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Ratios and Proportions

Sixth graders are introduced to ratio, a relationship or comparison of two quantities or measures. Students
represent ratios in various forms and compare types of ratios. At this level, they use reasoning about multiplication
and division to solve ratio and rate problems about quantities. Students learn how and where ratios and rates are
used in the real world.

Cluster
Understand ratio concepts and use ratio reasoning to solve problems.
NVACS 6.RP.A.1 (Major Works)

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."

Element Exemplars

e MP 4 As students write and simplify ratios to solve
real world problems, they begin to understand that

Standards for Mathematical Practice ratios are used in everyday life.

e MP 6 Students use precise ratio language to describe
the relationship between two quantities.
(Miles and Williams, 2016)

e Help students discover that a ratio is a relationship or
comparison of two quantities or measures.

e Use real world problems and use ratio language to
describe the relationships between quantities.

e Focus on the meaning of the terms “for every,” “for
each,” and “for each 1,” and “per.”

Instructional Strategies

Development of multiplicative reasoning.
Understand multiplication and division of fractions.
Write and interpret numerical expressions.

Analyze patterns and relationships.

Understand equivalent fractions.

Prerequisite Skills

Understand ratio concepts and use ratio reasoning to

solve problems.

e Understand that ratio relationships lead to
understanding functions.

e Represent and analyze quantitative relationships

Connections Within and Beyond between dependent and independent variables.

Grade Level e Reason about and solve one-variable equations and

inequalities.

Solve proportions.

Calculate and interpret slope.

Calculate and interpret rates and unit rates.

Understand directly proportional relationships.




e 6th Grade Unit 2 - Introducing Ratios and Ratio
Language
(Open Up- free account required)
e Many Ways to Say It
(Mustrative Mathematics)
e (Games at Recess
(Mustrative Mathematics)

Instructional
Examples/Lessons/Tasks

Assessment Examples e Sample SBAC Assessment ltem
6.RP.A.1 SBAC Sample Assessment ltems



https://im.openupresources.org/
https://im.openupresources.org/
https://www.illustrativemathematics.org/content-standards/6/RP/A/1/tasks/2151
https://www.illustrativemathematics.org/content-standards/6/RP/A/1/tasks/76
https://docs.google.com/document/d/1kP4pjOsgWY65pShkd3PXUSPXHHwdUqf0WGF1-aHh9TU/edit?usp=sharing

Ratios and Proportions

Cluster

Understand ratio concepts and use ratio reasoning to solve problems.

NVACS 6.RP.A.2 (Major Works)

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.”

Element

Exemplars

Standards for
Mathematical Practice

MP 1 Students make sense of unit rates associated with ratio
a:b.

MP 3 Students analyze results of calculations expressed in
symbols and units of measure. Students use unit rates to
compare quantities with different units.

(Miles and Williams, 2016)

Instructional Strategies

Help students discover that a ratio is a relationship or
comparison of two quantities or measures.

Use real world problems and use ratio language to describe
the relationships between quantities.

Focus on the meaning of the terms “unit,” “unit rate,” “for
every,” “for each,” “for each 1,” and “per.”

Explore the difference between rate and ratio.

Locate real world examples in magazines or ads.

Prerequisite Skills

Development of multiplicative reasoning.

Understand multiplication and division of fractions.

Write and interpret numerical expressions.

Analyze patterns and relationships.

Recognize patterns and relationships to find a missing value.
Understand the concept of a ratio and use ratio language.

Connections Within and
Beyond Grade Level

Analyze proportional relationships.

Use proportional relationships to solve real-world and
mathematical problems.

Calculate and interpret slope.

Analyze directly proportional relationships.

Instructional
Examples/Lessons/Tasks

Finals Week

(Dan Meyer)

Price Per Pound (Illustrative Mathematics)
Highway Robbery

(Illuminations- requires NCTM membership)

Assessment Examples

Sample SBAC Assessment ltem
6.RP.A.2 SBAC Sample Assessment ltems



http://threeacts.mrmeyer.com/finalsweek/
https://s3.amazonaws.com/illustrativemathematics/attachments/000/008/802/original/public_task_549.pdf?1462392751
https://www.nctm.org/Classroom-Resources/Illuminations/Lessons/Highway-Robbery/
https://docs.google.com/document/d/1Hniw0Hg-de-7z0CFvgU0kg5hW2PxR5RMvUqy5qKfYY8/edit?usp=sharing

Cluster

Ratios and Proportions

Understand ratio concepts and use ratio reasoning to solve problems.

NVACS 6.RP.A.3 (Major Works)

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.

e 6.RP.AS3a

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.

e 6.RP.A3D

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?
e 6.RP.A3c

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.

e 6.RP.A3d

Use ratio reasoning to convert measurement units; manipulate and transform units appropriately when
multiplying or dividing quantities.
Exemplars

Element

Standards for Mathematical
Practice

MP 1 Students interpret and solve ratio problems.

MP 2 Students solve problems by analyzing and comparing ratios
and unit rates in tables, equations, and graphs.

MP 4 Students model real-life situations with mathematics and
model ratio problem situations symbolically.

MP 6 Students communicate precisely with others and use clear
mathematical language when describing a ratio relationship
between quantities.

MP 7 Students begin to make connections between covariance,
rates, and representations showing the relationships between
quantities.

(Miles and Williams, 2016)

Instructional Strategies

Highlight multiplicative relationships.

Represent ratios with tape diagrams (best used when two
quantities have the same units).

Represent ratios with double number line diagrams (best used
when the quantities have different units).

Represent pairs in a proportional relationship.

Prerequisite Skills

Graph points on the coordinate plane.
Understand ratio concepts and use ratio reasoning.

Connections Within and
Beyond Grade Level

Analyze proportional relationships.

Solve real life problems using numerical and algebraic expressions
and equations.

Calculate and interpret slope.

Analyze directly proportional relationships.




e | eaky Faucet
(Dan Meyer)

e Super-Bear

Instructional (Dan Meyer)
Examples/Lessons/Tasks e Fizzy Juice

(Mustrative Mathematics)
e Chocolate Chip Cookies
(Louisiana Believes)

e Ratio and Rates Mini-Assessment
(Achieve the Core)

e Sample SBAC Assessment Item
6.RP.A.3 SBAC Sample Assessment Items

Assessment Examples



http://threeacts.mrmeyer.com/leakyfaucet/
http://mrmeyer.com/threeacts/superbear/
https://www.illustrativemathematics.org/content-standards/6/RP/A/3/tasks/2052
https://www.louisianabelieves.com/docs/default-source/teacher-toolbox-resources/6th-grade-instructional-tasks.pdf?sfvrsn=5
https://achievethecore.org/page/1051/ratios-and-rates-mini-assessment
https://docs.google.com/document/d/1Gw_7NPTsd8qjZLJCRM813Y04yZu58uJeNxwWP6YyalU/edit?usp=sharing

Number Systems

Sixth graders continue their previous understanding of the meaning of fractions, the meanings of multiplication
and division, and the relationship between multiplication and division to explain why the procedures for dividing
fractions make sense. Students use visual models and equations to divide whole numbers by fractions and fractions
by fractions to solve word problems. Students work with the system of rational numbers, including negative
rational numbers. Sixth graders focus on the order and absolute value of rational numbers and location of points in
all four quadrants of the coordinate plane (Miles and Williams, 2016).

Cluster
Apply and extend previous understandings of multiplication and division to divide fractions by fractions.

NVACS 6.NS.A.1 (Additional Works)

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 1b 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?

Element Exemplars

e MP1 Students interpret and make sense of a problem involving
division of fractions.

e MP2 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

Standards for procedures for dividing fractions make sense.
Mathematical Practice e MP4 Students use manipulatives to model everyday problems with
fractions.

e MP 6 Students communicate precisely with others and use clear
mathematical language when discussing the understanding and
procedure of dividing fractions.

