that are often abstract and multi-faceted. Students are challenged to think and collaborate critically on the
content they are learning. Honors level rigor will be achieved by increasing text complexity through text selection, focus on high-level qualitative measures, and complexity of
task. Instruction will be structured to give students a deeper understanding of conceptual themes and organization within and across disciplines. Academic rigor is more than
simply assigning to students a greater quantity of work.

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support, students
will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should specify a
relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL’s need for communication and social skills. To access an
ELL supporting document which delineates performance definitions and descriptors, please click on the following

link: cpalms.org/uploads/docs/standards/eld/MA.pdf.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades PreK to 5 Education
Courses > Subject: Mathematics > SubSubject:
General Mathematics >

Abbreviated Title: ACCEL MATH GRADE 4

Course Length: Year (Y)

Course Number: 5012065

Course Attributes:
e Honors
e Class Size Core Required
Course Type: Core Academic Course Course Level: 3
Course Status: Course Approved

Grade Level(s): 4
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Educator Certifications

Elementary Education (Elementary Grades 1-6)
Elementary Education (Grades K-6)

Mathematics (Elementary Grades 1-6)
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Mathematics - Grade Five (#5012070) 2s- 202 cureny

Course Standards

Use a pair of perpendicular number lines, called axes, to define a coordinate system, with the intersection of the lines (the origin) arranged to coincide
with the 0 on each line and a given point in the plane located by using an ordered pair of numbers, called its coordinates. Understand that the first
MAFS.5.G.1.1: number indicates how far to travel from the origin in the direction of one axis, and the second number indicates how far to travel in the direction of
the second axis, with the convention that the names of the two axes and the coordinates correspond (e.g., Xx-axis and x-coordinate, y-axis and y-
coordinate).

Represent real world and mathematical problems by graphing points in the first quadrant of the coordinate plane, and interpret coordinate values of

MAFS.5.G.1.2: X . . .
points in the context of the situation.

MAES.5.6.2.3: Understand that attributes belonging to a category of two-dimensional figures also belong to all subcategories of that category. For example, all
rectangles have four right angles and squares are rectangles, so all squares have four right angles.

MAFS.5.G.2.4: Classify and organize two-dimensional figures into Venn diagrams based on the attributes of the figures.

MAFS.5.MD 1 1: Convert among different-sized standard measurement units (i.e., km, m, cm; kg, g; Ib, oz.; I, ml; hr, min, sec) within a given measurement system

(e.g., convert 5 cm to 0.05 m), and use these conversions in solving multi-step, real world problems.
Make a line plot to display a data set of measurements in fractions of a unit (1/2, 1/4, 1/8). Use operations on fractions for this grade to solve
MAFS.5.MD.2.2: problems involving information presented in line plots. For example, given different measurements of liquid in identical beakers, find the amount of
liquid each beaker would contain if the total amount in all the beakers were redistributed equally.
Recognize volume as an attribute of solid figures and understand concepts of volume measurement.

a. A cube with side length 1 unit, called a “unit cube,” is said to have “one cubic unit” of volume, and can be used to measure volume.

MAFS.5.MD.3.3:
b. A solid figure which can be packed without gaps or overlaps using n unit cubes is said to have a volume of n cubic units.
MAFS.5.MD.3.4: Measure volumes by counting unit cubes, using cubic cm, cubic in, cubic ft, and improvised units.
Relate volume to the operations of multiplication and addition and solve real world and mathematical problems involving volume.

a. Find the volume of a right rectangular prism with whole-number side lengths by packing it with unit cubes, and show that the volume is the same
as would be found by multiplying the edge lengths, equivalently by multiplying the height by the area of the base. Represent threefold whole-
number products as volumes, e.g., to represent the associative property of multiplication.

b. Apply the formulas V =1 x w x h and V = B x h for rectangular prisms to find volumes of right rectangular prisms with whole-number edge
lengths in the context of solving real world and mathematical problems.

MAFS.5.MD.3.5" ¢. Recognize volume as additive. Find volumes of solid figures composed of two non-overlapping right rectangular prisms by adding the volumes of
the non-overlapping parts, applying this technique to solve real world problems.

Clarifications:

Examples of Opportunities for In-Depth Focus

Students work with volume as an attribute of a solid figure and as a measurement quantity. Students also relate volume to multiplication and

addition. This work begins a progression leading to valuable skills in geometric measurement in middle school.

Recognize that in a multi-digit number, a digit in one place represents 10 times as much as it represents in the place to its right and 1/10 of what it
represents in the place to its left.
MAFS.5.NBT.1.1: Clarifications:

Examples of Opportunities for In-Depth Focus

The extension of the place value system from whole numbers to decimals is a major intellectual accomplishment involving understanding and skill
with base-ten units and fractions.

MAES.5.NBT.1.2: Explain patterns in the number of zeros of the product when multiplying a number by powers of 10, and explain patterns in the placement of the
decimal point when a decimal is multiplied or divided by a power of 10. Use whole-number exponents to denote powers of 10.
Read, write, and compare decimals to thousandths.
a. Read and write decimals to thousandths using base-ten numerals, number names, and expanded form, e.g., 347.392 = 3 x 100 + 4 x 10 + 7 x
1+ 3 x (1/10) + 9 x (1/100) + 2 x (1/1000).

b. Compare two decimals to thousandths based on meanings of the digits in each place, using >, =, and < symbols to record the results of

MAFS.5.NBT.1.3:

comparisons.

