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Unit Titles

by Grade Level

Grade 6

e Variables and Patterns: Introducing Algebraic Reasoning

e Number Connections: Expressing Factors and Multiples Algebraically

e Comparing Quantities: Ratios, Rates, and Equivalence

e Bits of Rational: Extending Fraction Operations and Solving Equations

e Covering and Surrounding: Two- and Three-Dimensional Measurement
e Points of Rational: A Focus on Decimals and Algebraic Reasoning

e Data About Us: Statistics and Data Analysis

Grade 7

e Shapes and Designs: Generalizing and Using Properties of Geometric Shapes
e Completely Rational: A Focus on Integers

¢ Stretching and Shrinking: Proportional Reasoning in the Context of Similarity
e Comparing and Scaling: Proportional Reasoning in the Context of Number

e Moving Straight Ahead: Linear Relationships, Expressions, and Equations

e How Likely Is It? Proportional Reasoning in the Context of Probability

e Filling and Wrapping: Two- and Three-Dimensional Measurement

¢ Samples and Populations: Making Comparisons and Predictions

Grade 8 & Algebra*

e Thinking with Mathematical Models: Linear Functions and Bivariate Data

e Looking for Pythagoras: The Pythagorean Theorem and Real Numbers

e Growing, Growing, Growing: Linear Versus Exponential Patterns of Change

e Mars, Gravity, and Painted Cubes: Linear Versus Quadratic Patterns of Change
* Flip, Spin, Slide, and Stretch: Exploring Transformations

e Say It with Symbols: Reasoning with Equivalent Expressions and Equations

¢ It's in the System: Systems of Linear Equations and Inequalities

e Function Junction: A Deeper Look at Algebra and Functions

*The Grade 8 units in Connected Mathematics® 4 integrate Grade 8 and High School Course | standards. This provides an
equitable opportunity for each student to pursue Grade 8 and/or High School Course | by using the same set of materials.



Connected Mathematics® 4 is developed by a team of educators and
teachers at Michigan State University. For more than thirty years, the team
at Michigan State University has been designing, field-testing, and
evaluating four revisions of the Connected Mathematics Project’s (CMP)
curriculum, Connected Mathematics®. Each edition reflects the
information gathered from research and interactions with students,
teachers, administrators, teacher educators, and researchers across the
United States and several international countries on what it means to
understand an important mathematical idea. This knowledge is then used
to create an environment where students and teachers come together to
define and solve problems with reasoning, insight, inventiveness, joy, and
technical proficiency.

Contents

e Engage Students in Deep Connected Mathematics
e Teacher Resources and Professional Support

e Equity and Differentiation

e Assessment Variety to Meet Multiple Needs

e Materials in Organized Classroom Kits

e Pacing Chart Overviews for Each Grade and Algebra
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Connected
Mathematics

Engage Students

in Deep Connected Mathematics

The first unit in Grade 6 introduces expressions and equations, setting the
foundation for their use in various contexts in grades 6-8, including
representing strategies and patterns in algebraic language. This early
introduction allows students to apply algebraic language across math
strands and solve equations throughout the school year.

Contextualized, Problem-Based Curriculum

Embedded card
sorts, models,
matching, games,
and experiments are
found throughout.

Planning Ahead: Connecting
PROSL Equations with Tables and
Graphs
is uni L d about representations that help us to
tjn‘c:lelsrsl:z:‘d‘r:; rue‘;:t::’srl‘ﬂelp between two variables. Each represents

can be used to answer questions and solve
problems related to the two variables.

ation

Rapresentations of the Relatianship Betweer!
Voriobles in a Problem Context

in the first two investigations of this unit,
we used tables and graphs to study
relationships between variables. In the

last two problems, we have learned about
writing equations.

Note: The work we have done with lwrili'ng
expressions and solving eguations in this
unit is just a short introduction. As we move

Relationship

/ m
/

Note 1  Graph1

P Groph 2
through the rest of the units in smde 6awe On Mol oM - o Pl
will continue to look at expressions "—f*l"‘ - Park discounts the W
equations with one o_percnon, We wil als . cost of admission by 40
observe how expressions and e}}UGtIOﬂS s $10. How much would 30
represent important mathematical patterns. admission cost after 0

the discount? 20 20
10
INITIAL CHALLENGE Note 2 10

Theo and Liz are planning Join the fun at ::ev:;miss;on cost 051015 20 25 30 35 40 0 510152025303 .,u'f-o,;s
an extra attraction for their HOMES Purk - hdonca
Chicago Great Lakes Tour. uce.d ey -
an Indoor and Outdoor . b -

Toplan Theo looke ot £ P B of admission after y-axis Graph 3 s

prices of activities. He finds B ; AdventUTﬂL ofcmesonci ] |

the admission price for st

an adventure park called :

HOMES. -

Note 3

Theo records some

i i rds
information. He makes cai d graphs for a report. But he drops the

On Saturdays, HOMES
jons, tables, ans
with notes, equations, t I the notes, equations, tables, and graphs

Park charges an extra
$10 to the admission

ards. He needs your help to matcl e : ;
i:nm groups that represent the same relationship between the variables.

2 Variobles and Patterns

CMP4 Sample © 2025 by Michi

University, Published by Lab-Aids, ino. Al ights resérved

Grade 6 Student Edition

Problems are contextualized,
providing students with
o?por’runi’ries to make sense
of the world and empower
them to use mathematics to
solve problems.

Stay up -to-date with the latest
information for early adopters.

cost. How much
would admission cost
on Saturdays with the
extra cost?

Note 4

To rent a wagon

to carry supplies,
HOMES Park will
charge an additional
$20 1o the admission
price. How much is
the final admission
cost?

0 51015202530 35 40

Note 5

HOMES Park suggests
that large groups

buy water when they
purchase admission.
Itis $2 for a bottle of
water. How much will
it cost to buy water

for each person?

05101520 25 30 35 40

In,
vestigation 3 Returning Home: Relating Viariables, Expressions, with Equations 3

CMP4 Sample © 2026 by Mishigan Stata Univarsiy. Published by LatsAids, inc. Ay rights reserved,

Grade 6 Student Edition
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Engage Students Connected

in Deep, Connected Mathematics Mathematics

lem format promotes student engagement and Ieorn[ng as
l?uedSeTnEtI;Acporlcl)c?borate to degign solutions, make conjectures, offer critiques, and
communicate their mathematical understondings. The STEM problem format
provides teachers with flexibility to carry out equitable practices that help
address the individual needs of all students.