(Miles and Williams, 2016)

e Use concrete materials such as pattern blocks to model division of
fractions.

Instructional Strategies e Ask students to demonstrate the difference between dividing in half
and dividing by half.

e Talk about the relationship between multiplication and division.

e Connect understandings of dividing with whole numbers and
decimals to dividing with fractions.

e Understand the quotient may be larger or smaller than the dividend
or divisor.

e Connect division of non-zero whole numbers with unit fractions to
dividing a fraction by a fraction.

e Connect division concepts learned with whole number to fractions
and decimals (rational).

e Extend their understanding of division of fractions to ratios, rates
and proportions.

Prerequisite Skills




e Apply and extend understanding of multiplication and division and

Connections Within and of fractions to multiply and divide rational numbers.
Beyond Grade Level e Operations with mixed numbers.
e Complex fractions.
Instructional e Nana’s Lemonade
Examples/Lessons/Tasks (Dan Meyer)

e Sample SBAC Assessment ltem
6.NS.A.1 SBAC Sample Assessment Iltems

Assessment Examples



http://www.101qs.com/3043
https://docs.google.com/document/d/1KrbP7_aRNwmgUTajLxIsjKEYyXt_UQqFuZf3jnkzAnw/edit?usp=sharing

Cluster

Number Systems

Compute fluently with multi-digit numbers and find common factors and multiples.

NVACS 6.NS.B.2 (Additional Works)

Fluently divide multi-digit numbers using the standard algorithm.

Element

Exemplars

MP 2 Students are able to understand the meaning of a division
problem.

Standards for ° rI:/lIJF:nZ)eSrtsudents apply division algorithms to divide multi-digit
B L e MP 8 Students consider the reasonableness of an estimated
quotient.
(Miles and Williams, 2016)
e Pose problem solving situations that focus on the meaning of
Instructional Strategies division rather than the procedure.
e Use a variety of models such as partial quotient or area model.
e Fluently multiply multi-digit numbers.
Prerequisite Skills e Fluently subtract multi-digit numbers.
e Understand that division means partitioning into groups.
Connections Within and ° O_peraf[ions Wij[h fractions.
Beyond Grade Level e Simplify fractions.
e Convert to percents.
Instructional e Dividing Multi-Digit Numbers

Examples/Lessons/Tasks

(Achieve the Core)

Assessment Examples

Sample SBAC Assessment ltem
6.NS.B.2 SBAC Sample Assessment Items

10


https://achievethecore.org/content/upload/6.NS.B.2_PARCC.pdf
https://docs.google.com/document/d/19K9sCXM2EHqLdhSaqjgcNDl-b_1OPuGnGtE31sj9ZHY/edit?usp=sharing

Number Systems

Cluster

Compute fluently with multi-digit numbers and find common factors and multiples.

NVACS 6.NS.B.3 (Additional Works)

Fluently add, subtract, multiply, and divide multi-digit decimals using the standard algorithm for each operation.

Element Exemplars

e MP 2 Students are able to understand the meaning of a division
problem.

e MP 6 Students use appropriate vocabulary for decimal
computation.

e MP 7 Students apply division algorithms to divide multi-digit
numbers.

e MP 8 Students consider the reasonableness of an estimated
quotient.
(Miles and Williams, 2016)

Standards for
Mathematical Practice

e Model estimation.
e Demonstrate patterns with powers of 10 for multiplying and

Instructional Strategies dividing.
e Demonstrate the differences in solving the four operations with
decimals.
e Use place value.
Prerequisite Skills e Recall basic facts.
e Add, subtract, multiply, and divide multi-digit numbers.
Connections Within and e Operations with rational numbers.
Beyond Grade Level e Operations with numbers represented in Scientific Notation.
e Reasoning About Multiplication and Division Place Value
(Mustrative Mathematics)
Instructional e Buying Gas
Examples/Lessons/Tasks (Hlustrative Mathematics)

e Movie Tickets
(Mustrative Mathematics)

e Sample SBAC Assessment Item
Assessment Examples 6.NS.B.3 SBAC Sample Assessment Items
6.NS.B.3 Various Sample Assessment Items



https://www.illustrativemathematics.org/content-standards/6/NS/B/3/tasks/272
https://www.illustrativemathematics.org/content-standards/6/NS/B/3/tasks/274
https://www.illustrativemathematics.org/content-standards/6/NS/B/3/tasks/1299
https://docs.google.com/document/d/1lqFEle6eb79hteOnzOZMvxzt5Gyq6ZthJXXDrtWQJdg/edit?usp=sharing
https://docs.google.com/document/d/1-D7XmFvcgD2WvCLvb3oz3CQaYeG1zkdYsOP7xBU3IAU/edit?usp=sharing

Cluster

Number Systems

Compute fluently with multi-digit numbers and find common factors and multiples.

NVACS 6.NS.B.4 (Additional Works)

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).

Element

Exemplars

MP 1 Students persevere in problem-solving situations applying
their knowledge of GCF and LCM.

Assessment Examples

. e MP 7 Students explore different strategies and use of distributive
ls;trzl;l;zds 0P L T SR (B property for factoring numbers.
e MP 8 Students use patterns to find factors and multiples of given
numbers.
e (Miles and Williams, 2016)
e Explore different strategies to find the GCF and LCM including
using lists of factors/multiples and using prime factorization.
i e ST e Provide students with problem solving situations in which they
must determine whether to find the GCF or LCM.
e Connect finding the GCF and LCM while investigating the
distributive property.
e Find factor pairs of whole numbers 1-100.
e Determine multiples of a given number.
Prerequisite Skills e Determine if a number is prime or composite.
e Fluently multiply and divide within 100.
e Define factor.
e Define multiple.
e Apply the properties of operations to generate equivalent
expressions.
e For example, apply the distributive property to the expression
Connections Within and 3 (2 + x) to produce the equivalent expression 6 + 3x
Beyond Grade Level e For example, apply the distributive property to the expression
24x + 18y to produce the equivalent expression 6 (4x + 3y)
e Calculate rates and unit rates.
e Use of ratio tables.
e GCF and LCM Word Problems
(Khan Academy)
Instructional e Shipping Routes
Examples/Lessons/Tasks (Dan Meyer)
e Factor Trees
(Math Playground)
e Sample SBAC Assessment Item

6.NS.B.4 SBAC Sample Assessment ltems
6.NS.B.4 Various Sample Assessment ltems

12


https://www.khanacademy.org/math/pre-algebra/pre-algebra-factors-multiples/pre-algebra-greatest-common-divisor/e/gcf-and-lcm-word-problems
http://www.101qs.com/2468-shipping-routes
https://www.mathplayground.com/factortrees.html
https://docs.google.com/document/d/1G8FjQWv9i3aABRYT0XYf2bh7f5At6oEH6id5JdlKv-A/edit?usp=sharing
https://docs.google.com/document/d/1tM4VLvAN2CxRTa1kq_QbdRDtL00adZEQ8-cRLcEDF1M/edit?usp=sharing

Number Systems

Cluster
Apply and extend previous understandings of numbers to the system of rational numbers.
NVACS 6.NS.C.5 (Major Works)

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.

Element Exemplars

e MP 1 Students relate the concepts of positive and negative numbers
to real-world applications.

e MP 2 Students attend the meaning of quantities, not just how to
compute them.

e MP 4 Students describe a real-world scenario with the number lines
and coordinate grids and interpret the results.
(Miles and Williams, 2016)

Standards for
Mathematical Practice

e Introduce the idea of an opposite as both sides of the number line.

e Move to modeling operational thinking on the number line.

e Build vocabulary that means positive and negative amounts in real
world situations.

e Use real world examples to model use of positive and negative
numbers.