MAFS.5.NBT.1.4: Use place value understanding to round decimals to any place.
Fluently multiply multi-digit whole numbers using the standard algorithm.

Clarifications:
MAFS.5.NBT.2.5: Fluency Expectations or Examples of Culminating Standards

5.NBT.2.5 Students fluently multiply multi-digit whole numbers using the standard algorithm.

Find whole-number quotients of whole numbers with up to four-digit dividends and two-digit divisors, using strategies based on place value, the
properties of operations, and/or the relationship between multiplication and division. Illustrate and explain the calculation by using equations,
rectangular arrays, and/or area models.

MAFS.5.NBT.2.6: Clarifications:
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MAFS.5.NBT.2.7:

MAFS.5.NF.1.1:

MAFS.5.NF.1.2:

MAFS.5.NF.2.3:

MAFS.5.NF.2.4:

MAFS.5.NF.2.5:

MAFS.5.NF.2.6:

MAFS.5.NF.2.7:

MAFS.5.0A.1.1:

MAFS.5.0A.1.2:

MAFS.5.0A.2.3:

MAFS.K12.MP.1.1:

Examples of Opportunities for In-Depth Focus

The extension from one-digit divisors to two-digit divisors requires care. This is a major milestone along the way to reaching fluency with the
standard algorithm in grade 6 (6.NS.2).

Add, subtract, multiply, and divide decimals to hundredths, using concrete models or drawings and strategies based on place value, properties of
operations, and/or the relationship between addition and subtraction; relate the strategy to a written method and explain the reasoning used.

Add and subtract fractions with unlike denominators (including mixed numbers) by replacing given fractions with equivalent fractions in such a way as
to produce an equivalent sum or difference of fractions with like denominators. For example, 2/3 + 5/4 = 8/12 + 15/12 = 23/12. (In general, a/b +
c/d = (ad + bc)/bd.)

Solve word problems involving addition and subtraction of fractions referring to the same whole, including cases of unlike denominators, e.g., by using
visual fraction models or equations to represent the problem. Use benchmark fractions and number sense of fractions to estimate mentally and assess
the reasonableness of answers. For example, recognize an incorrect result 2/5 + 1/2 = 3/7, by observing that 3/7 < 1/2.

Clarifications:
Examples of Opportunities for In-Depth Focus

When students meet this standard, they bring together the threads of fraction equivalence (grades 3—5) and addition and subtraction (grades K-
4) to fully extend addition and subtraction to fractions.

Interpret a fraction as division of the numerator by the denominator (a/b = a + b). Solve word problems involving division of whole numbers leading to
answers in the form of fractions or mixed numbers, e.g., by using visual fraction models or equations to represent the problem. For example, interpret
3/4 as the result of dividing 3 by 4, noting that 3/4 multiplied by 4 equals 3, and that when 3 wholes are shared equally among 4 people each person
has a share of size 3/4. If 9 people want to share a 50-pound sack of rice equally by weight, how many pounds of rice should each person get?
Between what two whole numbers does your answer lie?

Apply and extend previous understandings of multiplication to multiply a fraction or whole number by a fraction.

a. Interpret the product (a/b) x g as a parts of a partition of q into b equal parts; equivalently, as the result of a sequence of operations @ x g = b.
For example, use a visual fraction model to show (2/3) x 4 = 8/3, and create a story context for this equation. Do the same with (2/3) x (4/5)
= 8/15. (In general, (a/b) x (c/d) = ac/bd.)

b. Find the area of a rectangle with fractional side lengths by tiling it with unit squares of the appropriate unit fraction side lengths, and show that
the area is the same as would be found by multiplying the side lengths. Multiply fractional side lengths to find areas of rectangles, and represent
fraction products as rectangular areas.

Clarifications:
Examples of Opportunities for In-Depth Focus

When students meet this standard, they fully extend multiplication to fractions, making division of fractions in grade 6 (6.NS.1) a near target.

Interpret multiplication as scaling (resizing), by:
a. Comparing the size of a product to the size of one factor on the basis of the size of the other factor, without performing the indicated
multiplication.
b. Explaining why multiplying a given number by a fraction greater than 1 results in a product greater than the given number (recognizing
multiplication by whole numbers greater than 1 as a familiar case); explaining why multiplying a given number by a fraction less than 1 results in a
product smaller than the given number; and relating the principle of fraction equivalence a/b = (nxa)/(nxb) to the effect of multiplying a/b by 1.

Solve real world problems involving multiplication of fractions and mixed numbers, e.g., by using visual fraction models or equations to represent the
problem.
Apply and extend previous understandings of division to divide unit fractions by whole numbers and whole numbers by unit fractions.

a. Interpret division of a unit fraction by a non-zero whole number, and compute such quotients. For example, create a story context for (1/3) + 4,
and use a visual fraction model to show the quotient. Use the relationship between multiplication and division to explain that (1/3) + 4 = 1/12
because (1/12) x 4 = 1/3.

b. Interpret division of a whole number by a unit fraction, and compute such quotients. For example, create a story context for 4 + (1/5), and use
a visual fraction model to show the quotient. Use the relationship between multiplication and division to explain that 4 + (1/5) = 20 because 20
x (1/5) = 4.

c. Solve real world problems involving division of unit fractions by non-zero whole numbers and division of whole numbers by unit fractions, e.g., by
using visual fraction models and equations to represent the problem. For example, how much chocolate will each person get if 3 people share 1/2
Ib of chocolate equally? How many 1/3-cup servings are in 2 cups of raisins?