The Initial Challenge
poses the mathematical
challenge. It provides
open access for

STEM Problem Format students.

Situation B, Connectin,

g Rates and Slopes
Juan and Stefley were studyir
— latonshiy e ¥ing a table of valyes hqy represents the

Down the Staircase Again:
SESE Exploring Slope

e variables x i
Are they cormect? Explain your reuson: Y e ther Sosemetions
Relationships Between x ang ¥y
X =1 0 1 2 3
e s [ s {75 n
E
—_— Juan's Comment

s for nine linear functions. I noticed that as xin

| Stefla’s Compn,
The following are representation: ]

crea:
ses by 1, The relationshi

r - So this is 6 lineqr
function. Byt 4 don't think it js Possible
to use the toble to find the ratio of rise

Linear Function 3
jon 2
Linegr Functi .

s a proportionaf
refationship, and the 4/

; 3 ope of

is the unit rate, or s Pt

Linear Function 1

to run, which s the sfope, PR
i it » : NOWWHATDOYOU KNow?
: » What information de
7 t 'C You need to wri i i
How s the canstant rate of change f(:;a :rr" o ety ey function?
i Wo points of M function the same s thg
= e - of the graph of the functions
Linear Fu e
T2 216[10 v | I
al e | f 12518
x|-2 1101 ] IEL
-41-2| 0
= ERERE i
il

Function 9
Linear Function 7 Linear Function & L"‘:“' Jackie's Claim
inea —1-3x ) .
. The line passes through ¥ Tofind the slope of g line, it makes a difference which two points you
I:j p‘:f;“‘; G hand @ Y. (©,and (3% use tofind the slope. The slope is different i I pick two different points.

Jackie's Linear Function
o

For each function do the following:
+ Find the slope and y-intercept. )
. Write the equation in the form y = mx + b-

WHATIF...?

ent Claims from Mr, Cai's Class —
i tations in
atterns in the represen t
st bout finear functions. Study each claim.

Situation A. Stud

Mr. Coi asks students t 4
Challenge. They make some claims ol

Are they correct? Explain.

— Malcolm's Cloim Kara's Claim Lisa's Claim I"VESen 2. Lingor Modes and quorion
ptoa iy [found the constant  The line with equation y=2x  The slope s the same S . Pttogt L2 A, o A s t?
CMP# Sarmple ©2025 by Michigan Stai Uriversiy. Published by | rate Dthnl’\gE Ppasses through the points. as the constant rate of
by looking at the (0,0) and (1, 2). The line with change m between the
changenyolugs  equation - ~Sx posses variables x and .
in a table. For through the points (0, 0) and
d + Edihon example, in this 1, -3). Gus's Claim Grade & SfUdenf Edlrion
Grade 8 Studen’ table, the constant - general, lines with equati i
o , quations  For each unit change in
of the form y = mx always pass  the independent veriabie
Molcom’s Linear  thiough the points 0, 0)and  thers s & constame
unction {1, m). And m s the constantof  change in the dependent T h N W h 1- D Y
P proportionality. chini " e Now a el

The tht If...? Si‘l'l.ldﬁons Z _Z Bothﬂhonzcm:\v:::a.::mim . Know? Connecfs fhe
unpack the mathematical LLE] o xdo it ine o embedded .
understandings. Students . v understandings wit
consider different situations E”or e e
with different quantities, nowledge.
contexts, or strategies.

2 Thinking with Mathematical Models

CMPs Samle © 7025 oy Miigan Sta Universty.Publaned by LA, A ghsrosovs

Grade 8 Student Edition

®
Stay up -to-date with the latest l n B @ A | D S
information for early adopters. =




Connected
Mathematics

Engage Students

in Deep, Connected Mathematics

The Mathematical Reflection (MR) for each unit consists of one overarching
question that guides the development of the big mathematical idea(s) in
the unit. By receiving feedback from teachers and using other students’ work
to provoke new ideas, students can learn to reflect on their own progress in
making sense of mathematics.

The MR provides an
opportunity for students
to consolidate their
learning of the big ideas
at a key stage of their
development.

Mathematical Reflection

Mathematical
Reflection
At a Glance
i in; ::::m
Zf?é‘;‘i’f‘"f"“"”“’“’:Q‘iﬁ.ﬁ’ﬁ?ﬁ!""‘“e‘f-'”f,;ivm Sien
two variables? %m Mathemat'
The Mathematical Reflection provides an opportunity to discuss the goals of Reﬂection ical

together their recsoning from the Now

investigation. Students can pull i recsor ‘
Vot oo arize their learning over the time.

What Do You Know? questions to summ
Students can record their responses t© the Muthematic{ll Reﬂectuf)r:;n
create o record of their current understandings of the big ideas chre

onit. The Mathematical Reflection can provide a selfﬂsse;smenr. -
students. Each student can hove checkpoints of their understanding of t
mathematics after each investigation. )

e reflection to consofidate their mathematical thinking,
what they know and can do.

g of student thinking during a
s individual

In this unit, we are sty
two variables. We wii
represent these rejqt,
investigation,

udying variables

and the
fl use words, tables, ok
ionships ang
ask yourself:

onship between
g graphs, and equations to
solve problems. At the end of this

Students can use th

. What
toke notes, and provide evidence of are the advantages and disag

es of
A teacher con gain an understandin ity o deoden h:twe . d‘ffsrem
discussion of the reflection question. Then one can asse: r s e
understanding based on each student’s written work. )
or Maves listed here, refer to the General Pedagogicel

For more on the Teach 2 Ge
o de to Connected Mathematics® 4,

Strategies section in A Gui

Teacher
Facilitating Discourse Moves
7 [ Time

® Having students refer to their notes from the Now What Do You Know? | Time

in each problem in the investigation can help them to synthesize

all their ideas around the advantages and d\sqcﬁ\mmugesa{ using Ancher stodent Responses

i i hip between two esp . | |

e - At the beginning of the year, students will need more collaboration to outline

and summarize the important ideas. They may need examples of writing,
diagrams, andfor justifications from other students to help build their vision
of what is expected when answering @ Mathematical Reflection. Early in the

di

variables.

