Cobb County School District

.
2023-2024 @
MATHEMATICS
7" Grade Mathematics Teaching and Learning Framework
Semester 1 Semester 2
Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Unit 6
9 weeks 8 weeks 9 weeks 5 weeks 3 weeks 2 weeks
Making Relevant Connections Reasoning with Expressions, Exploring Ratios and Proportional Making Relevant Investigating Culminating
within the Number System Equations, and Inequalities Relationships Connections with Probability Capstone
7.NR.1 7.PAR.2 7.PAR.4 Geometry 7.PR.6
7.PAR.3 7.GSR.5
7.NR.1.1 7.PAR.2.1 7.PAR.A4.1 7.GSR.5.1 7.PR.6.1 All standards
(Opposites/Additive Inverse) (Apply properties to Rewrite Linear (Compute Unit Rates) (Angle Measures with Non- | (Likely & Unlikely
7.NR.1.2 Expressions) 7.PAR.4.2 Standard Units) Events)
(Add rational Numbers) 7.PAR.2.2 (Application of Unit Rates) 7.GSR.5.2 7.PR.6.2
7.NR.1.3 (Write Expressions from Contextual 7.PAR.4.3 (Angle Measures with (Predict given
(Represent rational numbers on Problems) (Proportions) Protractors) Theoretical
number line) 7.PAR.3.1 7.PAR.4.4 7.GSR.5.3 Probability)
7.NR.1.4 (Write and Solve Multi-Step Equations) (Identify & Represent Proportions) (Create & Solve Equations 7.PR.6.3
(Subtract Rational Numbers) 7.PAR.3.2 7.PAR.4.5 using Angle Relationships) (Probability of
7.NR.1.5 (Write and Solve Multi-Step Inequalities) (Unit Rate on a Coordinate Plane) 7.GSR.5.4 Simple Events)
(Apply Properties to Add and Subtract) 7.PAR.4.6 (Derive Formula for Area 7.PR.6.4
7.NR.1.6 (Scale Drawings) and Circumference of a (Use Models to
(Multiply Rational Numbers) 7.PAR.4.7 Circle) Determine
7.NR.1.7 (Use similar triangles to explain slope) 7.GSR.5.5 Outcomes)
(Divide Rational Numbers) 7.PAR.4A.8 (Apply the Formula for 7.PR.6.5
7.NR.1.8 (Graph & Interpret Proportions as Unit | Area and Circumference of (Create Models
(Represent and Interpret Products & Rate) a Circle) by Observing
Quotients) 7.PAR.4.9 7.GSR.5.6 Frequencies)
7.NR.1.9 (Application of Multi-Step Ratios & (Surface Area of Right 7.PR.6.6
(Apply Properties to Multiply and Percents) Prisms & Cylinders) (Use Models to
Divide) 7.PAR.4.10 7.GSR.5.7 Make Inferences)
7.NR.1.10 (Predict Characteristics for (Cross Sections)
(Converting Fractions, Decimals & Populations) 7.GSR.5.8
Percents) 7.PAR.4.11 (Volume of Cylinders &
7.NR.1.11 (Analyze Sampling Methods) Right Prisms)
(Application of Rational Number) 7.PAR.4.12

(Predictions of Random Samples)

Units contain tasks that depend upon the concepts addressed in earlier units. Mathematical standards are interwoven and should be addressed throughout the year in as many different units and
tasks as possible in order to stress the natural connections that exist among mathematical topics.

The Framework for Statistical Reasoning, Mathematical Modeling Framework, and the K-12 Mathematical Practices should be taught throughout the units.