Instructional Strategies

Prerequisite Skills e Understand of order on the r_wumber line.
e Understand of operations with whole numbers.
e Simplify expressions containing integers.
e Evaluate equations containing integers.
e Operations with integers.
Connections Within and e Interpret integers in context.
Beyond Grade Level e Interpret solutions to systems.
e Calculate slope.
e Perform translations on figures on coordinate plane.
e Graph functions.
Instructional e Zip, Zilch Zero Rules
Examples/Lessons/Tasks (Illuminations)
e Sample SBAC Assessment Item
Assessment Examples 6.NS.C.5 SBAC Sample Assessment Items

e 6.NS.C.5 Various Sample Assessment Items

13


https://illuminations.nctm.org/uploadedFiles/Content/Lessons/Resources/6-8/ZZZ-AS-RulesandRecord.pdf
https://docs.google.com/document/d/1xzZZQBlN8XPhGeeZKh7EyRj54eW4-wknYMbQMmHYya4/edit?usp=sharing
https://docs.google.com/document/d/16ptMRp9LnKkAQJNJdrVhfi1oAA_r43WDGYBjVBMBeck/edit?usp=sharing

Cluster

Number Systems

Apply and extend previous understandings of numbers to the system of rational numbers.

NVACS 6.NS.C.6 (Major Works)

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.

e 6.NS.C.6.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.
e 6.NS.C.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.
e 6.NS.C.6.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.
Exemplars

Element

Standards for
Mathematical Practice

MP1 Students relate the concepts of positive and negative
numbers to real-world applications.

MP 2 Students attend the meaning of quantities, not just how to
compute them.

MP 4 Students describe a real-world scenario with the number
lines and coordinate grids and interpret the results.

(Miles and Williams, 2016)

Instructional Strategies

Start with a number line and build the coordinate plane by using
two perpendicular number lines.

Prerequisite Skills

Understand a number line with integers.
Understand meaning of 0 on number line and coordinate grid.

Understand why we extend our number system beyond whole
numbers.

Examples/Lessons/Tasks

Connections Within and e Interpret integers in context.

Beyond Grade Level e Solve systems of equations by graphing.
e Understand and use Absolute Value.
e Graph functions.

Instructional e Integers on the Number Line 2

(Mustrative Mathematics)

Assessment Examples

Sample SBAC Assessment ltem
6.NS.C.6 SBAC Sample Assessment ltems
6.NS.C.6 Various Sample Assessment ltems

14



https://www.illustrativemathematics.org/content-standards/6/NS/C/6/tasks/2009
https://docs.google.com/document/d/1MdstFdIhAT0oMPLNRh96VxgcvKHCz48p4h_wBulqRks/edit?usp=sharing
https://docs.google.com/document/d/1p0o1QDGf5vK-Nd2F1oOJ72LcTeBeDeC619FA5TXBUWM/edit?usp=sharing

Cluster

Number Systems

Apply and extend previous understandings of numbers to the system of rational numbers.

NVACS 6.NS.C.7 (Major Works)

Understand ordering and absolute value of rational numbers.

e 6.NS.C.7.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.
e 6.NS.C.7.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.

e 6.NS.C.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.

e 6.NS.C.7.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.
Exemplars

Element

Standards for Mathematical
Practice

MP1 Students relate the concepts of positive and negative numbers
to real-world applications.

MP 2 Students attend the meaning of quantities, not just how to
compute them.

MP 4 Students describe a real-world scenario with the number lines
and coordinate grids and interpret the results.

(Miles and Williams, 2016)

Instructional Strategies

Help students identify how positive and negative numbers are used
to represent real world applications.

Use the number line to allow students to identify the pattern of
order for whole numbers and rational numbers of positive numbers.
Use the number line to allow students to identify the pattern of
order of negative whole numbers and negative rational numbers.

Prerequisite Skills

Understand the order of positive whole and rational numbers.

Connections Within and
Beyond Grade Level

Develop the understanding of opposite numbers.
Calculate with integers.

Calculate slope.

Understand and calculate with Distance Formula.

Instructional
Examples/Lessons/Tasks

Fractional Clothesline (Illuminations)

Assessment Examples

Sample SBAC Assessment Item
6.NS.C.7 SBAC Sample Assessment ltems
6.NS.C.7 Various Sample Assessment ltems

15



https://illuminations.nctm.org/uploadedFiles/Content/Lessons/Resources/6-8/FractionalClothesline-AS.pdf
https://docs.google.com/document/d/162RRPuzgBmkPloDfYV51PsYoTGpM2mBNK7M8grGKXpE/edit?usp=sharing
https://docs.google.com/document/d/1WijN6C4wthjR6IZHJuXdMqcPR6gmeOV0vhI8VfbDasc/edit?usp=sharing

Number Systems

Cluster
Apply and extend previous understandings of numbers to the system of rational numbers.
NVACS 6.NS.C.8 (Major Works)

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.

Element Exemplars

e MP1 Students relate the concepts of positive and negative
numbers to real-world applications.

e MP 2 Students attend the meaning of quantities, not just how to
compute them.

e MP 4 Students describe a real-world scenario with the number
lines and coordinate grids and interpret the results.
(Miles and Williams, 2016)

Standards for
Mathematical Practice

e Use a number line to determine absolute value, transfer that
knowledge to the coordinate plane to determine absolute value and

Instructional Strategies solve for distance.

e Relate to maps and have students calculate the distance between
locations on grid.

. . . e Locate points on a number line.
HramsiEesllle ° Calcula?e absolute value.
. 1 e Understand operations with integers.
gzngﬁfitg)::d‘évll‘tel:;g 2 e Calculate distance between two points in the coordinate plane
y using the Pythagorean Theorem.
Instructional e Distance Between Points
Examples/Lessons/Tasks (Hustrative Mathematics)
e Sample SBAC Assessment Item
Assessment Examples 6.NS.C.8 SBAC Sample Assessment Items

6.NS.C.8 Various Sample Assessment ltems



https://s3.amazonaws.com/illustrativemathematics/attachments/000/008/641/original/public_task_290.pdf?1462388033
https://docs.google.com/document/d/1GMkCh6VxdDVrD2j5kK76GJnKL2A7tSVWmbYbuq7hw2k/edit?usp=sharing
https://docs.google.com/document/d/1hmGpaaOsMcv__owJLwYYRSDUZKSjIjCnm0sz-Moo6gI/edit?usp=sharing

Expressions and Equations

At this level, the study of expressions and equations centers on the use of variables in mathematical expressions.
Students write and evaluate numerical expressions and use expressions and formulas to solve problems. Student
also solve simple one-step equations and use equations such as 3x =y to describe relationships between quantities.
The sixth-grade study of expressions and equations is foundational in the transition to algebraic representation and
problem solving, which is extended and formalized in Grade 7 (Miles and Williams, 2016).

Cluster
Apply and extend previous understandings of arithmetic to algebraic expressions.
NVACS 6.EE.A.1 (Major Works)

Write and evaluate numerical expressions involving whole-number exponents.

Element Exemplars

e MP 2 Students decontextualize to manipulate symbolic
representations by applying properties of operations.

e MP 4 Students model real-world scenarios with equations and
expressions.

e MP 6 Students communicate precisely with others and use clear
mathematical language when describing expressions.
(Miles and Williams, 2016)

Standards for
Mathematical Practice

e Emphasize vocabulary-base, power, exponent, factors, and

Instructional Strategies :
expressions.

e Use the standard algorithm to multiply multi-digit whole
numbers.

e Explain patterns in the number of zeros of the product when
multiplying a number by powers of 10.

e Explain patterns in the placement of the decimal point when a
decimal is multiplied or divided by a power of 10.

e Use whole-number exponents to denote power of 10.

e Add, subtract, multiply, and divide decimals to hundredths.