As a class, discuss the Mathematical
L the next page to hove students synt

| Reflection. Use on idea like }hn;e on vortrayal
hesize and record their thinking.

Suggested Questions Language ear, you may want to start writing Mathematical Reflections as a whole
© | ter s investigation,what do we know about the aueTicact yroupy The de e year pro s, move to smalligrovps, paifs, and final
and disadvantages of using different representations to show the grot A preg g groups, pairs, ¥
relationship between two variables? s individuals.
. what did we learn in each problem of this investigation Each investigation contributes to students’ conceptual understandings of the
. How might we describe the “big mathematical ideals ofthe ideas in the unit. Students’ explanations at the beginning of o unit might be
investigation? just forming. As you progress through the unit, students can use the contexts,
representation, and connections to express @ more salid understanding. By
& Investigation1 Mothematical Reflection the end of the unit, students can create a complete picture of understanding.
" abA, tnc. A righs rasonved i
P Sarpie © 2025 by Micigan State Univrst. Published by Example Strategies for Student Participation
Here are a few creative strategies teachers use to encourage students’
ownership of their learning.
. Anchor Charts Note Organization
Grade 6 Teacher Edition + After a discussion, chart the emerging + Some teachers use the Mathematical Reflections

For many students,
self-assessment is a
new experience, and
they may initially need
more guidance as
rovided in the
eacher Edition.

Stay up -to-date with the latest
information for early adopters.

understanding, and post it in the classroorn. This

con be done on poster paper of electronically.
+ Werk with students throughout the unit to

reference, add to, or refine their understandings.
Note: For teachers who move classrooms or have
multiple classes of the same grade level, create the
chartin all classes, but keep just one to represent oll
of your closses. Post this one in the room, or bring it
aut when needed.

Grade 6 Student Edition

‘Word Bank
+ Asa closs, create @ word bank of terms from the
Investigation.
+ Have groups of students write three or four
statements. using the words from the bank
+ After formatively assessing their statements, you
may chaose to have o closs discussion to refine the

as an erganizer for note-toking during the

investigation.

As part of the Summarize section of the problems,

students record key ideas to the Now What Do You

Know? reflection questions on @ separate paper.

+ Atthe close of the investigation, students
synthesize their notes into responses that
summarize their emerging understandings of the
ideas in the unit

Chalk Tal
With a chalk talk, your writing does “the talking”
instecd of talking alovd,
+ Students post the question(s) an sheets of chart
paper or on sections of your board.
. d responses
in "ehalk talk” format

e + Students move to others' work and odd their
thinking in the form of new ideas and connections.
Final Reflection Presentation PartnerWrite
the icol Reflection |« Studs te @ written response to the reflection
after the last investigation as @ summary of students' | question with a partner.

learning,

+ Students consolidate their learning from the unit.

+ Teachers choose from various ways to present their
ideas. Presentation choices might include creating
G poster, wiitten paper, presentation, of SoRg/1ap.

Students discuss the reflection question with o
partner.

« Students create and write a response with &
partner.

Investigation 1 Mathematical Reflection 7

CMP1 Sample & 2025 by Michigan Stats Uiniversty. Published by Lab-Aigs. Inc. Allrights reserved.

LAB

Grade 6 Teacher Edition
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Teacher Resources Connected

and Professional Support Mathematics

The Arc of Leorning@(AoL) makes the curriculum'’s intentions explicit about how
students progress from informal to more formal mathematical
understandings in a unit and across units.

P The number of problems
Arc of Learning in CMP4 is about 20% less
than the previous edition,
creating tighter units of
<4/ UNIT ARCOF LEARNING™ (AoL) > | instruction so teachers

can move through the
i i o s s oS ) | content in a school year.

i il king Going

ing the | Mucking Gaing Loal

Se‘s“ce?\e About Deeper Acrass Beyond
investigation 1. Exploring Data Patterns in Building Bridges

Problem 1.1 Bridge Thickness and
Stength: Linear or Nenlinear?
Problem 1.2 Bridge Length and
Strength: Linear of Nonlinear?
Problem 1.3 Custom Constructien Parts:
More Patterns

w Linear Functions

m Bivariate Data

Mmathematical Reflection

Investigation 2. Linear Modsls and Equations
[ problem 21 Treetop Fun: Equations fer

Linear Functions

Peoblem 2.2 Boat Rentols: Finding

Solutions Using Tobles, Graphs, and

Symbols

Broblem 2.3 Up and Down the

Saircase Again: Exploring Slope

Problem 2.4 Exploring Potterns with

Lines

Linear relationshij

Ps were used in Movi . '
for studying linea ing Straight Ahead to provide contextual settings

Mathematical Reflection
Investigation 3. Inverse Va riation: Linear or Nenlinear?

Problem 31 Rectangles with Fixed Area

Problem 3.2 Distance, Speed, and Time

Problem 3.3 Planning @ Fundraising
Event: Finding Individual Costs

Mathematicol Reflection

fon 4. Variability in
Pproblem 41 Lines of Best Fit

Problem 4.2 Wood or Steel?
Relationships in Categorical Data
Problem 4.3 School Team-Building
Activity: Setting Up  Two-Way Table
peoblem 4.4 Linear, Bivariote, ond
Categorical Data

Mathematicol Refiection

The Aol characterizes
_ deeply grounded,

VPR UNPEIING g i Pty o . A s connected learning,
contrasting the common
approach of passive,

Grade 8 Teacher Edition isolated skill acquisition.

As students explore a series of

connected problems, they

develop an understanding of

the embedded ideas and, with

the aid of the teacher, abstract S e it Planning up-2

powerful mathematical ideas, T —

problem-solving strategies,
and ways of thinking.

Grade 8 Teacher Edition

"3 Stay up -to-date with the latest @ ’
% information for early adopters. =




Teacher Resources

and Professional Support

Connected

Mathematics

The Teacher Edition materials are organized around an instructional model
that supports a problem-solving STEM classroom. The three instructional
phases of a lesson are Launch—Explore—Summarize.