Key for Course Standards: PAR: Patterning & Algebraic Reasoning, GSR: Geometric & Spatial Reasoning, NR: Numerical Reasoning, PR: Probability Reasoning

7/28/2023



https://lor2.gadoe.org/gadoe/file/5e835b39-307f-4d61-aa50-6e3f58edbf22/1/K-12-Statistical-Reasoning-Framework.pdf
https://lor2.gadoe.org/gadoe/file/ee2c72a4-900c-4b2a-9fc6-82e13dc17261/1/K-12-Mathematical-Modeling-Framework.pdf
https://lor2.gadoe.org/gadoe/file/3cd8fd52-2df7-490f-b716-846f0abaaeb5/1/K-12-Mathematical-Practices.pdf
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2023-2024
MATHEMATICS
Math 7/8 Teaching & Learning Framework
Semester 1 Semester 2
Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Unit 6 Unit 7 Unit 8 Unit 9
3 weeks 4 weeks 4 weeks 7 weeks 3 weeks 4 weeks 5 weeks 4 weeks 2 weeks
Investigating Irrationals, Investigating Modeling Linear Relationships and Investigating Real-Life Making Relevant Exploring Culminating
Probability Integer Linear Functions Data & Phenomena Connections with Geometric Capstone
7.PR.6 Exponents and Expressions, 7.PAR.4 Statistical Explored Through Geometry Relationships Unit
Scientific Equations, and 8.PAR.4 Reasoning Systems of Linear 7.GSR.5 7.GSR.5
Notation Inequalities in 8.FGR.5 8.FGR.6 Equations 8.GSR.8 8.GSR.8
8.NR.1-2 One Variable 7.PAR.4 8.FGR.7
8.PAR.3
7.PR.6.1 8.NR.1.1 8.PAR.3.1 8.PAR.4.1 8.FGR.6.1 8.FGR.7.1 7.GSR.5.1 8.GSR.8.4 All Standards.
(Likely & (Rational and (Expressions) (y=mx+bandy = mx) (Line of best fit) (Interpret and solve | (Angle measures (Volume of cone,
unlikely irrational 8.PAR.3.2 8.PAR.4.2 8.FGR.6.2 problems with two with non-standard cylinder, and
events) numbers) (Solving (Graphing lines) (Solving equations and two units) sphere)
7.PR.6.2 8.NR.1.2 equations) 8.FGR.5.1 problems using variables) 7.GSR.5.2 7.GSR.5.4
(Predict given (Locate irrational | 8.PAR.3.3 (Functions) linear model 8.FGR.7.2 (Angle measures (Derive formula
theoretical numbers on (Create and solve | 8.FGR. 5.2 equation) (Intersection points | with protractors) for area and
probability) number line) equations and (Linear and non-linear functions) 8.FGR.6.3 of linear 7.GSR.5.3 circumference of
7.PR.6.3 8.NR.2.1 inequalities) 8.FGR.5.3 (Meaning of equations) (Create & solve a circle)
(Probability of (Integer 8.PAR.3.4 (Domain) predicted slope 8.FGR.7.3 equations using 7.GSR.5.5
simple events) exponents) (Justify solving 8.FGR.5.4 and intercept of (Solve systems by angle (Apply the
7.PR.6.4 8.NR.2.2 equations with (Compare properties) linear model) graphing) relationships) formula for area
(Use modelsto | (Square roots properties) 8.FGR.5.5 8.FGR.6.4 8.FGR.7.4 8.GSR.8.1 a.nd
determine and cube roots) 8.PAR.3.5 (Equation forms) (Line of best fit (Solve systems (Proof and converse cmfumference of
outcomes) 8.NR.2.3 (Solve equations | g FGR.5.6 questions and algebraically) of Pythagorean acircle)
7.PR.6.5 (Scientific and inequalities (Equivalent forms) inferences) 8.FGR.7.5 Theorem) 7.GSR.5.6
(Create models notation) with coefficients 8.FGR.5.7 (Parallel and 8.GSR.8.2 (.Surfacg Area of
by observing 8.NR.2.4 as letters) (C.onstr.uc't a linear function) perpendicular line (Apply Pythagorean rlght prisms &
frequencies) (Add, subtract, 8.PAR.3.6 8 FGR5.8 equations) Theorem) cylinders)
n'?u.ltlply,. and (thera.l (Rate of change and initial value) 8.GSR.8.3 7'GSR'5'7.
divide with equations) (Distance between (Cross-sections)
- 8.FGR.5.9 .
scientific e two points on 7.GSR.5.8
notation (Characteristics) graph) (Volume of
numbers) 7.PAR.4.5 cylinders & right
(Unit rate on a coordinate plane) prisms)
7.PAR.4.6
(Scale drawings)
7.PAR.4.7

(Use similar triangles to explain slope)
7.PAR.4.8
(Graph & interpret proportions as unit rate)

Units contain tasks that depend upon the concepts addressed in earlier units. Mathematical standards are interwoven and should be addressed throughout the year in as many different
units and tasks as possible to stress the natural connections that exist among mathematical topics.