Use parentheses, brackets, or braces in numerical expressions, and evaluate expressions with these symbols.
Write simple expressions that record calculations with numbers, and interpret numerical expressions without evaluating them. For example, express the
calculation “add 8 and 7, then multiply by 2” as 2 x (8 + 7). Recognize that 3 x (18932 + 921) is three times as large as 18932 + 921, without
having to calculate the indicated sum or product.

Generate two numerical patterns using two given rules. Identify apparent relationships between corresponding terms. Form ordered pairs consisting of
corresponding terms from the two patterns, and graph the ordered pairs on a coordinate plane. For example, given the rule "Add 3” and the starting
number 0, and given the rule "Add 6” and the starting number 0, generate terms in the resulting sequences, and observe that the terms in one
sequence are twice the corresponding terms in the other sequence. Explain informally why this is so.

Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending
on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different
method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex problems
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MAFS.K12.MP.2.1:

MAFS.K12.MP.3.1:

MAFS.K12.MP.4.1:

MAFS.K12.MP.5.1:

MAFS.K12.MP.6.1:

MAFS.K12.MP.7.1:

MAFS.K12.MP.8.1:

LAFS.5.SL.1.1:

LAFS.5.SL.1.2:

and identify correspondences between different approaches.
Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to
bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and
manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative
reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of
quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to
the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning
from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized
or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can listen or read
the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

Model with mathematics.

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or
use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to
identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and
formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context
of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools
might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.

Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

Look for and express regularity in repeated reasoning.

Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a
repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope
3, middle school students might abstract the equation (y — 2)/(x — 1) = 3. Noticing the regularity in the way terms cancel when expanding (x — 1)(x
+1), (x=1)(x2 + x + 1), and (x — 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to
solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the
reasonableness of their intermediate results.

Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 5 topics and texts,
building on others’ ideas and expressing their own clearly.
a. Come to discussions prepared, having read or studied required material; explicitly draw on that preparation and other information known about
the topic to explore ideas under discussion.
b. Follow agreed-upon rules for discussions and carry out assigned roles.
¢. Pose and respond to specific questions by making comments that contribute to the discussion and elaborate on the remarks of others.
d. Review the key ideas expressed and draw conclusions in light of information and knowledge gained from the discussions.

Summarize a written text read aloud or information presented in diverse media and formats, including visually, quantitatively, and orally.
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LAFS.5.SL.1.3: Summarize the points a speaker makes and explain how each claim is supported by reasons and evidence.
Write informative/explanatory texts to examine a topic and convey ideas and information clearly.
a. Introduce a topic clearly, provide a general observation and focus, and group related information logically; include formatting (e.g., headings),
illustrations, and multimedia when useful to aiding comprehension.

LAFS.5.W.1.2: b. Develop the topic with facts, definitions, concrete details, quotations, or other information and examples related to the topic.

c. Link ideas within and across categories of information using words, phrases, and clauses (e.g., in contrast, especially).

d. Use precise language and domain-specific vocabulary to inform about or explain the topic.

e. Provide a concluding statement or section related to the information or explanation presented.
ELD.K12.ELL.MA.1: English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics.
ELD.K12.ELL.SI.1: English language learners communicate for social and instructional purposes within the school setting.

General Course Information and Notes

GENERAL NOTES
MAFS.5

In Grade 5, instructional time should focus on three critical areas: (1) developing fluency with addition and subtraction of fractions, and developing understanding of the
multiplication of fractions and of division of fractions in limited cases (unit fractions divided by whole numbers and whole numbers divided by unit fractions); (2) extending
division to 2-digit divisors, integrating decimal fractions into the place value system and developing understanding of operations with decimals to hundredths, and developing
fluency with whole number and decimal operations; and (3) developing understanding of volume.

(1) Students apply their understanding of fractions and fraction models to represent the addition and subtraction of fractions with unlike denominators as equivalent
calculations with like denominators. They develop fluency in calculating sums and differences of fractions, and make reasonable estimates of them. Students also use the
meaning of fractions, of multiplication and division, and the relationship between multiplication and division to understand and explain why the procedures for multiplying and
dividing fractions make sense. (Note: this is limited to the case of dividing unit fractions by whole numbers and whole numbers by unit fractions.)

(2) Students develop understanding of why division procedures work based on the meaning of base-ten numerals and properties of operations. They finalize fluency with
multi-digit addition, subtraction, multiplication, and division. They apply their understandings of models for decimals, decimal notation, and properties of operations to add and
subtract decimals to hundredths. They develop fluency in these computations, and make reasonable estimates of their results. Students use the relationship between
decimals and fractions, as well as the relationship between finite decimals and whole numbers (i.e., a finite decimal multiplied by an appropriate power of 10 is a whole
number), to understand and explain why the procedures for multiplying and dividing finite decimals make sense. They compute products and quotients of decimals to
hundredths efficiently and accurately.