Extended Launch—Explore—Summarize Model

-( EXTENDED LAUNCH—EXPLORE—SUMMARIZE )-

ProblemOverview ——— ———————————
he term slope and gives students
developing linear equntion_s from

hs ond tables of values. (Time)

This problem introducgs t
oppertunities to practice
@ information given by grap!
Launch (Getting Started) ——————————————

Connecting to Prior Knowledge
students should come to this unit with significant l:wo:led_;gz ;::;te .
d i ired in the grade & uni!
finear functions and equations acquired in c s
L it Moving Straight Ahead.
d Pattems and in the grade 7 uni r 2
:Ir:ely that they have explored the concept of slepe in their study of
the latter unit.
Suggested Questions

To stimulate a discussion of the properties of linear functions and

equations: )
. What do you know obout the table and the graph of a func;ncr:d
with the equation y = 3x +2? (Answers will vary. Students shou

i d y-intercept.)
be able to discuss rate of change an
+ In pasticular, what de the numbers 3 and 2 tell you about t:v; table
and graph values? (3 is the rate of change/slope, and 2 is the
"starting puinL"fy-in(ercept_)

Presenting the Challenge
i i h
Point out that itis usually easy to figure out the y-mterce:p; ohf:':t S:!p
ond thus the number bin an equation with furmlylf - ‘T:m n;e et
i fwhot m tells
far students have only rough ideas o . i
i its directi down and its steepness).
something about its direction up or D
(goal of th% problem is to jearn how to vse @ mathemaotical measure
@ of steepness called siope. {Language)
e students in thinking about the staircase metaphor for slope
by asking about places where they have wag(f.d up tohl' d:t\:il:c\;esr:
i jlow staircases. Discuss the .
steep staircases or very shal d e
i i lain how the steepness O!
diagrams in the text, and expl : f st
i i ed by the ratio of rise (ve!

@and o graph) is customarily measur .
(change? to run (horizontal change). Ask students to studvfthet ;::c'i;ven
and see if they can figure out the slope (uncvi y-intercept) for the g
groph and use the slope to write the equation.

Engag

4 Investigotion 2 Linear Models and Equotions

reserved.
P4 Sample © 2025 by Michigan Stata Univacsity. Putished by Lab-Adds, Inc. Allrights

Grade 8 Teacher Edition

Suggested questions and
pe agogicq strategies are
provided for teachers as
they observe and interact
with individual and small

groups working on the \2

problem.

Stay up -to-date with the latest
information for early adopters.

Sur)por’r for the teacher
helps

them position the

new problem within prior
understanding and
problems and present
the challenge to students.

lg:ve students work in partners on the problem. For the Initial

o ukllenge. You may want to assign partners 2 or 3 of the 8 functions
al e.sure t.hut each group has positive and negative slope fun(tionv

Learning Aid 2.3: Slope and y-Intercept can be used so that >

® students can draw on the graphs or tables as needed, (Problemn-
: S ne: . (Probley

Explore (Digging In) -—
-
Providing for Individual Needs

Suggested Questions

* How do you identify the siope and the y-intercept of a line from
its graph? (The y-intercept is where the line crosses the y-axis
One way that slope can be determined is to choose two pol}ns
and fl‘nd the rise and run between them, As an example, for Linea:
Function 1 Choosing (0, 0) and (2, 3), the rise would be I3 and th '
run would be 2. The slope for this example would be % oﬁ 5.) ¢

* How doyou i_dentify the slope and the y-intercept of a line from
atable? (To find the slope, you find the difference in the y-values
between two consecutive values [rise] and then the difference
between the corresponding x-vaiues {run]. When x = 0, the
associated y-value is the ¥-intercept. As an example, f‘orLinear

Function 4:
L 2110 1 [ 2
¥ =i 1 3 5 7

The difference between <1 and 1 is 2 [rise]
—2_ and =1is 1[run]. The slope for this ex
y-intercept would be (0, 3).)

* What lnforr:nation do you need to identify the slope of a line and/
or other points on a line? (You need the coordinates of two paint:
an the line so that you con find the rise and the run.) pames

* For L“neur Function 7, how do you find

to write an equation? (Answers will vary. Students might make

a table and figure out the constant rate is % and then fill out the
tutlﬂc to figure out the y-intercept. Or they might connect the tw
paints on a graph and try te read the intercept. Or they might °
figure the slope from the two given points, write y=05x *-1
substitute a data pair to find b.) ‘ e

* How do you use slope and y-
a line? (To write the equation
slope for m and the value of
equationy = mx + b.)

The difference between
omple would be 2, and the

the information you need

intercept to find the equation of
of a line, substitute the valye of
the y-intercept for b in the standard

Extended LoUn:h—Explore*Summmize 5

CMP4 Sample © 2025 by Michigan State Univarsiy. Pubihed By Lab-Aids, Inc. All dghts raserved,

Grade 8 Teacher Edition

LABYAIDS



Teacher Resources

and Professional Support

Connected

Mathematics

The At a Glance section provides an overview of the problem that includes a
description of the problem context, the Arc of Learning®phase(s), and the Now
What Do You Know? This section highlights key pieces found within the
Extended Launch-Explore-Summarize teacher support.

At a Glance

TYMEYE Relating Angle Measures to Number
3.2 of Sides of Polygons Experiment

At a Glance "
iis problem is to add another piece of i o oresin

This‘:z‘:‘t:’:g“;::mam: <hapes by developing  formula that predicts the :::«“zlg .mnungm
e for o polygon of n sides. Students begin in the tnitial Challenge by esiing thean
:;g;sshupz::nd rearranging them around  point. n\;z p.:::»::' soes Lo i

i e for moking that generalization and usi these
dm,;;:z::ﬂ: ?Nﬁﬁn i S Situation A What If.. 2 Situations B and C apply their ide
gener caall

in new situotions.

information that will heip students in

prie R KNO:I? gle sum S of a polygon with 2 sides ond the
i lationship between the ant ° i
:mlmqg :m:: 3?;;1 et v you find the measure af an engle in a regulor polygon i
nalysis m 2 :
Synthesis n sides? |
Analysis Key Terms | Materials waivg
angle sum For each student ug
« Learning Aid 3.2A: Initial Challenge Shapes st
. Learning Aid 3.2B: Angle Sum Patterns in Regular s
e ' A 4-10
+ Learning Ald 3.2C: Trevor's, Casey's, and Maria's € 2620
Strategies £ 3960