The Framework for Statistical Reasoning, Mathematical Modeling Framework, and the K-12 Mathematical Practices should be taught throughout the units.

Key for Course Standards: PR: Probabilistic Reasoning, NR: Numerical Reasoning, PAR: Patterning & Algebraic Reasoning, FGR: Functional & Graphic Reasoning, GSR: Geometric & Spatial Reasoning

7/28/2023




- GEORGIA’S K-12
(7 MATHEMATICS STANDARDS
\/aDOE 2021

Governor Kemp and Superintendent Woods are committed to the best set of academic standards for
Georgia’s students — laying a strong foundation of the fundamentals, ensuring age- and developmentally
appropriate concepts and content, providing instructional supports to set our teachers up for success,
protecting and affirming local control and flexibility regarding the use of mathematical strategies and
methods, and preparing students for life. These Georgia-owned and Georgia-grown standards leverage
the insight, expertise, experience, and efforts of thousands of Georgians to deliver the very best educational
experience for Georgia's 1.7 million students.

In August 2019, Governor Brian Kemp and State School Superintendent Richard Woods announced the
review and revision of Georgia's K-12 mathematics standards. Georgians have been engaged throughout
the standards review and revision process through public surveys and working groups. In addition to
educator working groups, surveys, and the Academic Review Committee, Governor Kemp announced a
new way for Georgians to provide input on the standards: the Citizens Review Committee, a group
composed of students, parents, business and community leaders, and concerned citizens from across the
state. Together, these efforts were undertaken to ensure Georgians will have buy-in and faith in the process
and product.

The Citizens Review Committee provided a charge and recommendations to the working groups of
educators who came together to craft the standards, ensuring the result would be usable and friendly for
parents and students in addition to educators. More than 14,000 Georgians participated in the state's public
survey from July through September 2019, providing additional feedback for educators to review. The
process of writing the standards involved more than 200 mathematics educators -- from beginning to
veteran teachers, representing rural, suburban, and metro areas of our state.

Grade-level teams of mathematics teachers engaged in deep discussions; analyzed stakeholder feedback;
reviewed every single standard, concept, and skill; and provided draft recommendations. To support fellow
mathematics teachers, they also developed learning progressions to show when key concepts were
introduced and how they progressed across grade levels, provided examples, and defined
age/developmentally appropriate expectations.

These teachers reinforced that strategies and methods for solving mathematical problems are classroom
decisions -- not state decisions -- and should be made with the best interest of the individual child in mind.
These recommended revisions have been shared with the Academic Review Committee, which is
composed of postsecondary partners, age/development experts, and business leaders, as well as the
Citizens Review Committee, for final input and feedback.

Based on the recommendation of Superintendent Woods, the State Board of Education will vote to post
the draft K-12 mathematics standards for public comment. Following public comment, the standards will
be recommended for adoption, followed by a year of teacher training and professional learning prior to
implementation.

1 | K-8 Mathematics Standards
August 2021



Use of Mathematical Strategies and Methods

& Affirming Local Control

These standards preserve and affirm local control and flexibility regarding the use of the “standard
algorithm” and other mathematical strategies and methods. Students have the right to use any
strategy that produces accurate computations, makes sense, and is appropriate for their level of
understanding.

Therefore, the wording of these standards allows for the “standard algorithm” as well as other
cognitive strategies deemed developmentally appropriate for each grade level. Revised state tests
will not measure the students’ use of specific mathematical strategies and methods, only whether
students understand the key mathematical skills and concepts in these standards.

Teachers are afforded the flexibility to support the individual needs of their students. It is critical that
teachers and parents remain partners to help each child grow to become a mathematically literate
citizen.

3 | K-8 Mathematics Standards
August 2021
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7th Grade: Create statistical investigative questions that can be answered using quantitative data,
collect data through random sampling to make inferences about population distributions
using data distributions, and interpret data to answer statistical investigative questions.