(3)Students recognize volume as an attribute of three-dimensional space. They understand that volume can be measured by finding the total number of same-size units of
volume required to fill the space without gaps or overlaps. They understand that a 1-unit by 1-unit by 1-unit cube is the standard unit for measuring volume. They select
appropriate units, strategies, and tools for solving problems that involve estimating and measuring volume. They decompose three-dimensional shapes and find volumes of
right rectangular prisms by viewing them as decomposed into layers of arrays of cubes. They measure necessary attributes of shapes in order to determine volumes to solve
real world and mathematical problems.

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate information, ideas and
concepts for academic success in the content area of Mathematics. For the given level of English language proficiency and with visual, graphic, or interactive support,
students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should
specify a relevant content area concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL’s need for communication and social skills. To
access an ELL supporting document which delineates performance definitions and descriptors, please click on the following link:
cpalms.org/uploads/docs/standards/eld/MA.pdf

Florida Standards Implementation Guide Focus Section:

The Mathematics Florida Standards Implementation Guide was created to support the teaching and learning of the Mathematics Florida Standards. The guide is
compartmentalized into three components: focus, coherence, and rigor.Focus means narrowing the scope of content in each grade or course, so students achieve higher
levels of understanding and experience math concepts more deeply. The Mathematics standards allow for the teaching and learning of mathematical concepts focused
around major clusters at each grade level, enhanced by supporting and additional clusters. The major, supporting and additional clusters are identified, in relation to each
grade or course. The cluster designations for this course are below.

Major Clusters
MAFS.5.NBT.1 Understand the place value system.

MAFS.5.NBT.2 Perform operations with multi-digit whole numbers and with decimals to hundredths.
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MAFS.5.NF.1 Use equivalent fractions as a strategy to add and subtract fractions.

MAFS.5.NF.2 Apply and extend previous understandings of multiplication and division to multiply and divide fractions.
MAFS.5.MD.3 Geometric measurement: understand concepts of volume and relate volume to multiplication and to addition.
Supporting Clusters

MAFS.5.MD.1 Convert like measurement units within a given measurement system.

MAFS.5.MD.2 Represent and interpret data.

Additional Clusters

MAFS.5.0A.1 Write and interpret numerical expressions.

MAFS.5.0A.2 Analyze patterns and relationships.

MAFS.5.G.1 Graph points on the coordinate plane to solve real-world and mathematical problems.

MAFS.5.G.2 Classify two-dimensional figures into categories based on their properties.

Note: Clusters should not be sorted from major to supporting and then taught in that order. To do so would strip the coherence of the mathematical ideas and miss the
opportunity to enhance the major work of the grade with the supporting and additional clusters.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades PreK to 5 Education
Courses > Subject: Mathematics > SubSubject:
General Mathematics >

Abbreviated Title: MATH GRADE FIVE

Course Length: Year (Y)

Course Number: 5012070

Course Attributes:
e Class Size Core Required
Course Type: Core Academic Course Course Level: 2
Course Status: Draft - Course Pending Approval

Grade Level(s): 5

Educator Certifications

Elementary Education (Elementary Grades 1-6)
Mathematics (Elementary Grades 1-6)

Middle Grades Mathematics (Middle Grades 5-9)
Elementary Education (Grades K-6)
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M/J Music Theory 1 (#1300000) 2 2022 urrens

Course Standards

Develop strategies for listening to unfamiliar musical works.

MU.68.C.1.1: Clarifications:
e.g., listening maps, active listening, checklists

Compare, using correct music vocabulary, the aesthetic impact of a performance to one’s own hypothesis of the composer’s intent.

MU.68.C.1.2: Clarifications:
e.g., quality recordings, peer group and individual performances, composer notes, instrumentation, expressive elements, title

MU.68.C.2.3: Critique personal composition and/or improvisation, using simple criteria, to generate improvements with guidance from teachers and/or peers.
MU.68.C.3.1: Apply specific criteria to evaluate why a musical work is an exemplar in a specific style or genre.
MU.68.F.1.1: Create a composition and/or performance, using visual, kinesthetic, digital, and/or acoustic means to manipulate musical elements.

Describe several routes a composition or performance could travel from creator to consumer.

MU.68.F.2.1: Clarifications:
e.g., MIDI and other technology, production, sharing on the Internet, home studios, professional recording studios, sales

MU.68.F.3.2: Investigate and discuss laws that protect intellectual property, and practice safe, legal, and responsible acquisition and use of musical media.
Identify the tasks involved in the compositional process and discuss how the process might be applied in the work place.

MU.68.F.3.3: Clarifications:
e.g., idea, development, editing, selling, revising, testing, presenting

Analyze how technology has changed the way music is created, performed, acquired, and experienced.

MU.68.H.2.2: Clarifications:
e.g., from harpsichord to piano; from phonograph to CD

MU.68.H.2.3: Classify the literature being studied by genre, style, and/or time period.
Identify connections among music and other content areas and/or contexts through interdisciplinary collaboration.

Clarifications:
e.g., school: other music classes, social studies, dance, physical education, science, health, math, world languages; community: cultural
connections and traditions, ceremonial music, sales and advertising, communication

MU.68.H.3.1:

Discuss how the absence of music would affect other content areas and contexts.