Prerequisite Skills

e Write, read, and evaluate expressions in which letters stand for
numbers.

e Know and apply the properties of integer exponents to generate
equivalent numerical expressions.

o Forexample, 3*x3°=33=1/3=1/27

e Order of operations

e Solve equations.

e Representing and identifying perfect square and perfect cube
numbers.

e Solve perfect square and perfect cube equations.
e Solve systems of equations.

Connections Within and
Beyond Grade Level

17



Instructional
Examples/Lessons/Task

Exponent Experimentation 1

(Mustrative Mathematics)
Exponent Experimentation 2

(Mustrative Mathematics)
Exponent Experimentation 3

(Mustrative Mathematics)
The Djinni’s Offer

(Mustrative Mathematics)
Seven to the What?!?
(Mustrative Mathematics)
Sierpinski’s Carpet
(ustrative Mathematics)

Assessment Examples

Sample SBAC Assessment Item
6.EE.A.1 SBAC Sample Assessment ltems

18


https://www.illustrativemathematics.org/content-standards/6/EE/A/1/tasks/2225
https://www.illustrativemathematics.org/content-standards/6/EE/A/1/tasks/2224
https://www.illustrativemathematics.org/content-standards/6/EE/A/1/tasks/2226
https://www.illustrativemathematics.org/content-standards/6/EE/A/1/tasks/532
https://www.illustrativemathematics.org/content-standards/6/EE/A/1/tasks/891
https://www.illustrativemathematics.org/content-standards/6/EE/A/1/tasks/1523
https://docs.google.com/document/d/1s38rWJQsBQG4ZqBwZVgNAqImOU8A8LVo85eFp21_QAw/edit?usp=sharing

Expressions and Equations

Cluster
Apply and extend previous understandings of arithmetic to algebraic expressions.
NVACS 6.EE.A.2 (Major Works)

Write, read, and evaluate expressions in which letters stand for numbers.
e 6.EE.A2a
Write expressions that record operations with numbers and with letters standing for numbers. For example,
express the calculation "Subtract y from 5" as 5 -.
e 6.EEA2D
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 a sum of two terms.
e 6.EE.A2cC
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 = S$* and A = 65 to find the volume and surface area of a cube with sides
of length S = 1/2.
Element Exemplars

e MP 2 Students decontextualize to manipulate symbolic representations
by applying properties of operations.

e MP 4 Students model real-world scenarios with equations and
expressions.

e MP 6 Students communicate precisely with others and use clear
mathematical language when describing expressions.
(Miles and Williams, 2016)

Standards for
Mathematical Practice

e Clarify and emphasize similarities and differences between
expressions and equations.

e Use caution when introducing mnemonic devices such as PEMDAS
(Parentheses, Exponents, Multiplication, Division, Addition,
Subtraction) for remembering Order of Operations, because they have
the potential to cause students to focus on the device, rather than on
the underlying mathematical meaning of an expression.

e Teaching the Order of Operations through the Relationships of the

Operations
(Eureka Math)

Instructional Strategies

Write simple expressions that record calculations with numbers.
Interpret numerical expressions without evaluating them.

Interpret multiplication as scaling (resizing).

Write and evaluate numerical expressions involving whole-number
exponents.

e Fluency in operations with whole numbers

Prerequisite Skills
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https://medium.com/eureka-math/teaching-order-of-operations-through-the-relationships-of-the-operations-da90fa9059dd
https://medium.com/eureka-math/teaching-order-of-operations-through-the-relationships-of-the-operations-da90fa9059dd

e Apply the properties of operations to generate equivalent expressions.
e Identify when two expressions are equivalent.
e Solve real-world and mathematical problems by writing and solving
equations of the form x + p = q and px = g for cases in which p, g and
x are all nonnegative rational numbers.
e Understand solving an equation or inequality as a process of
Connections Within and answering a que_stion: Which \f)alues from a specified set, if any, make
Beyond Grade Level the equation or inequality true _ _ B
e Use substitution to determine whether a given number in a specified
set makes an equation or inequality true.
e Use variables to represent numbers and write expressions when
solving a real-world or mathematical problem.
e Understand that a variable can represent an unknown number.
e Solve equations.
e Solve systems of equations.
e Rectangular Perimeter 1
(Mustrative Mathematics)
Instructional e Distance to School
Examples/Lessons/Tasks (Mustrative Mathematics)
e Families of Triangles
(Mustrative Mathematics)
e Sample SBAC Assessment ltem

Assessment Examples

6.EE.A.2 SBAC Sample Assessment ltems
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https://www.illustrativemathematics.org/content-standards/6/EE/A/2/tasks/421
https://www.illustrativemathematics.org/content-standards/6/EE/A/2/tasks/540
https://www.illustrativemathematics.org/content-standards/6/EE/A/2/tasks/2206
https://docs.google.com/document/d/1K-QFZq1vS-Am3ySDkw5orr7UzDnXTzP2my1aCB6rJhY/edit?usp=sharing

Cluster

Expressions and Equations

Apply and extend previous understandings of arithmetic to algebraic expressions.

NVACS 6.EE.A.3 (Major Works)

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 operationstoy +y +y to
produce the equivalent expression 3y.

Element

Exemplars

MP 2 Students decontextualize to manipulate symbolic representations
by applying properties of operations.

e MP 4 Students model real-world scenarios with equations and
Standards for expressions.
Mathematical Practice e MP 6 Students communicate precisely with others and use clear
mathematical language when describing expressions.
(Miles and Williams, 2016)

e Use caution when introducing mnemonic devices such as PEMDAS
(Parentheses, Exponents, Multiplication, Division, Addition,
Subtraction) for remembering Order of Operations, because they have

o e e G e the pote_ntial to cause _students to focus on the de_vice, rather than on the
underlying mathematical meaning of an expression.

e Ensure students have a firm grasp on variables as numbers to help
students extend their work with the properties of operations from
arithmetic to Algebra.

e Write simple expressions that record calculations with numbers.

e Interpret numerical expressions without evaluating them.

Prerequisite Skills e Write, read, and evaluate expressions in which letters stand for numbers.

e Multiplication means “groups of”.

e Multiplication represents repeated addition.

e Identify when two expressions are equivalent.

e Apply properties of operations as strategies to add, subtract, factor, and
expand linear expressions with rational coefficients.

e Use square root and cube root symbols to represent solutions to

Connections Within and (re]ﬁtrjr?;ieorns of the form x*> = p and x® = p, where p is a positive rational
Beyond Grade Level e Evaluate square roots of small perfect squares and cube roots of small
perfect cubes.

e Know that \2 is irrational.

e Solve multi-step equations.

e Solve systems of equations.

Instructional e AnnainD.C.
Examples/Lessons/Tasks (MMustrative Mathematics)
e Sample SBAC Assessment ltem

Assessment Examples

6.EE.A.3 SBAC Sample Assessment ltems
Achieve the Core
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https://www.illustrativemathematics.org/content-standards/6/EE/A/3/tasks/997
https://docs.google.com/document/d/1Nci0lqBlZQHFi1P6-GyTePmcXJtOz-Qgkz_mPjzA7uc/edit?usp=sharing
https://achievethecore.org/content/upload/6.EE.A.3_SBAC.pdf

Expressions and Equations

Cluster
Apply and extend previous understandings of arithmetic to algebraic expressions.
NVACS 6.EE.A.4 (Major Works)

e |dentify 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 expressionsy +y +y and 3y are
equivalent because they name the same number regardless of which number y stands for.