Ask

Collect

Analyze

Interpret

Create a statistical
investigative
question that can be
answered by
gathering data from
real situations and
determine strategies
for gathering data to
answer the statistical
investigative
question.

Use statistical reasoning and
methods to predict characteristics
of a population by examining the
characteristics of a representative
sample. Recognize the potential
limitations and scope of the sample
to the population.

Analyze sampling methods and
conclude that random sampling
produces and supports valid
inferences.

Use data from
repeated random
samples to evaluate
how much a sample
mean is expected to
vary from a
population mean.
Simulate multiple
samples of the same
size.

Use appropriate
graphical displays and
numerical summaries
from data distributions
with categorical or
quantitative
(numerical) variables
to draw informal
inferences about two
samples or
populations.

Instructional Supports

e  Students should have opportunities to create and answer statistical investigative questions about a population by collecting data from a
representative sample, using random sampling techniques to collect the data.

e  Students should have opportunities to critique examples of sampling techniques. Students should conclude when conditions of sampling
methods may be biased, random, and not representative of the population. Students should use sample data collected to draw inferences.

e  Students should use side by side bar graphs or segmented bar graphs to compare categorical data distributions of samples from two
populations. Students should compare data of two samples or populations displayed in box plots and dot plots to make inferences.

e  Students should be able to draw inferences using measures of central tendency (mean, median, mode) and/or variability (range, mean
absolute deviation and interquartile range) from random samples. Conclusions should be made related to a population, using a random
sample, by describing a distribution using measures of central tendency (mean, median, mode) and/or variability (range, mean absolute
deviation, and interquartile range).

8th Grade: Create statistical investigative questions that can be answered using quantitative
data. Collect, analyze, and interpret patterns of bivariate data and interpret linear models to
answer statistical questions and solve real problems.

Ask Collect Analyze Interpret

Create a Use the equation Construct and Show that straight lines are widely used to
statistical of a linear model interpret scatter model relationships between two
investigative to solve problems | plots for bivariate quantitative variables. For scatter plots that
question that can | in the context of quantitative data to suggest a linear association, visually fit a
be answered by bivariate investigate patterns straight line, and informally assess the
gathering data measurement of association model fit by judging the closeness of the
from real data, interpreting | between two data points to the line of best fit.

situations and the slope and quantities.

determine intercepts. Use the equation of a linear model to solve

strategies for
gathering data to
answer the
statistical

Explain the meaning
of the predicted
slope (rate of
change) and the

and intercepts.

problems in the context of bivariate
measurement data, interpreting the slope

investigative
question.

predicted intercept
(constant term) of a
linear model in the

context of the data.

Use appropriate graphical displays from
data distributions involving lines of best fit
to draw informal inferences and answer the
statistical investigative question posed in an
unbiased statistical study.

Instructional Supports

e  Students should be able to use statistical reasoning to describe patterns of association, such as clustering, outliers, positive or negative
association, linear association, and nonlinear association through the analysis of data presented in multiple ways.

o  Students should be given opportunities to analyze the data distribution displayed graphically to answer the statistical investigative question
generated from a real situation.

o  Students should solve practical, linear problems involving situations using bivariate quantitative data. A linear model shows the relationship
between two variables in a data set, such as lines of best fit. Students should discover the line of best fit as the one that comes closest to
most of the data points and shows the linear relationship between two variables in a data set.

e Itis important to indicate ‘predicted’ slope to indicate this is a probabilistic interpretation in context, and not deterministic.
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COMPUTATIONAL STRATEGIES

pr—
<70 OE FOR WHOLE NUMBERS

Georgia Department of Education

Mathematics Place-Value Strategies and US Traditional Algorithms

Specific mathematics strategies for teaching and learning are not mandated by the Georgia Department
of Education or assessed on state or federally mandated tests. Students may solve problems in different
ways and have the flexibility to choose a mathematical strategy that allows them to make sense of and
strategically solve problems using efficient methods that are most comfortable for and-makes sense to
them. It is critical that teachers and parents remain partners to help each child grow to become a
mathematically literate citizen. These standards preserve and affirm local control and flexibility.

In mathematics, the emphasis is on the reasoning and thinking about the quantities within mathematical
contexts. Algorithms, tape diagrams (bar models), and number line representations are a few examples
of ways that students communicate their strategic thinking in a written form.