MU.68.H.3.2: Clarifications:
e.g., theatre and dance, movies, sporting events, video games, commercial advertising, social gatherings, civic and religious ceremonies, plays

Demonstrate knowledge of major and minor tonalities through performance and composition.

MU.68.0.2.2: Clarifications:
e.g., scales; key signatures; relative major/minor; parallel major/minor

Describe how the combination of instrumentation and expressive elements in a musical work can convey a specific thought, idea, mood, and/or image.

MU.68.0.3.1: Clarifications:
e.g., tempo markings, expression markings, articulation markings, phrasing, scales, modes, harmonic structure, timbre, rhythm, orchestration

Improvise rhythmic and melodic phrases to accompany familiar songs and/or standard harmonic progressions.

MU.68.S.1.1: Clarifications:
e.g., blues, rock

MU.68.S.1.3: Arrange a short musical piece by manipulating melody, form, rhythm, and/or voicing.

Sing or play melodies by ear with support from the teacher and/or peers.

MU.68.S.1.4: Clarifications:
e.g., melodies using traditional classroom instruments and/or voice

MU.68.S.1.6: Compose a melody, with or without lyrics, over a standard harmonic progression.
MU.68.S.1.8: Demonstrate specified mixing and editing techniques using selected software and hardware.
Sight-read standard exercises and simple repertoire.

MU.68.S.3.3: Clarifications:
e.g., note and rest values, key signatures, time signatures, expressive markings, special harmonic and/or notation symbols

Compare written notation to aural examples and analyze for accuracy of rhythm and pitch.

MU.68.S.3.4: Clarifications:
e.g., error detection, interval reinforcement

MU.68.S.3.5: Notate rhythmic phrases and/or melodies, in varying simple meters, performed by someone else.
Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 6 topics, texts, and
issues, building on others’ ideas and expressing their own clearly.
a. Come to discussions prepared, having read or studied required material; explicitly draw on that preparation by referring to evidence on the topic,
text, or issue to probe and reflect on ideas under discussion.
LAFS.6.5L.1.1: b. Follow rules for collegial discussions, set specific goals and deadlines, and define individual roles as needed.
c. Pose and respond to specific questions with elaboration and detail by making comments that contribute to the topic, text, or issue under

page 1707 of 4183



discussion.
d. Review the key ideas expressed and demonstrate understanding of multiple perspectives through reflection and paraphrasing.

Standard Relation to Course: Supporting

Interpret information presented in diverse media and formats (e.g., visually, quantitatively, orally) and explain how it contributes to a topic, text, or

LAFS.6.SL.1.2: E

issue under study.
LAFS.6.SL.1.3: Delineate a speaker’s argument and specific claims, distinguishing claims that are supported by reasons and evidence from claims that are not.
LAFSIGISL 20" Present claims and findings, sequencing ideas logically and using pertinent descriptions, facts, and details to accentuate main ideas or themes; use

appropriate eye contact, adequate volume, and clear pronunciation.

LAFS.68.RST 2.4- Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical
context relevant to grades 6-8 texts and topics.

LAFS.68.WHST.3.9: Draw evidence from informational texts to support analysis reflection, and research.

Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools
might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.

Standard Relation to Course: Supporting

MAFS.K12.MP.5.1:

Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
MAFS.K12.MP.6.1: specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

Standard Relation to Course: Supporting
Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2

MAFS.K12.MP.7.1: + 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

Standard Relation to Course: Supporting

DA.68.S.2.1: Sustain focused attention, respect, and discipline during classes and performances.

ELD.K12.ELL.SI.1: English language learners communicate for social and instructional purposes within the school setting.

General Course Information and Notes

VERSION DESCRIPTION

Students discover how music works with an exploratory introduction to the compositional process, and develop fluency in music notation and rhythmic skills, as well as
knowledge of basic form. Acquisition of basic aural and keyboard skills provides students with skills to express themselves creatively through music. Public performances may
serve as a resource for specific instructional goals. Students may be required to attend one or more performances outside the school day to support, extend, and assess
learning in the classroom.

GENERAL NOTES

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate for social and instructional
purposes within the school setting. For the given level of English language proficiency and with visual, graphic, or interactive support, students will interact with grade level
words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should specify a relevant content area
concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL’s need for communication and social skills. To access an ELL supporting
document which delineates performance definitions and descriptors, please click on the following link: cpalms.org/uploads/docs/standards/eld/SI.pdf
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GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 6 to 8 Education
Course Number: 1300000 . . . .
Courses > Subject: Music Education > SubSubject:
General Music >

Abbreviated Title: M/J MUS THEORY 1
Course Length: Year (Y)

Course Level: 2
Course Status: Course Approved

Grade Level(s): 6,7,8

Educator Certifications

Vocal Music (Elementary and Secondary Grades K-12)
Instrumental Music (Secondary Grades 7-12)

Instrumental Music (Elementary and Secondary Grades K-12)
Music (Elementary and Secondary Grades K-12)
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Course Standards

Develop strategies for listening to unfamiliar musical works.

MU.68.C.1.1: Clarifications:
e.g., listening maps, active listening, checklists

Compare, using correct music vocabulary, the aesthetic impact of a performance to one’s own hypothesis of the composer’s intent.

MU.68.C.1.2: Clarifications:
e.g., quality recordings, peer group and individual performances, composer notes, instrumentation, expressive elements, title

Identify, aurally, instrumental styles and a variety of instrumental ensembles.