Element Exemplars
Standards for e MP 2 Students decontextualize to manipulate symbolic
Mathematical Practice representations by applying properties of operations.

e MP 4 Students model real-world scenarios with equations and
expressions.

e MP 6 Students communicate precisely with others and use clear
mathematical language when describing expressions.
(Miles and Williams, 2016)

Instructional Strategies e Clarify and emphasize expressions and the meaning of the equal
sign.
Prerequisite Skills e Write simple expressions that record calculations with numbers.
e Interpret numerical expressions without evaluating them.
Connections Within and e Apply the properties of operations to generate equivalent
Beyond Grade Level expressions.

e Apply properties of operations as strategies to add, subtract, factor,
and expand linear expressions with rational coefficients.
e Write, read, and evaluate expressions in which letters stand for

numbers.
e Combining like terms.
Instructional e Rectangular Perimeter 2
Examples/Lessons/Tasks (Hlustrative Mathematics)

e Equivalent Expressions
(Mustrative Mathematics)

Assessment Examples e Sample SBAC Assessment Item
6.EE.A.4 SBAC Sample Assessment ltems
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https://www.illustrativemathematics.org/content-standards/6/EE/A/4/tasks/461
https://www.illustrativemathematics.org/content-standards/6/EE/A/4/tasks/542
https://docs.google.com/document/d/1Fbql5Cwz1kIbxvHwtpsW-XACSDxvvD4_Dp-1e3OuUQ0/edit?usp=sharing

Cluster

Expressions and Equations

Reason about and solve one-variable equations and inequalities.

NVACS 6.EE.B.5 (Major Works)

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.

Element

Exemplars

Standards for
Mathematical Practice

MP 1 Students solve real-world and mathematical problems through
the application of algebraic concepts. They look for meaning of a
problem and find efficient ways to represent and solve it.

MP 2 Students use properties of operations to generate equivalent
expressions and use the number line to understand multiplication and
division of rational numbers.

MP 4 Students write expressions, equations, or inequalities from
real-world contexts and connect symbolic and graphical
representations. They use number lines to compare numbers and
represent inequalities.

(Miles and Williams, 2016)

Instructional Strategies

Solving is a process of reasoning to find the numbers which make an
equation true, which can include checking if a given number is a
solution. Although the process of reasoning will eventually lead to
standard methods for solving equations, students should study
examples where looking for structure pays off.

Emphasize the difference between an equation and an inequality
using real world and mathematical examples.

Determine, by substitution, if a given number satisfies a given
equation or inequality.

Prerequisite Skills

Write simple expressions that record calculations with numbers.
Interpret numerical expressions without evaluating them.

Interpret multiplication as scaling (resizing).

Write and evaluate numerical expressions involving whole-number
exponents.

Understand what a variable stands for.

Use substitution.
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Connections Within and
Beyond Grade Level

Write expressions that record operations with numbers and with
letters standing for numbers.

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 a sum of two terms.
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.

Use square root and cube root symbols to represent solutions to
equations.

Solve multi-step equations and inequalities.

Represent solutions to inequalities in two variables.

Interpret solutions to equations and inequalities in context.
Represent solutions to inequalities on a number line.

Instructional
Examples/Lessons/Tasks

Log Ride
(Mustrative Mathematics)

Make Use of Structure
(Mustrative Mathematics)
Exponent Experimentation 3
(Mustrative Mathematics)

Assessment Examples

Sample SBAC Assessment ltem
6.EE.B.5 SBAC Sample Assessment ltems
6.EE.B.5 Various Sample Assessment ltems
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https://www.illustrativemathematics.org/content-standards/6/EE/B/5/tasks/673
https://www.illustrativemathematics.org/content-standards/6/EE/B/5/tasks/2203
https://www.illustrativemathematics.org/content-standards/6/EE/B/5/tasks/2226
https://docs.google.com/document/d/1-ejJgFHRwvSzu2PukVOIYsdkY-5RdBgkhmjJsHyIHfQ/edit?usp=sharing
https://docs.google.com/document/d/1zOEsEe8XOcL7yUATPAzBC5oLOfCc-oN4JXuoRLTe_9k/edit?usp=sharing

Expressions and Equations
Cluster

Reason about and solve one-variable equations and inequalities.

NVACS 6.EE.B.6 (Major Works)

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.

Element Exemplars

e MP 1 Students solve real-world and mathematical problems through
the applications of algebraic concepts. They use variables to

Standards for represent numbers and write expressions when solving problems.

Mathematical Practice e MP 4 Students solve real-world and mathematical problems through

the application of algebraic concepts.

(Miles and Williams, 2016)

e Students should state precisely the meaning of variables they use
Instructional Strategies when setting up equations. This includes specifying whether the
variable refers to a specific number, or to all numbers in some range.

Write simple expressions that record calculations with numbers.
Interpret numerical expressions without evaluating them.
Generate two numerical patterns using two given rules.

Identify apparent relationships between corresponding terms.
Understand what a variable stands for.

Prerequisite Skills

Write expressions that record operations with numbers and with

letters standing for numbers.

For example, express the calculation “Subtracty from 5” as 5 -y

e |dentify parts of an expression using mathematical terms (sum, term,
product, factor, quotient, coefficient).

e View one or more parts of an expression as a single entity.

e For example, describe the expression 2(8 + 7) as a product of two
factors.

e View (8 +7) as both a single entity and a sum of two terms.

e Evaluate expressions at specific values of their variables.

e Solve word problems leading to equations of the form px + g =r and
p(x +q) =r, where p, q, and r are specific rational numbers.

e Solve word problems leading to inequalities of the form px + g > r or
px + q <r, where p, g, and r are specific rational numbers.

e Graph the solution set of the inequality and interpret it in the context
of the problem.

e Determine if a given solution set satisfies a system of equations.

Connections Within and
Beyond Grade Level

e Firefighter Allocation
Instructional (Hlustrative Mathematics)
Examples/Lessons/Tasks e Pennies to Heaven
(Mustrative Mathematics)

e Sample SBAC Assessment Item
6.EE.B.6 Various Sample Assessment ltems

Assessment Examples
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https://www.illustrativemathematics.org/content-standards/6/EE/B/6/tasks/425
https://www.illustrativemathematics.org/content-standards/6/EE/B/6/tasks/1291
https://docs.google.com/document/d/11hq0z5QVO5p5hhsbnEa8XE4fZkN7ycruwOeZYSz-J0w/edit?usp=sharing

Cluster

Expressions and Equations

Reason about and solve one-variable equations and inequalities.

NVACS 6.EE.B.7 (Major Works)

Solve real-world and mathematical problems by writing and solving equations of the form x + p = q and px = g for
cases in which p, g, and x are all nonnegative rational numbers.

Element

Exemplars

Standards for
Mathematical Practice

MP 2 Represent a wide variety of situations through the use of real
numbers and variables based on real world events such as texting
friends.

MP 6 Focus on vocabulary terms: equations and nonnegative rational
numbers.

MP 7 Apply properties to generate equivalent expressions and solve
equations.

(Miles and Williams, 2016)

Instructional Strategies

Utilize strategies to illustrate representing problems algebraically.
Assist students in understanding the relevance of inverse operations.

Prerequisite Skills

Add and subtract fractions with unlike denominators (including mixed
numbers)

o For example, 2/3 +5/4 = 8/12 + 15/12 = 23/12

o Ingeneral, a/b + ¢/d = (ad + bc)/bd
Interpret a fraction as division of the numerator by the denominator (a/b
=a=+h).
Solve word problems involving division of whole numbers leading to
answers in the form of fractions or mixed numbers.
Multiply a fraction or whole number by a fraction.
Solve real world problems involving multiplication of fractions and
mixed numbers.
Operations with decimals.
Solve real world problems involving multiplication of decimals.
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e Interpret and compute quotients of fractions.

e Solve word problems involving division of fractions by fractions.

e 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.

e Use substitution to determine whether a given number in a specified set
makes an equation or inequality true.

e Use variables to represent numbers and write expressions when solving
a real-world or mathematical problem.