Addition Example: 1573 + 796

US Traditional Algorithm: Description: Place Value Algorithm:
As students make sense of and use
addition strategies and algorithms, it
is important for them to be given the
flexibility to use a part-whole strategy 1 5
3 such as place value partitioning,
adding on in parts, estimation and
compensation, and friendly numbers
9 to communicate their thinking using a
written recording of that strategy that +

is most comfortable for and makes g 1
sense to them. Students should be
able to demonstrate a deep + 1
understanding of the relationship
between the quantities presented in 2
the mathematics number sentence
and to attend to precision in their
explanations. Flexibility in thinking is
key!

Number Line Representation:

+
~J
w

+

Wiy e

OO
(@)

Wwl|o N
| O D
0o OO0 WVl W

| +500 | +200 | +30 | +60 [ A
2273 2303

2363 286

It is important to note that the examples of strategies provided in the tables are not all

inclusive. Students may solve problems in different ways and have the flexibility to choose a
mathematical strategy that allows them to make sense of and strategically solve problems using
efficient methods that are most comfortable for and makes sense to them.
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Subtraction Example: 2145 - 178

US Traditional Algorithm:

0 13 15
2 1 4 S
- 1 7 8
1 9 6 7

Description:

As students make sense of and use

subtraction strategies and

algorithms, it is important for them to

be given the flexibility to u

whole strategy such as place value

partitioning, adding up, co

in chunks, and same difference and
communicate their thinking using a
written recording of that strategy that
is most comfortable for and makes
sense to them. Students should be
able to demonstrate a deep
understanding of the relationship
between the quantities presented in
the mathematics number sentence

se a part-

2000 100 40 5

Place Value Algorithm:

00 70 8 ™ g0 7

1900 100 130 15

8

unting back

1900 0 60

/

1900+0+60+7=1967

7

and to attend to precision in their
explanations. Flexibility in thinking is
key!
Number Line Representation:
1967 1970 2000 2145

It is important to note that the examples of strategies provided in the tables are not all
inclusive. Students may solve problems in different ways and have the flexibility to
choose a mathematical strategy that allows them to make sense of and strategically
solve problems using efficient methods that are most comfortable for and makes sense

to them.
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Multiplication Example: 25 x 24

US Traditional Algorithm: | Description: Place Value Algorithm:
As students make sense of and use
1 multiplication strategies and 25
) algorithms, it is important for them to
25 demonstrate a deep understanding of X 24
the relationship between the quantities
X 24 presented in the mathematics number 400 (20 A 20)
sentence and to attend to precision in + 100 (20x5)
100 their explanations. Students are + 80 ( 4 x 20)
+ 500 encouraged to use strategies such as
partial products, friendly numbers, and + 20 (4 X 5)
600 a combination of known facts to 600

determine solutions to new problems. It
is also important for students to
maintain the ability to choose which
part-whole strategy is best to
communicate their mathematical
thinking. Flexibility in thinking is key!

Area Representation (Partial Products):

(Sx4) + (5x20) + (20%4) + (20x20) = (25x24)

It is important to note that the examples of strategies provided in the tables are not all

inclusive. Students may solve problems in different ways and have the flexibility to choose a
mathematical strategy that allows them to make sense of and strategically solve problems using
efficient methods that are most comfortable for and makes sense to them.
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Division Example: 1917 + 9

US Traditional Algorithm: | Description: Place Value Algorithm:
As students make sense of and
use division strategies and
Divisor algorithms, it is important for them
l to demonstrate a deep 9 | 1917
213 dmummmm Quotient understanding of the relationship -1800 200
9[ 1917 dmmmmm Dividend between the quantities. Students T 117
et} are encouraged to use strategies 290 +10
11 such as partial quotients, friendly
= 9 numbers, and repeated 27
i; subtraction to determine solutions =27 +3
_ to new problems. It is also 0 213
U p— e important for students to maintain
the ability to choose which
strategy is best to communicate
their mathematical thinking.
Flexibility in thinking is key!
Number Line Representation:
9x3 9x10 ) rgx;_;‘
[‘ 27 : j" 90 r_ -1800 |
o | 2 | | | v | 1 U U T 1 1 0 1 1 | 1w