. Learning Aid 3.20: Zane's Conjectures
+ scissors (optionol)

For the class

+ Teaching Ald 3.2A: Angle Sum of Aay Polygen

. Teaching Aid 3.2B: Different-Sized Regulor Polygons

ié cted
have o Grade 7 Classroom Materiols Kit, please refer to A Guide to Conne

v il repare
'A‘A:tt:eyr:r;ut;s* " or » detoiled lst of moterials included o tems you will need to prepa
bbby refer to the General Pedagogical Strategies

For more on the Teacher Moves listed here.
bk A Guide to Connected Mathematics® 4.

s | Teacher Moves
|Facilitating Piscourse f
CONNECTING TO PRIOR KNOWLEDGE
Review the dafiition of  regulor polygon. S
i r into groups for
+ Whtis a requior polygon? i greups

mber of sides increases? | L ol

each strategy. For
PRESENTING THE CHALLENGE i coch suteg
Demonstrate Devan's method of "drow and teat

« What happens to the measuraés of the angles as the nu

2 Investigation3 Designing Polygons: The Angle Connection

is reserved.
P4 Sample ©2025 by Michigan State University. Published by Lab-Adgs, Inc. Al tight

Grade 7 Teacher Edition

Includes suggested questions
for each phase of the lesson,
suggested teacher moves,
and suggestions for )
connections to the Attendin
to Individual Learning Needs
Framework.

Stay up -to-date with the latest
information for early adopters.

Provides planning information
that includes materials
needed to implement the
problem, recommended ACE,
and suggestions for student

grouping.

Facilitating Discourse (continued) |Teacher Moves

'med Questions | {eontinued)
" Does Devons strotegy mke sense? f:::;f:;:g'dﬂ
- Whatif e 4 ong
g if we used Devon's “draw and tear* method for other palygons? groups in the closs,
g and then they can

share their findings

in the summary.

(Problem-Solving | @
PROVIDING FOR INDIVIDUAL NEEDS e ent
This problem takes ay
: ; poroach to the question ab
inpolrgon o e sudents more riormaxin s they become o s

N9 geometric shapes. Students ore guided to mal
ke mea: i
;egul?’; Polygons and to look for patterns in those measurements, et ol the ﬁ?f: Cy'*mmw ®
or students who may need an adaptati is e
" ptatian for tearing the angles off, you caul i
::Il(nz:?gtlg :‘!;\l::v?hlhe cn‘gles‘ They will need to number the angies an b:ll’l ;l;:s‘ﬂ;:l‘:il FomBoss Thinking
X . the angies can be folded |
mongle. Thn. 1BD°gung co ed in to show that the sum of the angles of
With Trevor's methed, check that study
3 ents see how the o
triangles actually add up to the angles of the polygon. "
mllhdcuw)’sqmmhud, check that students see how the subdivision int
includes 360 that are not part of the pelygon angles (around
PLANNING FOR THE SUMMARY
i

in describing th

igles of subdividing

o triangles actwally
the center point).

Selecting and
Sequencing

ik relota ha anci
I esiing et gle $um 1o the number of sides n,
ys that students may describe thi
SOLUTIONS AND STRATEGIES e
Displ :
Depley :uf:;r::r:: 0 sas.::. ;:;‘:r: as:::‘ Parterns n n?ulurnelyynm With input from | Environment
clas, . Accept, record, and then discuss all answers.

Ouring the summary,  person from each group can present the rgument for v

ning in the strategy they explored from What I 2 Situatior . B
MAKING THE MATHEMATICS EXPLICIT
Suggested uestions
* What patterns do
| the angle sum?
& o for any polygon, how could  find the angle sum?
§ " How are reguiar polygons different from imegular polygons?
2

* S0 if we know the sum of the an,
gle measures for i
measure of ane angle in a regular polygon? S e S e
* How would knowing about the “inside
geometric shape?

Problem-Solving [ ]

You natice in the relationship between the number of sides and

" angle sums help you in canstructing o

How would you describe Trevor's strategy? Casey's? Maria's?
* Does the relationship about the
Zane’s shapes in Situation B?
What information are Neveah a;
angle in triangle ABC?
As you finish the mathemati
Do You Know? question(s),

angles inside o polygon remain the same for

nd Amy using to find the measure of the missing

cal discussions, have students reflect on the Now What
Probl i
oblem 3.2 Relating Angle Measures to Number of Sides of Polygons Experiment 3
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Teacher Resources Connected

and Professional Support

Mathematics

The Mathematics Overview supports teachers’ understanding of the
mathematical development in a unit and the rich connections among

mathematical strands in prior and future units.

Mathematics Overview

Strategic Curriculum
Connections describe how
mathematical concepts
and ideas developed in a
'::::apr.,.,emeo..scw.nweemnu.sm:e unit connect to prior
and/or future learning.

Polygons: Interior and Exterior Angle Sum, Tiling

Polygons, Interior and Exterior Angle Sum

} . =
Angle Sum of a Triangle o with @ shope (or shapes}, leaving no gap:
about the angle sumof heintarior | WA T otes paralelograms, regulor

When we think g v
angles of a triengle, we naturally think of comers PO% | 00p oo o iongles tie a plane. Only cerain
= regular polygens tile @ plane: an equlloteral triangle,
2 2 square, and o regulor hexagon.
1 3 3‘\2/1 1

s i by
Students find the sum of angles of o triangle
cutting off the angles of a triangle and red rrun‘glr}gh .
them around a paint. They form n_slmlgh{ angl ; ‘;
is nat o proof, but it is convincing if enough student
ure and compare results. This experiment is
olygons. The result is that the:
nis180(n ~2) |3+12

The key is he sum of the angles around each ertex.