Connections Within and e Understand that a variable can represent an unknown number, or,
Beyond Grade Level depending on the purpose at hand, any number in a specified set.

e 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.

e 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.

e Solve multi-step equations.

e Solve systems of equations.

e Write equations to model systems of equations in context.

e Fruit Salad

Instructional (Mlustrative Mathematics)
Examples/Lessons/Tasks e Morning Walk
(Mustrative Mathematics)
e Sample SBAC Assessment Item

Assessment Examples

6.EE.B.7 SBAC Sample Assessment ltems
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https://www.illustrativemathematics.org/content-standards/6/EE/B/7/tasks/1032
https://www.illustrativemathematics.org/content-standards/6/EE/B/7/tasks/1107
https://docs.google.com/document/d/1qT--7OMRs4oGVXn0tLbwXSU25NPb3rxdlDWQSxaSiYc/edit?usp=sharing

Cluster

Expressions and Equations

Reason about and solve one-variable equations and inequalities.

NVACS 6.EE.B.8 (Major Works)

Write an inequality of the form x > ¢ or x < ¢ 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.

Element

Exemplars

Standards for
Mathematical Practice

MP 1 Ask themselves if their solution makes sense by substituting to
determine if the graph is correct.

MP 2 Provide real-world scenarios to use real numbers and variables in
mathematical inequalities.

MP 6 Discover a variable can stand for an infinite number of solutions
when used in inequalities.

(Miles and Williams, 2016)

Instructional
Strategies

To mitigate misconceptions when graphing inequalities, rewrite
inequality so the variable is the first term

o 3<k=k >3
Represent solutions to equations and inequalities on a number line so
student can see the difference between one solution and many solutions.

Prerequisite Skills

Understand a fraction as a number on the number line.

Represent fractions on a number line diagram.

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.

Connections Within
and Beyond Grade
Level

Understand a rational number as a point on the number line.

Extend number line diagrams and coordinate axes to represent points on
the line and in the plane with negative number coordinates.

Interpret statements of inequality as statements about the relative
position of two numbers on a number line diagram.

Write, interpret, and explain statements of order for rational numbers in
real-world contexts.

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.

Distinguish comparisons of absolute value from statements about order.
Use variables to represent quantities in a real-world or mathematical
problem.

Construct simple equations and inequalities to solve problems by
reasoning about the quantities.

Solve multi-step inequalities.

Solve inequalities in two variables.
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Instructional
Examples/Lessons/Ta
sks

e Fishing Adventures 1
(Mustrative Mathematics)

e Height Requirements
(Mustrative Mathematics)

Assessment Examples

e Sample SBAC Assessment Item
6.EE.B.8 SBAC Sample Assessment Iltems
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https://www.illustrativemathematics.org/content-standards/6/EE/B/8/tasks/642
https://www.illustrativemathematics.org/content-standards/6/EE/B/8/tasks/2010
https://docs.google.com/document/d/1puZ3ZDvLcZ7FlAj64JCiam3BulT1VE74dTGExwjCK2Q/edit?usp=sharing

Cluster

Expressions and Equations

Represent and analyze quantitative relationships between dependent and independent variables.

NVACS 6.EE.C.9 (Major Works)

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 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.

Element

Exemplars

Standards for

MP 2 Represent a variety of real-world situations through the use of variables in
mathematical expressions and equations.

Mathematical e MP 4 Model real-lif_e situations us_ing var_iables to represent two quantities._

Practice e MP 6 Students prec_lsely communicate W|t_h others and use clear mathematical
vocabulary to describe the dependent and independent variables.
(Miles and Williams, 2016)

e Students use tabular and graphical representations to develop an appreciation of

varying quantities.

Instructional ° E_xplore various scen_arios to develop understandingg of the connection and

. differences between independent and dependent variables.
Strategies

Build vocabulary understanding of dependent variable vs. independent variable.
Identify independent variables and dependent variables on different graph
examples.

Prerequisite Skills

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.
Graph ordered pairs on a coordinate plane.

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.

Connections e Solve real-world and mathematical problems by writing and solving equations of
Within and the form x + p = g and px = q for cases in which p, g and x are all nonnegative
Beyond Grade rational numbers.
Level e Interpret slope in context.
e Graph linear functions.
e Identify functions.
e Identify directly proportional relationships.
Instructional e Chocolate Bar Sales
Examples/Lesson (Hlustrative Mathematics)
s/Tasks
Assessment e Sample SBAC Assessment Item
Examples 6.EE.C.9 SBAC Sample Assessment Items
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https://www.illustrativemathematics.org/content-standards/6/EE/C/9/tasks/806
https://docs.google.com/document/d/1KKRB47ZHOfr0lLr3vxGl4U00ro37v07c-aKteGtIKpo/edit?usp=sharing

Geometry

Students in Grade 6 build on their understanding of area and volume from Grade 5 to deepen understanding of
volume and develop the concept of surface area. Students prepare for their work in Grade 8 with transformations
by working with polygons in the coordinate plane in Grade 6. Reasoning about relationships in their work on
surface area, composing and decomposing shapes, finding distance on a coordinate plane using endpoint
coordinates for horizontal and vertical lines prepare them for Grade 7 (Miles and Williams, 2016).

Cluster

Solve real-world and mathematical problems involving area, surface area, and volume.

NVACS 6.G.A.1 (Supporting Works)

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.

Element Exemplars
e MP 1 Solve real-world problems through the application of geometric
concepts.
Standards for e MP3 Exp_lain orally or _in writing their strategies and thinking using models, drawing,
Mathematical or symbolic representatlon_s. S
Practice e MP 4 Use r_nodels to explain their thinking to _ot_hers.
e MP 8 Provide a variety of examples that explicitly focus on patterns and repeated
reasoning.
(Miles and Williams, 2016)
e Understand a parallelogram is composed of two identical triangles providing a
Instructional justification for taking half of the product of the base and height.
Strategies e Through exploration, students will discover the relationships between triangles,
quadrilaterals, and other polygons.
e ° Appl_y the area_ar_1d perimeter formulas for_ rectangles. _
Skills ° Multl'ply and divide whole numbers, fractions, and decimals.
e Identify polygons.
e Draw, construct, and describe geometrical figures and the relationship between them.
Connections e Solve real-world an_d mat_hematicz_all problems involvin_g area, volum_e and surface area
Within and of two- and _three-c!|men3|onal objects composed of triangles, quadrilaterals, polygons,
Beyond Grade cubes, and right prisms. _ _ _
Level ° Sglve real-w_orld and _mathematlcal problems involving volume and surface area of
triangular prisms, cylinders, cones, and spheres.
e Area of circles.
e Bubble Wrap
(Dan Meyer)
Instructional e Wallpaper Decomposition (_IIIl_Jstrative Mathematics)
e ey e Same Ba_se and Helqht_, Variation 2
e (I_Ilus_tratlve Mathematics) _ _
e Finding Area of Polygons (Illustrative Mathematics)
e AreaTool
(Illuminations)
Assessment e Sample SBAC Assessment Item
Examples 6.G.A.1 SBAC Sample Assessment Items
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http://threeacts.mrmeyer.com/bubblewrap/
https://s3.amazonaws.com/illustrativemathematics/attachments/000/001/096/original/public_task_1993.pdf?1427851509
https://www.illustrativemathematics.org/content-standards/6/G/A/1/tasks/510
https://www.illustrativemathematics.org/content-standards/6/G/A/1/tasks/647
https://www.nctm.org/Classroom-Resources/Illuminations/Interactives/Area-Tool/
https://docs.google.com/document/d/1-p9eWlseIRYGnUW63IobRmGlXQ2LRU2Ynw6W9VOLzxI/edit?usp=sharing

Cluster

Geometry

Solve real-world and mathematical problems involving area, surface area, and volume.

NVACS 6.G.A.2 (Supporting Works)

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, and show that the volume is the same as would be found by multiplying the
edge lengths of the prism. Apply the formulas V = Iwh and V = Bh to find volumes of right rectangular prisms with
fractional edge lengths in the context of solving real-world and mathematical problems.