200+10+3 =213

It is important to note that the examples of strategies provided in the tables are not all

inclusive. Students may solve problems in different ways and have the flexibility to choose a
mathematical strategy that allows them to make sense of and strategically solve problems using
efficient methods that are most comfortable for and makes sense to them.
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- GEORGIA’S K-12
(7 MATHEMATICS STANDARDS
\/aDOE 2021

Governor Kemp and Superintendent Woods are committed to the best set of academic standards for
Georgia’s students — laying a strong foundation of the fundamentals, ensuring age- and developmentally
appropriate concepts and content, providing instructional supports to set our teachers up for success,
protecting and affirming local control and flexibility regarding the use of mathematical strategies and
methods, and preparing students for life. These Georgia-owned and Georgia-grown standards leverage
the insight, expertise, experience, and efforts of thousands of Georgians to deliver the very best educational
experience for Georgia's 1.7 million students.

In August 2019, Governor Brian Kemp and State School Superintendent Richard Woods announced the
review and revision of Georgia's K-12 mathematics standards. Georgians have been engaged throughout
the standards review and revision process through public surveys and working groups. In addition to
educator working groups, surveys, and the Academic Review Committee, Governor Kemp announced a
new way for Georgians to provide input on the standards: the Citizens Review Committee, a group
composed of students, parents, business and community leaders, and concerned citizens from across the
state. Together, these efforts were undertaken to ensure Georgians will have buy-in and faith in the process
and product.

The Citizens Review Committee provided a charge and recommendations to the working groups of
educators who came together to craft the standards, ensuring the result would be usable and friendly for
parents and students in addition to educators. More than 14,000 Georgians participated in the state's public
survey from July through September 2019, providing additional feedback for educators to review. The
process of writing the standards involved more than 200 mathematics educators -- from beginning to
veteran teachers, representing rural, suburban, and metro areas of our state.

Grade-level teams of mathematics teachers engaged in deep discussions; analyzed stakeholder feedback;
reviewed every single standard, concept, and skill; and provided draft recommendations. To support fellow
mathematics teachers, they also developed learning progressions to show when key concepts were
introduced and how they progressed across grade levels, provided examples, and defined
age/developmentally appropriate expectations.

These teachers reinforced that strategies and methods for solving mathematical problems are classroom
decisions -- not state decisions -- and should be made with the best interest of the individual child in mind.
These recommended revisions have been shared with the Academic Review Committee, which is
composed of postsecondary partners, age/development experts, and business leaders, as well as the
Citizens Review Committee, for final input and feedback.

Based on the recommendation of Superintendent Woods, the State Board of Education will vote to post
the draft K-12 mathematics standards for public comment. Following public comment, the standards will
be recommended for adoption, followed by a year of teacher training and professional learning prior to
implementation.
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Use of Mathematical Strategies and Methods

& Affirming Local Control

These standards preserve and affirm local control and flexibility regarding the use of the “standard
algorithm” and other mathematical strategies and methods. Students have the right to use any
strategy that produces accurate computations, makes sense, and is appropriate for their level of
understanding.

Therefore, the wording of these standards allows for the “standard algorithm” as well as other
cognitive strategies deemed developmentally appropriate for each grade level. Revised state tests
will not measure the students’ use of specific mathematical strategies and methods, only whether
students understand the key mathematical skills and concepts in these standards.

Teachers are afforded the flexibility to support the individual needs of their students. It is critical that
teachers and parents remain partners to help each child grow to become a mathematically literate
citizen.
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7th Grade: Create statistical investigative questions that can be answered using quantitative data,
collect data through random sampling to make inferences about population distributions
using data distributions, and interpret data to answer statistical investigative questions.

Ask

Collect

Analyze

Interpret

Create a statistical
investigative
question that can be
answered by
gathering data from
real situations and
determine strategies
for gathering data to
answer the statistical
investigative
question.

Use statistical reasoning and
methods to predict characteristics
of a population by examining the
characteristics of a representative
sample. Recognize the potential
limitations and scope of the sample
to the population.

Analyze sampling methods and
conclude that random sampling
produces and supports valid
inferences.