In the case of the regular hexagon, each angle is 120%

<03 hexagons will fit exactly around a vertex: _
360, Likewise, 4 squares f:t qmun‘d a vertex:

- 90 = 360, And for on equilateral triangle,

6 iangles fit oround @ vertex: 6 + 60 = 360

ct, any triangle will tile a plane. Wy is this?

measure and con
repeated for other pf
sur of the imerior angles of 6 polygor
where n is the number of sides of the polygen.
f a triangle

is possible to prove that the angle sum of 5
s? 1| aopﬂ by wsing the results obout a transversal cUting  in fa

two parallel fines, as below)

Polygons, Interior and Exterior Angle Sum

(continued) Tiling (continved)

Angle Sum of Any Polygon
Students also find the angle s
using the angle sum of a triong
the poiygon into
to subdivide any polygon inte tdan
common are shown here:

Kketch of @ tiling, because of;h;:‘ung e
4 b+ ¢ =180, and around the
‘s.':::;f:;et :\2:42‘;;:* 2+ 2= 36_0. '.\_’DU can also see
\why paralielograms tile @ plane in this figure)
Strategic Curriculum Connections:
Tiling is an epportunity to opply the knowledge n‘bou!
the sizes of angles in specific polygons, but it is also
rich in connections to other units. N
only some regular palygons tile a plar
r’sh;:‘:icus{y illustrated, the sum of the angles "
around each vertex must be 360°. Since oll the unlg
measures are equal for @ regulor polygon, for a tiing,
each measure must be o factor of 360:1,2,3,4, 5,
6,8...45,60,72,90,120, 180, 360. Could there :a
o regulor polygon with n sides ond n angles a::
measuring 457 Students may argue that as U
number of sides in a regular polygon gets larger.

s seen on this s

jm of polygons by
le and subdividing
triangles. There are. several ways

gles. The most

Unit Plonning  UP-5

1 State Univearsiy. Published by Lab-Algs, Inc. Al dghts raserved.

CMP4 Sample © 2025 by Michigar

Grade 7 Teacher Edition

New concepts and skills
connect to and build on
prior understandings. As a
result, students deepen
their understandings or
prior learnings at the same
time they are developing
the new understandings.

Stay up -to-date with the latest
information for early adopters.

One strategy is to choose one vertex of th

and draw all the diagonals from this pmmez:g;,'fn’:
on the left). This divides the polygon into triangles;
there will always be 2 fewer triangles thon sides
of the polygon. The ongles of the triangles are ali
located in the corners of the polygon. So the sum of
allthe angles of triangles gives the angle sum of the
polygon. This strategy confirms the results found by
earing off the angles of a polygon and rearranging
them around a point. If there are n sides, there will
be n - 2 triangles, and the angle sum is 180(n 2.

Anather strategy is to choose a point in the interior and

draw lines to each vertex. There are the same number

of triangles as sides, so if there are nsides then the sum any trian:

of the angles of n triangfes would be 780,
However, some of the angles of the triangles form
3:0 ul?undthls <centrol point. So to find the sum of
@ angles of the polygon, we must i P
pr e st subtract this 360°
The angle sum of the L
polygen is
180n - 360, vae
Strategic Curriculum Connection:
Notice that 180n - 350 and 180(n i
= 2) are equivalent
expressions. There are multiple opportunities to use
algebraic reasoning obout the angle relationships or
the angle sum of o polygon.
For example:
Feran actagon the ongle sum is
A =180(8) - 360, or 1,080,

and if the octagon is regular then each angle is
£=100 g35

Or given that three
A=(n- 2180

={4 - 2m80

=360.
$020 +100 + 85 + x = 360,
205 +x = 360,
x =155,

UP-6  Unit Planning

|50 does the angle size. So if  ra i
3 gular polygon with
3 sides has angles of 60°, then we would :lgeed k:
hl?ve fewer than 3 sides to make a regular pofygon
With angles of 45°ond you can't make a polygon
with fewer than 3 sides. (This can also be solved
algebraically, though students are not able to do
Ems Yet. Aregular polygon with n sides has angle
sum 180(n - 2). It alsq has n angles. If each angle
;s;;  then the angle sum is also 450, Solving
(n = 2} = 45n gives n = 2}, not o

o 1 whele number
Stretching ond Shrinking Connection: In Shapes and
Designs, students find that they can tile @ plane with
vt d%l‘e. In Stretching and Shrinking, students
also fine at @ triangle rep-tile creat i
or similar triangles. " SSRGS

In the graphic shown here, the lorgest trion

scale copy of the smallest uiur\glz witha :cga‘?elsf:(tcr
af 4. You can also see how any triangle tiles a plone in
this figure. Til ing and rep-tiling are reloted ideas.
Curriculum Decisions

Fr_um qll the interesting problems thot students
might investigate and solve, choices must be made.
Choosing problems that hawe connections to severgl
matical ideas, and g them judici
resilts in students learning about connectsd idegs
and remenbering them in lorger cognitive chunks, The
tiling problem may seem like an interesting digrassion
bat itis in fact linked to several other ideas and unite.
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Equity Connected

and Differentiation Mathematics

Connected Mathematics® 4 holds high expectations for each and every student. The

STEM problem format provides teachers with flexibility to carry out equitable practices
that help address the individual needs of all students.

STEM Problem Format

Challenging problems
provide students with

multiple entry points
ting Angle Measures to , o o
Eﬂ:l:anegr of gides of Polygons and differentiation

Experiment throughout the lesson.

Mr. Pulaski's class thought that knowing the angle measure obfu "
paiygons would be useful information to answer guestions ai
shape. 1
» s there awayto predict the angle measure of regular poly‘gor;'s‘.
s How can we find the sum of the angles of @ polygon? Why is this
important? '
+ How does the size of an angle affect the shape of the polygon?

PROBLEM

3.2

Devon thought there might be a pattern relating the angle sum to the
number of sides that would work for any polygon.

INITIAL CHALLENGE
Devon used the shapes from Problem 3.1. He suggested starting witha m

triangle. WHAT {F...?

pevorts Setest Situation A. Trevor's, Casey's, and Maria‘s Strategies
The Sum of the Angles of a Triangle

Below are students’ strategi -
es for fi
gl g nding the sum of the angles of polygon.
1 began by drawing irregular triangles. | tore the cqrner§ e Are they correct? Expleiin why,
andgthen rearranged them. The angles form a straight line or a straig!

angle. The sum of the angles of a triangle is 180°. Trevor's Strategy
The Sum of the Angles of a Polygon
2

| used Devon's results for o triangle.