Element

Exemplars

MP 1 Actively engage in solving real-world problems where at least
one edge is a fractional unit.

e MP 2 Reason that finding volume of a figure is the same process and

Standards for f . . .

Mathematical Practice ormulas whether the edg_e I_engths are W_hole units or fractlo_nal units.

e MP 4 Model volume by filling a solid with cubes and counting them is
the same result as using the formula.
(Miles and Williams, 2016)

e Through explorations, students will find the formula for the volume of
a rectangular prism.

Instructional Strategies e Provide students with the opportunity to fill a rectangular prism with
cubes. If fractional length edges are not available, use centimeter cubes
as éunits.

e Volume is an attribute of a three-dimensional figure.

Prerequisite Skills e Relate vqlume to the operations of multiplication and addition of whole

and fractional numbers.

e Solve real-world and mathematical problems involving volume.

e Solve real-world and mathematical problems involving area, volume
and surface area of two- and three-dimensional objects composed of

Connections Within and triangles, quadrilaterals, polygons, cubes, and right prisms.

Beyond Grade Level e Solve real-world and mathematical problems involving volume and
surface area of triangular prisms, cylinders, cones, and spheres.

e Area of circles.
e Computing Volume, Progression 1 (Illustrative Mathematics)
e Computing Volume, Progression 3
Instructional (Mustrative Mathematics)
Examples/Lessons/Tasks * Banana Bread Bread .
(Mustrative Mathematics)
e Popcorn Prisms
(Illuminations)
e Sample PARCC Assessment Item
Assessment Examples (Achieve the Core)
e Sample SBAC Assessment Item

6.G.A.2 SBAC Sample Assessment Items
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https://s3.amazonaws.com/illustrativemathematics/attachments/000/008/793/original/public_task_534.pdf?1462392695
https://www.illustrativemathematics.org/content-standards/6/G/A/2/tasks/536
https://www.illustrativemathematics.org/content-standards/6/G/A/2/tasks/657
https://illuminations.nctm.org/uploadedFiles/Content/Lessons/Resources/6-8/Popcorn-AS-Prisms.pdf
https://achievethecore.org/content/upload/6.G.A.2_PARCC.pdf
https://docs.google.com/document/d/1sLCD4qJGiWuduAxC5qs-92Pz075waDWSWm9ae1Wz0rw/edit?usp=sharing

Geometry

Cluster

Solve real-world and mathematical problems involving area, surface area, and volume.

NVACS 6.G.A.3 (Supporting Works)

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.

Element Exemplars

e MP 3 Explain orally or in writing, their strategies and thinking using
drawings on how they solved problem.
e MP 6 Communicate precisely using appropriate mathematical
Standards for vocabulary naming vertices and coordinate points to explain how to
Mathematical Practice find the side lengths of a polygon in the coordinate plane.
e MP 7 Discover patterns of how to find the side lengths using the first
or second coordinate.
(Miles and Williams, 2016)

e Construct maps, diagrams, blueprints, etc. using polygons with
specified dimensions in the coordinate plane.

e Specify coordinates for a polygon with a specific properties,
justifying the attribution of those properties.

e Justify that a shape is a parallelogram by computing the length of its
pairs of horizontal and vertical sides.

Instructional Strategies

Define polygons and vertices.
Understand the coordinate plane system (all four quadrants).
Be able to read, write and plot ordered pairs.

Prerequisite Skills

Use absolute value to find distances between ordered pairs.
Describe transformations on two-dimensional figures on the
coordinate plane.

Connections Within and

Beyond Grade Level e Apply the Pythagorean Theorem to find the distance between two
points in a coordinate system.
i e Polygons in the Coordinate Plane (Illustrative Mathematics)
Instructional

e Walking the Block
(Mustrative Mathematics)

Examples/Lessons/Tasks

e Sample SBAC Assessment ltem

Assessment Examples 6.G.A.3 SBAC Sample Assessment ltems



https://s3.amazonaws.com/illustrativemathematics/attachments/000/009/157/original/public_task_1188.pdf?1462395042
https://www.illustrativemathematics.org/content-standards/6/G/A/3/tasks/1997
https://docs.google.com/document/d/1N6dRzsF60MB4YFGt2JXe2KiSkQxN8EajL4srAsLCa60/edit?usp=sharing

Cluster

Geometry

Solve real-world and mathematical problems involving area, surface area, and volume.

NVACS 6.G.A.4 (Supporting Works)

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.

Element

Exemplars

Standards for Mathematical
Practice

MP 1 Solve real-world problems involving surface area.

MP 2 Understand and determine patterns to see how area of a two-
dimensional figure relates to surface area of a three-dimensional
figure.

MP 5 Encourage students to use physical objects or models to develop
ideas.

MP 6 Use correct vocabulary to discuss the parts of nets and how to
use them to find surface area using correct units.

(Miles and Williams, 2016)

Instructional Strategies

Lead students to find the area of the faces of a net and then adding the
individual areas of the faces to find the surface area.

Provide opportunities to discover there are a variety of different nets
which can be folded to make the same cube.

Prerequisite Skills

Be able to calculate the area of various polygons.
Understand that area covers a surface in square units without gaps or
overlaps.

Connections Within and
Beyond Grade Level

Solve problems involving area, volume, and surface area of two- and
three-dimensional objects composed of triangles, quadrilaterals,
polygons, cubes, and right prisms.

Solve real-world and mathematical problems involving volume and
surface area of triangular prisms, cylinders, cones, and spheres.

Avrea of circles.

Instructional
Examples/Lessons/Tasks

Dandy Candies

(Dan Meyer)

File Cabinet

(Dan Meyer)

Painting a Barn
(ustrative Mathematics)

Assessment Examples

Sample PARCC Assessment Item (Achieve The Core)
Sample SBAC Performance Task (SBAC Sample Items)
6.G.A.4 SBAC Sample Assessment Items
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http://www.101qs.com/3038
http://www.101qs.com/518-file-cabinet--act-1
https://www.illustrativemathematics.org/content-standards/tasks/135
https://achievethecore.org/content/upload/6.G.A.4_PARCC.pdf
http://sampleitems.smarterbalanced.org/Item/Details?bankKey=187&itemKey=1472
https://docs.google.com/document/d/1O7KVhA6okv7RlGp5JsQGhRCsz6HD945e3eJAJLpEepc/edit?usp=sharing

Statistics and Probability

A major focus for sixth graders is to develop an understanding of statistical thinking. Students study measures of
center and variability with newly learned knowledge of mean, median, mode, and range. Using dot plots,
histograms, and boxplots, students draw inferences and make comparisons between data sets. At this level,
students recognize that a data distribution may not have a definite center and that different ways to measure center
provide different values. Students discover that interpreting different measures of center for same data develops the
understanding of how each measure can change how data get interpreted (The Common Core Mathematics
Companion: The Standards Decoded, Miles and Williams, 2016).

Cluster
Develop understanding of statistical variability.
NVACS 6.SP.A.1 (Additional Works)

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 17" 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.

Element Exemplars

e MP 3: Students write and share their own statistical questions that can
Standards for be used to survey and collect data from other classmates. They explain
Mathematical Practice their thinking to others and respond to others thinking

(Miles and Williams, 2016)

e Allow students to discover the difference between a statistical and
nonstatistical question through classroom discussion and examples.

Instructional Strategies e Have students write, sort and categorize statistical and nonstatistical
questions.
e Use those questions to survey and collect data from their classmates.
Prerequisite Skills e Experience with collecting, organizing and analyzing data.
e Recognize the difference between a measure of center and a measure of

variation.