MU.68.C.1.3: Clarifications:
e.g., Classical, Baroque, Romantic, contemporary, jazz, pop, solo, duet, trio, quartet, small ensembles

Identify, aurally, a variety of vocal styles and ensembles.

MU.68.C.1.4: Clarifications:
e.g., chant, spiritual, folk, opera, world, jazz, pop, solo, duet, trio, quartet, small ensembles, choirs

MU.68.C.2.3: Critique personal composition and/or improvisation, using simple criteria, to generate improvements with guidance from teachers and/or peers.
MU.68.C.3.1: Apply specific criteria to evaluate why a musical work is an exemplar in a specific style or genre.
MU.68.F.1.1: Create a composition and/or performance, using visual, kinesthetic, digital, and/or acoustic means to manipulate musical elements.

Create an original composition that reflects various performances that use "traditional” and contemporary technologies.

MU.68.F.1.2: Clarifications:
e.g., MIDI, Internet video resources, personal digital assistants, MP3 players, cell phones, digital recording, music software

Describe several routes a composition or performance could travel from creator to consumer.

MU.68.F.2.1: Clarifications:
e.g., MIDI and other technology, production, sharing on the Internet, home studios, professional recording studios, sales

Describe how concert attendance can financially impact a community.

MU.68.F.2.2: Clarifications:
e.g., increased revenues at restaurants, hotels, and travel agencies; venue maintenance, parking attendants

Describe how studying music can enhance citizenship, leadership, and global thinking.

MU.68.F.3.1: Clarifications:
e.g., dedication to mastering a task, problem-solving, self-discipline, dependability, ability to organize, cultural awareness, mutual respect

MU.68.F.3.2: Investigate and discuss laws that protect intellectual property, and practice safe, legal, and responsible acquisition and use of musical media.
Identify the tasks involved in the compositional process and discuss how the process might be applied in the work place.

MU.68.F.3.3: Clarifications:
e.g., idea, development, editing, selling, revising, testing, presenting

MU.68.H.1.5: Using representative musical works by selected composers, classify compositional characteristics common to a specific time period and/or genre.
MU.68.H.2.1: Describe the influence of historical events and periods on music composition and performance.
Analyze how technology has changed the way music is created, performed, acquired, and experienced.

MU.68.H.2.2: Clarifications:
e.g., from harpsichord to piano; from phonograph to CD

MU.68.H.2.3: Classify the literature being studied by genre, style, and/or time period.
Identify connections among music and other content areas and/or contexts through interdisciplinary collaboration.

Clarifications:
e.g., school: other music classes, social studies, dance, physical education, science, health, math, world languages; community: cultural
connections and traditions, ceremonial music, sales and advertising, communication

MU.68.H.3.1:

Compare performances of a musical work to identify artistic choices made by performers.

MU.68.0.1.1: Clarifications:
e.g., rhythm, melody, timbre, form, tonality, harmony, expressive elements; choral, orchestral, band, ensemble

Create a composition, manipulating musical elements and exploring the effects of those manipulations.

MU.68.0.2.1: Clarifications:
e.g., using electronic or paper-and-pencil means to experiment with timbre, melody, rhythm, harmony, form, tonality

Demonstrate knowledge of major and minor tonalities through performance and composition.

MU.68.0.2.2: Clarifications:
e.g., scales; key signatures; relative major/minor; parallel major/minor

Describe how the combination of instrumentation and expressive elements in a musical work can convey a specific thought, idea, mood, and/or image.

MU.68.0.3.1: Clarifications:
e.g., tempo markings, expression markings, articulation markings, phrasing, scales, modes, harmonic structure, timbre, rhythm, orchestration
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MU.68.0.3.2:

MU.68.S.1.2:

MU.68.S.1.3:

MU.68.S.1.4:

MU.68.S.1.5:

MU.68.S.1.6:
MU.68.S.1.8:

MU.68.S.3.3:

MU.68.S.3.4:

MU.68.S.3.5:

LAFS.68.RST.2.4:

LAFS.68.WHST.3.9:

LAFS.7.SL.1.1:

LAFS.7.SL.1.2:

LAFS.7.SL.1.3:

LAFS.7.SL.2.4:

MAFS.K12.MP.5.1:

MAFS.K12.MP.6.1:

MAFS.K12.MP.7.1:

DA.68.S.2.1:
ELD.K12.ELL.SI.1:

Perform the expressive elements of a musical work indicated by the musical score and/or conductor, and transfer new knowledge and experiences to
other musical works.

Compose a short musical piece.

Clarifications:
e.g., using traditional, non-traditional, digital, or classroom instruments and/or voice

Arrange a short musical piece by manipulating melody, form, rhythm, and/or voicing.
Sing or play melodies by ear with support from the teacher and/or peers.

Clarifications:
e.g., melodies using traditional classroom instruments and/or voice

Perform melodies with chord progressions.

Clarifications:
e.g., keyboard/piano, keyboard/piano and voice, guitar, voice and guitar

Compose a melody, with or without lyrics, over a standard harmonic progression.
Demonstrate specified mixing and editing techniques using selected software and hardware.
Sight-read standard exercises and simple repertoire.