Use data from
repeated random
samples to evaluate
how much a sample
mean is expected to
vary from a
population mean.
Simulate multiple
samples of the same
size.

Use appropriate
graphical displays and
numerical summaries
from data distributions
with categorical or
quantitative
(numerical) variables
to draw informal
inferences about two
samples or
populations.

Instructional Supports

e  Students should have opportunities to create and answer statistical investigative questions about a population by collecting data from a
representative sample, using random sampling techniques to collect the data.

e  Students should have opportunities to critique examples of sampling techniques. Students should conclude when conditions of sampling
methods may be biased, random, and not representative of the population. Students should use sample data collected to draw inferences.

e  Students should use side by side bar graphs or segmented bar graphs to compare categorical data distributions of samples from two
populations. Students should compare data of two samples or populations displayed in box plots and dot plots to make inferences.

e  Students should be able to draw inferences using measures of central tendency (mean, median, mode) and/or variability (range, mean
absolute deviation and interquartile range) from random samples. Conclusions should be made related to a population, using a random
sample, by describing a distribution using measures of central tendency (mean, median, mode) and/or variability (range, mean absolute
deviation, and interquartile range).

8th Grade: Create statistical investigative questions that can be answered using quantitative
data. Collect, analyze, and interpret patterns of bivariate data and interpret linear models to
answer statistical questions and solve real problems.

Ask Collect Analyze Interpret

Create a Use the equation Construct and Show that straight lines are widely used to
statistical of a linear model interpret scatter model relationships between two
investigative to solve problems | plots for bivariate quantitative variables. For scatter plots that
question that can | in the context of quantitative data to suggest a linear association, visually fit a
be answered by bivariate investigate patterns straight line, and informally assess the
gathering data measurement of association model fit by judging the closeness of the
from real data, interpreting | between two data points to the line of best fit.

situations and the slope and quantities.

determine intercepts. Use the equation of a linear model to solve

strategies for
gathering data to
answer the
statistical

Explain the meaning
of the predicted
slope (rate of
change) and the

and intercepts.

problems in the context of bivariate
measurement data, interpreting the slope

investigative
question.

predicted intercept
(constant term) of a
linear model in the

context of the data.

Use appropriate graphical displays from
data distributions involving lines of best fit
to draw informal inferences and answer the
statistical investigative question posed in an
unbiased statistical study.

Instructional Supports

e  Students should be able to use statistical reasoning to describe patterns of association, such as clustering, outliers, positive or negative
association, linear association, and nonlinear association through the analysis of data presented in multiple ways.

o  Students should be given opportunities to analyze the data distribution displayed graphically to answer the statistical investigative question
generated from a real situation.

o  Students should solve practical, linear problems involving situations using bivariate quantitative data. A linear model shows the relationship
between two variables in a data set, such as lines of best fit. Students should discover the line of best fit as the one that comes closest to
most of the data points and shows the linear relationship between two variables in a data set.

e Itis important to indicate ‘predicted’ slope to indicate this is a probabilistic interpretation in context, and not deterministic.
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COMPUTATIONAL STRATEGIES

pr—
<70 OE FOR WHOLE NUMBERS

Georgia Department of Education

Mathematics Place-Value Strategies and US Traditional Algorithms

Specific mathematics strategies for teaching and learning are not mandated by the Georgia Department
of Education or assessed on state or federally mandated tests. Students may solve problems in different
ways and have the flexibility to choose a mathematical strategy that allows them to make sense of and
strategically solve problems using efficient methods that are most comfortable for and-makes sense to
them. It is critical that teachers and parents remain partners to help each child grow to become a
mathematically literate citizen. These standards preserve and affirm local control and flexibility.

In mathematics, the emphasis is on the reasoning and thinking about the quantities within mathematical
contexts. Algorithms, tape diagrams (bar models), and number line representations are a few examples
of ways that students communicate their strategic thinking in a written form.