Connections Within and e Display numerical data utilizing the appropriate graphical

Beyond Grade Level representation.

e Mean Average Deviation.
Instructional e Buttons: Statistical Questions
Examples/Lessons/Tasks (Hlustrative Mathematics)

Sample SBAC Assessment Item

A BSOS T e 6.SP.A.1 SBAC Sample Assessment Items
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https://www.illustrativemathematics.org/content-standards/6/SP/A/1/tasks/1040
https://docs.google.com/document/d/14UZQycJgrgQakaIqcMFUEaPaqaDf-q5eVCy6NrlnoAQ/edit?usp=sharing

Statistics and Probability
Cluster
Develop understanding of statistical variability.
NVACS 6.SP.A.2 (Additional Works)

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.

Element Exemplars

e MP 6 Students use precise mathematical language to describe the
distribution of data.

Standards_for : e MP 7 Students recognize and are able to describe the center, spread,

Mathematical Practice and overall shape of the data.

(Miles and Williams, 2016)

e Have students examine the meaning of mean, median, mode, and range
and define how they are used to summarize data.

Instructional Strategies e Describe the overall shape of data from student created graphs and find

measures of center (mean, median, mode) and spread (range).

Build vocabulary concepts of center and variation.

Create number line diagrams and line plots to display data
Order numbers from least to greatest.
Add, subtract and divide multi-digit numbers.

Prerequisite Skills

Recognize the difference between a measure of center and a measure

of variation.

e Display numerical data utilizing the appropriate graphical

Connections Within and representation.

Beyond Grade Level e Compare and contrast two numerical data distributions with similar
variabilities and gain information about a population.

e Line of best fit.

e |dentify strength and shape of scatter plots.

e Song for Mean, Median, Mode

(SNRPDP)
e Puppy Weights
Instructional (Mlustrative Mathematics)
Examples/Lessons/Tasks e Electoral College

(Mustrative Mathematics)
e Describing Distributions
(IMustrative Mathematics)

e Sample SBAC Assessment Item
6.SP.A.2 SBAC Sample Assessment ltems

Assessment Examples
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http://rpdp.net/admin/images/uploads/228SongforMean,Median,Mode.pdf
https://www.illustrativemathematics.org/content-standards/6/SP/A/2/tasks/1026
https://www.illustrativemathematics.org/content-standards/6/SP/A/2/tasks/1199
https://www.illustrativemathematics.org/content-standards/6/SP/A/2/tasks/2100
https://docs.google.com/document/d/1vgYPGcWl70NKeZqTA6z2apgxvVdZ03gwloJVjHxeiQ0/edit?usp=sharing

Statistics and Probability

Cluster
Develop understanding of statistical variability.
NVACS 6.SP.A.3 (Additional Works)

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.

Element Exemplars

e MP 2 Students match graphs to explanations of measure of center.

e MP 4 Students model examples of measures of center and measures
of spread.

e MP 7 Students find mean, median, mode, and range.

e MP 8 Students recognize patterns in determining the appropriate
center and variations for data sets.
(Miles and Williams, 2016)

Standards for
Mathematical Practice

e Compare and contrast measures of center and measure of variation.

e Create a foldable that defines the purposes of each measure of center

Instructional Strategies (mean, median, and mode) and the center and spread.

e Provide opportunities over time for students to practice identifying
the mean, median, mode and range of a variety of data sets.

Prerequisite Skills e Understand how to find mean, median, mode and range.

e Display numerical data utilizing the appropriate graphical
. o representation (including dot plots, histograms and box plots).
Conne;tlondenhml and e Understand that statistical questions represent variability in the data.
R e Mean Average Deviation.
e Standard Deviation.
Instructional e Compare Measures of ?er}tgr and Variability (CPALMS)
e s It Center or Is It Variability?

Examples/Lessons/Tasks (Hlustrative Mathematics)

Assessment Examples e Sample SBAC Assessment ltem

6.SP.A.3 Various Sample Assessment ltems
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http://www.cpalms.org/Public/PreviewResourceAssessment/Preview/67866
https://www.illustrativemathematics.org/content-standards/6/SP/A/3/tasks/2097
https://docs.google.com/document/d/1Ld4-w-Nsbx0MuWLHDHIbIWqNJRaIgPOnReSATS0HrZI/edit?usp=sharing

Statistics and Probability
Cluster
Summarize and describe distributions.
NVACS 6.SP.B.4 (Additional Works)

Display numerical data in plots on a number line, including dot plots, histograms, and box plots.

Element Exemplars

e MP 4 Students display data in appropriate format.
Standards for e MP 6 Students use precise mathematical language when describing data
Mathematical Practice displays.

(Miles and Williams, 2016)

e Discuss how to select the most appropriate graph to display the data.
Instructional Strategies e Allow students the opportunity to create dot plots, histograms, and box
plots and interpret them.

e Understand the purpose of graphs is to organize data in order to analyze
it.

e Organize, represent, and interpret data with up to three categories.

e 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.

Prerequisite Skills

Connections Within and e Compare and contrast two numerical data distributions with similar
Beyond Grade Level variabilities and gain information about a population.

e Puzzle Times
(Mustrative Mathematics)
Instructional e Comparing Test Scores
Examples/Lessons/Tasks (Hlustrative Mathematics)
e Describing Distributions
(Mustrative Mathematics)

e Sample SBAC Assessment Item
6.SP.B.4 SBAC Sample Assessment ltems

Assessment Examples



https://www.illustrativemathematics.org/content-standards/6/SP/B/4/tasks/877
https://www.illustrativemathematics.org/content-standards/6/SP/B/4/tasks/2047
https://www.illustrativemathematics.org/content-standards/6/SP/B/4/tasks/2100
https://docs.google.com/document/d/1ZrLBW-qw7j8emIWlDy-z6ZLoLU0n9W3FlwsUjlAnj3E/edit?usp=sharing

Cluster

Summarize and describe distributions.

Statistics and Probability

NVACS 6.SP.B.5 (Additional Works)
Summarize numerical data sets in relation to their context, such as by:

e 6.SP.Bb5a

Reporting the number of observations.

e 6.SP.B5.b

Describing the nature of the attribute under investigation, including how it was measured and its units of

measurement.
e 6.SP.B.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.

e 6.SP.B.5.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.
Element

Exemplars

Standards for Mathematical
Practice

MP 1 Students explain correspondence between data, graphing of
data, and relationship between data.

MP 6 Students will communicate using specific mathematical
language for data displays.

(Miles and Williams, 2016)

Instructional Strategies

Analyze data and expand to include quartiles, interquartile range, and
Mean Absolute Deviation.

Provide students with samples of graphs from newspapers or current
events and have them identify the attribute being investigated, how it
was measured and with what unit of measurement.

Prerequisite Skills

Graph data using accurate displays and terminology.
Understand how to find mean, median, mode and range.

Connections Within and
Beyond Grade Level

Understand that statistical questions represent variability in the data.
Understand that statistics can be used to gain information about a
population.

Standard Deviation.

Instructional
Examples/Lessons/Tasks

Mean Absolute Deviation Template (Teachers Pay Teachers- free
download).

Variation About the Mean: Boston Harbor Project (Arizona PBS)
Average Number of Siblings

(Mustrative Mathematics)

Mean or Median

(Mustrative Mathematics)

Assessment Examples

Sample SBAC Assessment Item
6.SP.B.5 SBAC Sample Assessment ltems
6.SP.B.5 Various Sample Assessment Iltems
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https://az.pbslearningmedia.org/resource/mgbh.math.sp.harbor/variation-about-the-mean-the-boston-harbor-project/#.Wv8_D4WR_ux
https://www.illustrativemathematics.org/content-standards/6/SP/B/5/tasks/2043
https://www.illustrativemathematics.org/content-standards/6/SP/B/5/tasks/2048
https://docs.google.com/a/rpdp.net/document/d/1LVAynkCNxK63Ipmrm1T_9EbcyduVuY_aGB6z58UuiTA/edit?usp=sharing
https://docs.google.com/document/d/1GJvHTHpHnCRPFQfYRVyYicdXA8I0jMRjNlrHuHDV31Q/edit?usp=sharing
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