Clarifications:
e.g., note and rest values, key signatures, time signatures, expressive markings, special harmonic and/or notation symbols

Compare written notation to aural examples and analyze for accuracy of rhythm and pitch.

Clarifications:
e.g., error detection, interval reinforcement

Notate rhythmic phrases and/or melodies, in varying simple meters, performed by someone else.
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical
context relevant to grades 6-8 texts and topics.
Draw evidence from informational texts to support analysis reflection, and research.
Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 7 topics, texts, and
issues, building on others’ ideas and expressing their own clearly.
a. Come to discussions prepared, having read or researched material under study; explicitly draw on that preparation by referring to evidence on the
topic, text, or issue to probe and reflect on ideas under discussion.
b. Follow rules for collegial discussions, track progress toward specific goals and deadlines, and define individual roles as needed.
c. Pose questions that elicit elaboration and respond to others’ questions and comments with relevant observations and ideas that bring the
discussion back on topic as needed.
d. Acknowledge new information expressed by others and, when warranted, modify their own views.

Standard Relation to Course: Supporting

Analyze the main ideas and supporting details presented in diverse media and formats (e.qg., visually, quantitatively, orally) and explain how the ideas
clarify a topic, text, or issue under study.

Delineate a speaker’s argument and specific claims, evaluating the soundness of the reasoning and the relevance and sufficiency of the evidence.
Present claims and findings, emphasizing salient points in a focused, coherent manner with pertinent descriptions, facts, details, and examples; use
appropriate eye contact, adequate volume, and clear pronunciation.

Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools
might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.

Standard Relation to Course: Supporting

Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

Standard Relation to Course: Supporting
Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

Standard Relation to Course: Supporting

Sustain focused attention, respect, and discipline during classes and performances.

English language learners communicate for social and instructional purposes within the school setting.
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General Course Information and Notes

VERSION DESCRIPTION

Students with prior music theory experience expand their understanding of the technical and structural elements of music. Intermediate-level music theorists develop the aural
skills needed for a variety of musical styles and processes, including composition, improvisation, performance, and consumerism. Class work focuses on creativity and
strengthening analytical abilities. Public performances may serve as a resource for specific instructional goals. Students may be required to attend one or more performances
outside the school day to support, extend, and assess learning in the classroom.

GENERAL NOTES

English Language Development ELD Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate for social and instructional
purposes within the school setting. For the given level of English language proficiency and with visual, graphic, or interactive support, students will interact with grade level
words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should specify a relevant content area
concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL’s need for communication and social skills. To access an ELL supporting
document which delineates performance definitions and descriptors, please click on the following link: cpalms.org/uploads/docs/standards/eld/SI.pdf

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 6 to 8 Education
Courses > Subject: Music Education > SubSubject:
General Music >

Abbreviated Title: M/J MUS THEORY 2

Course Length: Year (Y)

Course Number: 1300010

Course Level: 2
Course Status: Course Approved

Grade Level(s): 6,7,8

Educator Certifications

Vocal Music (Elementary and Secondary Grades K-12)
Instrumental Music (Secondary Grades 7-12)
Instrumental Music (Elementary and Secondary Grades K-12)

Music (Elementary and Secondary Grades K-12)
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M/J Basi

Course Standards

¢ Music Theory (#1300025) zuz0- 202 cureny

MU.68.C.1.1:

MU.68.C.1.2:

MU.68.F.3.2:
MU.68.H.2.3:

MU.68.H.3.2:

MU.68.0.2.2:

MU.68.0.3.1:

MU.68.S.1.1:

MU.68.S.1.3:

MU.68.S.1.4:

MU.68.S.1.6:

MU.68.S.3.3:

MU.68.S.3.4:

MU.68.S.3.5:

LAFS.6.SL.1.1:

LAFS.6.SL.1.2:

LAFS.6.SL.2.4:

LAFS.68.RST.2.4:

LAFS.68.WHST.3.9:

MAFS.K12.MP.5.1:

Develop strategies for listening to unfamiliar musical works.

Clarifications:
e.g., listening maps, active listening, checklists

Compare, using correct music vocabulary, the aesthetic impact of a performance to one’s own hypothesis of the composer’s intent.

Clarifications:
e.g., quality recordings, peer group and individual performances, composer notes, instrumentation, expressive elements, title

Investigate and discuss laws that protect intellectual property, and practice safe, legal, and responsible acquisition and use of musical media.
Classify the literature being studied by genre, style, and/or time period.
Discuss how the absence of music would affect other content areas and contexts.

Clarifications:
e.g., theatre and dance, movies, sporting events, video games, commercial advertising, social gatherings, civic and religious ceremonies, plays

Demonstrate knowledge of major and minor tonalities through performance and composition.

Clarifications:
e.g., scales; key signatures; relative major/minor; parallel major/minor

Describe how the combination of instrumentation and expressive elements in a musical work can convey a specific thought, idea, mood, and/or image.

Clarifications:
e.g., tempo markings, expression markings, articulation markings, phrasing, scales, modes, harmonic structure, timbre, rhythm, orchestration

Improvise rhythmic and melodic phrases to accompany familiar songs and/or standard harmonic progressions.

Clarifications:
e.g., blues, rock

Arrange a short musical piece by manipulating melody, form, rhythm, and/or voicing.
Sing or play melodies by ear with support from the teacher and/or peers.