Addition Example: 1573 + 796

US Traditional Algorithm: Description: Place Value Algorithm:
As students make sense of and use
addition strategies and algorithms, it
is important for them to be given the
flexibility to use a part-whole strategy 1 5
3 such as place value partitioning,
adding on in parts, estimation and
compensation, and friendly numbers
9 to communicate their thinking using a
written recording of that strategy that +

is most comfortable for and makes g 1
sense to them. Students should be
able to demonstrate a deep + 1
understanding of the relationship
between the quantities presented in 2
the mathematics number sentence
and to attend to precision in their
explanations. Flexibility in thinking is
key!

Number Line Representation:

+
~J
w

+

Wiy e

OO
(@)

Wwl|o N
| O D
0o OO0 WVl W

| +500 | +200 | +30 | +60 [ A
2273 2303

2363 286

It is important to note that the examples of strategies provided in the tables are not all

inclusive. Students may solve problems in different ways and have the flexibility to choose a
mathematical strategy that allows them to make sense of and strategically solve problems using
efficient methods that are most comfortable for and makes sense to them.
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Subtraction Example: 2145 - 178

US Traditional Algorithm:

0 13 15
2 1 4 S
- 1 7 8
1 9 6 7

Description:

As students make sense of and use

subtraction strategies and

algorithms, it is important for them to

be given the flexibility to u

whole strategy such as place value

partitioning, adding up, co

in chunks, and same difference and
communicate their thinking using a
written recording of that strategy that
is most comfortable for and makes
sense to them. Students should be
able to demonstrate a deep
understanding of the relationship
between the quantities presented in
the mathematics number sentence

se a part-

2000 100 40 5

Place Value Algorithm:

00 70 8 ™ g0 7

1900 100 130 15

8

unting back

1900 0 60

/

1900+0+60+7=1967

7

and to attend to precision in their
explanations. Flexibility in thinking is
key!
Number Line Representation:
1967 1970 2000 2145

It is important to note that the examples of strategies provided in the tables are not all
inclusive. Students may solve problems in different ways and have the flexibility to
choose a mathematical strategy that allows them to make sense of and strategically
solve problems using efficient methods that are most comfortable for and makes sense

to them.
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Multiplication Example: 25 x 24

US Traditional Algorithm: | Description: Place Value Algorithm:
As students make sense of and use
1 multiplication strategies and 25
) algorithms, it is important for them to
25 demonstrate a deep understanding of X 24
the relationship between the quantities
X 24 presented in the mathematics number 400 (20 A 20)
sentence and to attend to precision in + 100 (20x5)
100 their explanations. Students are + 80 ( 4 x 20)
+ 500 encouraged to use strategies such as
partial products, friendly numbers, and + 20 (4 X 5)
600 a combination of known facts to 600

determine solutions to new problems. It
is also important for students to
maintain the ability to choose which
part-whole strategy is best to
communicate their mathematical
thinking. Flexibility in thinking is key!

Area Representation (Partial Products):

(Sx4) + (5x20) + (20%4) + (20x20) = (25x24)

It is important to note that the examples of strategies provided in the tables are not all

inclusive. Students may solve problems in different ways and have the flexibility to choose a
mathematical strategy that allows them to make sense of and strategically solve problems using
efficient methods that are most comfortable for and makes sense to them.
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Division Example: 1917 + 9

US Traditional Algorithm: | Description: Place Value Algorithm:
As students make sense of and
use division strategies and
Divisor algorithms, it is important for them
l to demonstrate a deep 9 | 1917
213 dmummmm Quotient understanding of the relationship -1800 200
9[ 1917 dmmmmm Dividend between the quantities. Students T 117
et} are encouraged to use strategies 290 +10
11 such as partial quotients, friendly
= 9 numbers, and repeated 27
i; subtraction to determine solutions =27 +3
_ to new problems. It is also 0 213
U p— e important for students to maintain
the ability to choose which
strategy is best to communicate
their mathematical thinking.
Flexibility in thinking is key!
Number Line Representation:
9x3 9x10 ) rgx;_;‘
[‘ 27 : j" 90 r_ -1800 |
o | 2 | | | v | 1 U U T 1 1 0 1 1 | 1w

200+10+3 =213

It is important to note that the examples of strategies provided in the tables are not all

inclusive. Students may solve problems in different ways and have the flexibility to choose a
mathematical strategy that allows them to make sense of and strategically solve problems using
efficient methods that are most comfortable for and makes sense to them.
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