1 divided polygons into smaller triangles by drawing diagonals from one vertex

: a 3\1/1

Make a Prediction I

. Does Devon's strategy moke sense? Will it work on other triangles?
Other polygons? | C?sev's Strategy Maria's Strategy
: :fﬁiﬁ':?;g;ss“xﬁ: i::;:i 9;;’ ‘I};&:;nd a c:ifferent way to find the sum
haass ::::g:nphemzﬁ oy Vichigan Stats iivarsiy, Published by Lab-Aids, nc. Al s caserved drawing line segments from a point P O ]

parallel lines L, and L, They are
intersected by two line segments, AR

within the polygon.

Grade 7 Student Edition

| used Devon's thinking and angle

relationships to find tt e sum of the
Teachers can choose Rl

angles of other polygons,

which student groups work Stuation : Zane Checks His Conjecture
on dlfferen.l. th.l. I ."? “EW""C‘ETWGbouthtsgrcup‘scon;ectureaboutthesumcfme

angles of a polygon in the Initial Challenge. What is the sum of the

situations based on their e hese shapes? Do the medsures match what you found abou

the sum of angles in the Initial

Challenge?
current understandings. imestgatan Desining evgors: Th Ange Comacton 3
CMP4 &nphﬁ?ﬁiswnlwlgsn State University. Published by Lab-Alds, inc. All rights reserved.
Grade 7 Student Edition

Stay up -to-date with the latest @ ;
information for early adopters. —



Equity

Connected
Mathematics

and Differentiation

The Attending to Individual Learning Needs (AILN) framework characterizes five
essential classroom elements for creating an environment in which teachers

can support students’ development of mathematical identities.

Attending to Individual Learning Needs

Planning for the Summary i
i i i to clarify and deepen
t evidence will you use in the summary . .
m':i:ﬁtundmg of the Now What Do You Know? question? What will
you do if you do not have evidence?

» NOW WHAT DO YOU KNOW?

How do you know if a table, & graph, and on eguation ;epr:sir;rl;g:
same situation? How can you use a_mblg. u,groph, and an eq:

to answer specific questions for a situation? ) e
(Look for students that used different representctvoris tg a\:zm::(;k?
same question 5o that in the summary you can help studen
connections between the representati ions.)

Summarize {Orchestrating the Discussion) —— ————

Solutions and Strategies N
Have groups display their matching groups fr::| m met::‘dltel:‘: Scll;ﬂll(e:?e.
i { ave §
a gallery walk to start this conve!sqtm'n: u
tj:: otl?er gZU ps' work and look for similarities and differences.

Suggested Questions 7
+ Do you have any nwhat if” questions? (Answers will vary.)
« Doyouhave o question about ancther group's work? (Answers
will vary.)
Making the Mathematics Explicit
Suggested Questions ‘ ) )
. ;Ihich representation did you start with ‘when looking for I'"‘)J'.Chl ng
cards? Why? (Answers will vary. This is personal preference.
i hip)

(Agency, identity, Qwners!
Was one representation more helpful than others? How? (Answers
will vary) ,

i tch between two cards?

did you know when you found o ma e .
;\?s{wersywi\l vary but should reflect that the relationships between
the variables are the same.}
Wwhat are some strategies for matching all four cards? (Ansm;e_rrs\ =
will vary but should reflect how the variables are represented i
four cards and tell the same story.) )
+ How can you be sure that your cards match? (Answers will vary)
+ How canwe use whatwe know to write an equation? {(We can
generalize the pattern between the variables.)

Extended Lounch—Explore—Summarize 1

aserved.
ChP4 Sample © 2025 by Michigan State University. Pubiished by Lab-Aids, Inc. All fights

Grade 6 Teacher Edition

The Teacher Edition At a
Glance provides Teacher
Moves suggestions for
Attending to Individual
Learning Needs.

-

Stay up -to-date with the latest
information for early adopters.

Specific suggestions that align
with the AILN framework are
provided in the Extended
Launch-Explore-Summarize
to support teachers in
addressing the learning needs
of all students.

PROBLEM Relatin

3.2

ating Angle Measures to Number
of Sides of Polygons Experiment

At aGlance

Th i i

:o: ;:z:l“ “:.g,g"; :,.'.‘;'Ef.i"; r‘-sa to u:d :nulh!r piece of information that will help students in

pes by developing a formula that predicts th interi

] e sum of

:;gul:: ’::; c: ::L}:f;r; .:rfn r:’ sl_des; :(udenls begin in the Initial Challenge by learingl:i::r;rgles
f ging them around 3

Hraren suenaspts o o them ol © point. The problem goes on to offer three

)t strateg ralization and using equati
generalizations in What Jf. .. 3 Sit Rt el
perercheind i ituation A. What I .. ? Situations B and C apply their ideas
:;m; > NOW WHAT DO YOU KNOw?
ming What is the relationship bet
Aroieh | P between the angle sum S of a pol) i i
: nal vsls_ nu[nber of sides? How can you find the measure of an apn ‘vg;on T dsadnd th‘e
ynthesis | sides? gie in a regular polygon with
Analysis |Key Terms [ Materials
angle sum For each student ]Pu i J
c
* Learning Aid 3.2A: Initial Challenge Shapes 2 cln;:'sE
- 'I;:Iamlny Ald 3.28: Angle Sum Potterns in Reqular Groups
lygons 2 students

* Learning Aid 3.2C: Trevor's, Casey's, and Moria’s A 4-10
Strategies € 26-29

+ Learning Aid 3.2D: Zane's Conjectures EiE3-40

* scissors {optional)
For the class
* Teaching Aid 3.24: Angle Sum of Any Polygon
» Teaching Ald 3.28: Different-Sized Regular Polygons
Note: If you have a Grade 7 Classraom it it .
u Materiols Kit, please refer to A Gui
lernemuqcsm 4 for a detailed list of materials included o items 'nu peide
heshanaiet vou will need to prepare
For mare on the Teacher Moves listed h
section in A Guide to Connected Mnmeme:;:sf‘e Lm e ool Pedagasica Suctages
Facilitating Discourse
CONNECTING TO PRIOR KNOWLEDGE
Review the definition of o regular palygon.
% Suggested Questions