Clarifications:
e.g., melodies using traditional classroom instruments and/or voice

Compose a melody, with or without lyrics, over a standard harmonic progression.
Sight-read standard exercises and simple repertoire.

Clarifications:
e.g., note and rest values, key signatures, time signatures, expressive markings, special harmonic and/or notation symbols

Compare written notation to aural examples and analyze for accuracy of rhythm and pitch.

Clarifications:
e.g., error detection, interval reinforcement

Notate rhythmic phrases and/or melodies, in varying simple meters, performed by someone else.
Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 6 topics, texts, and
issues, building on others’ ideas and expressing their own clearly.
a. Come to discussions prepared, having read or studied required material; explicitly draw on that preparation by referring to evidence on the topic,
text, or issue to probe and reflect on ideas under discussion.
b. Follow rules for collegial discussions, set specific goals and deadlines, and define individual roles as needed.
c. Pose and respond to specific questions with elaboration and detail by making comments that contribute to the topic, text, or issue under
discussion.
d. Review the key ideas expressed and demonstrate understanding of multiple perspectives through reflection and paraphrasing.

Interpret information presented in diverse media and formats (e.qg., visually, quantitatively, orally) and explain how it contributes to a topic, text, or
issue under study.

Present claims and findings, sequencing ideas logically and using pertinent descriptions, facts, and details to accentuate main ideas or themes; use
appropriate eye contact, adequate volume, and clear pronunciation.

Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical
context relevant to grades 6-8 texts and topics.

Draw evidence from informational texts to support analysis reflection, and research.

Use appropriate tools strategically.

Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools
might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify
relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
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technological tools to explore and deepen their understanding of concepts.
Attend to precision.

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about
specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

MAFS.K12.MP.6.1:

Look for and make use of structure.

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In the expression x2
+ 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and
can use the strategy of drawing an auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can see
complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 — 3(x
—y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

MAFS.K12.MP.7.1:

DA.68.S.2.1: Sustain focused attention, respect, and discipline during classes and performances.

ELD.K12.ELL.SI.1: English language learners communicate for social and instructional purposes within the school setting.

General Course Information and Notes

GENERAL NOTES

In this introductory theory course, students develop fluency in reading and writing music, as well as knowledge of basic form. Acquisition of basic aural and keyboard skills
provides students with skills to express themselves creatively through music. Public performances may serve as a resource for specific instructional goals. Students may be
required to attend one or more performances outside of the school day to support, extend, and assess learning in the classroom.

English Language Development (ELD) Standards Special Notes Section:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate for social and instructional
purposes within the school setting. For the given level of English language proficiency and with visual, graphic, or interactive support, students will interact with grade level
words, expressions, sentences and discourse to process or produce language necessary for academic success. The ELD standard should specify a relevant content area
concept or topic of study chosen by curriculum developers and teachers which maximizes an ELL’s need for communication and social skills. To access an ELL supporting
document which delineates performance definitions and descriptors, please click on the following link: cpalms.org/uploads/docs/standards/eld/SI.pdf.

GENERAL INFORMATION

Course Path: Section: Grades PreK to 12 Education
Courses > Grade Group: Grades 6 to 8 Education
Courses > Subject: Music Education > SubSubject:
General Music >

Abbreviated Title: M/J BASIC MUS THEORY
Course Length: Semester (S)

Course Number: 1300025

Course Type: Elective Course Course Level: 2
Course Status: Course Approved
Grade Level(s): 6,7,8

Educator Certifications

Instrumental Music (Secondary Grades 7-12)
Music (Elementary and Secondary Grades K-12)
Vocal Music (Elementary and Secondary Grades K-12)

Instrumental Music (Elementary and Secondary Grades K-12)

page 1714 of 4183



M/J Understanding Music (#1300030) :o- 2022 curens

Course Standards

Develop strategies for listening to unfamiliar musical works.

MU.68.C.1.1: Clarifications:
e.g., listening maps, active listening, checklists

Compare, using correct music vocabulary, the aesthetic impact of a performance to one’s own hypothesis of the composer’s intent.

MU.68.C.1.2: Clarifications:
e.g., quality recordings, peer group and individual performances, composer notes, instrumentation, expressive elements, title

Identify, aurally, instrumental styles and a variety of instrumental ensembles.

MU.68.C.1.3: Clarifications:
e.g., Classical, Barogue, Romantic, contemporary, jazz, pop, solo, duet, trio, quartet, small ensembles

Identify, aurally, a variety of vocal styles and ensembles.

MU.68.C.1.4: Clarifications:
e.g., chant, spiritual, folk, opera, world, jazz, pop, solo, duet, trio, quartet, small ensembles, choirs

MU.68.C.3.1: Apply specific criteria to evaluate why a musical work is an exemplar in a specific style or genre.
Describe how studying music can enhance citizenship, leadership, and global thinking.

MU.68.F.3.1: Clarifications:
e.g., dedication to mastering a task, problem-solving, self-discipline, dependability, ability to organize, cultural awareness, mutual respect

MU.68.F.3.2: Investigate and discuss laws that protect intellectual property, and practice safe, legal, and responsible acquisition and use of musical media.
MU.68.H.1.1: Describe the functions of music from various cultures and time periods.

MU.68.H.1.2: Identify the works of representative composers within a specific style or time period