[Teacher Moves |

= What is a regulor polygon? Divide the class

hiy into grou,
ot hoppens to the measures of the angles as the number of sides increcses? Whﬂ? . ﬁs?br
PRESENTING THE CHALLENGE

Sitvation A for
Demenstrate Devon's method of “draw and tear” ::‘" ekt
hot f...7

2 Investigation 3 Designing Polygens: The Angle Connection
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Connected
Mathematics

Equity

and Differentiation

Connected Mathematics® 4 supports meaningful mr:tthetrr?ortri]c(;]st igz:jtfsr:g%ﬁgte
[ [ [ textual mathe
ment in classrooms by using rich cont 2
iorlw?/\i/teelzlfc)udents to share and compare strotclaE]les cmcg gf)ep;z?ggggelze\?vei&riﬁhthe
[ [ ili earner
strategies for supporting Multilingua : :
X?Ze(glonce c?nd Extended Launch—Eprore—Summorlze S‘eCtlofr;igfct:r?tent -
Teacher Edition. Students can also listen to an audio version o

many different languages via the Lab-Aids digital portal.

Muli'ilingual Learners Visual representations

facilitate students’
mathematical reasoning and
problem solving, and provide
all students access to engage
in discourse about important
mathematical ideas.

<’

Staircase Again:

the
Up and Down Exploring Slope

PROBLEM
2.3

Linear Function 3

INITIAL CHALLENGE

i functions.
ns for nine finear
¢ representatio
The following are

inear Function 2
Linear Function Lin

Student Responses

Linear Function 6
x *1\°i1l2v31
ylal1|-2[-5[-8

Linear Function 9

At the begin ning of the year, students will need more collaboration to outline
and summarize the important ideas. They may need examples of writing,
diagrams, andjor justifications from other students to help build their vision
of what is expected when answering a Mathematical Reflection. Early in the
Year, you may want to start writing Mathematical Reflections as o whole
group. Then as the year progresses, mave to smaill groups, pairs, and finally
individuals.

Each il to students' di ings of the
ideas in the unit, Students’ explanations at the beginning of a unit might be
just ferming. As you progress through the unit, students can use the contexts,
representation, and connections to express a more solid understanding, By
the end of the unit, students can create a complete Picture of understanding

Example Strategies for Student Participation

Linear Function 5
X-s|2] 260
ly |-a|-2[0]24

Linear Function 8

Linear Function 4
x[-2]-1lol1 ]2}
FAEIENEREAR]

tion 7 =dl=2x
Linear Func The line passes threugh y=1

Theline passesthroth o ana (3,9

the points (6,1 and 2, ~1).

For each function do the following:
+ Find the slope and y-intercept. e
. Write the equation in the form y = mx + b.

Here are a few creative strategies teachers use to encourage students’
ownership of their learning,

WHATIF...?

i i's Class
Situation A. Student Claims from Mr. Cai L
. i ress
i asks students to look for patterns in the rfe:m o
Py flm cz They make some claims about linear fut
Challenge.
Are they correct? Explain.

Anchor Charts
* After a diseussion, chart the smerging
g, and post it in the cl This

con be done on poster paper or electronieally.
+ Work with students throughout the unit 1o

reference, add to, of refine their und i
Note: For teachers who move classrooms or have
multiple classes of the same grade level, ereate the
chart in all classes, but keep just one to represent oll
of your classes. Post this ane in the room, or bring it
Out when needed.

Note Organization
* Some teachers use the Mathematical Reflections
as izer for note-tak

ations in the Initial
Study eoch claim.

investigation
* s part of the Summarize section of the problems,
students 16 the Now What Do You
Know? reflection questions on o separate paper.
* Atthe close of the investigation, students
synthesize their notes inta responses that
summarize their emerging understandings of the
ideas in the unit,

Chalk Taik

ns 1
{nvestigation 2 Linear Models ond Eguations.

oo,
-, Ine. AlL rights resen
‘Sample ® 2025 by Michigan Stats Uriversty. Pudlished by La!

P4 Sampl

Word Bank
* Asacloss, create o word bank of terms from the

Grade 8 Student Edition

The Teacher Edition
provides extensive support
to guide teachers in
creating opportunities for
all learners to communicate
their mathematical thinking
and summarize their
learning.

Stay up -to-date with the latest
information for early adopters.

-

Investigation.

statements using the words from the bank,

statements.

Final Refiection Presentation
he i

* Have groups of students write thres ar four

* Afier formatively assessing their statements, you |-
may choose to have a class discussion to refine the

With o chalk talk. your writing does “the talking"
instead of talking aloud,
* Students post the question(s) on sheets of chart
Paper or an sections of your board,
I responses whil

in "chalk talk” format.
* Students move to others' work and add their

thinking in the form of new ideas and connections,

Partner Write

learaing

Reflection |«
after the last investigation as o summary of sty

* Students consalidate their learning from the unit.
* Teachets choose from various ways te present ther |«
ideos. Presentation choices might include ereating
9 poster, written paper, presentation, or song/rap.

tud @ written response to the reflection
question with a partner.
* Students discuss the reflection question with o
portner,
Students create and write a respanse with g
portner,

dents’

lnvestigation 1 Mathematical Reflection 7

CHMP4 Sample ©.2025 by Michigan Stats Uniershy. Published by Lab-Ads, e, At ights reserved.

Grade 6 Teacher Edition

LABYAIDS



Assessment Connected

Variety to Meet Multiple Needs Mathematics

Integrated assessments allow teachers to assess student progress and mastery of
mathematics learning standards.

FORMATIVE ASSESSMENT FRAMEWORK

e Assessment features include a new formative assessment framework that
emphasizes how teachers assess students during planning, teaching, and
reflection of student learning.

MATHEMATICAL REFLECTIONS

e The Mathematical Reflections activity allows students to reinforce key concepts
at a crucial learning stage. After each unit investigation, students revisit core
questions, aiding in self-assessment and reflection. While this may feel
unfamiliar at first, students gradually adapt to self-evaluation, guided by teacher
feedback and peer work, enhancing their understanding of mathematics.

APPLICATIONS—CONNECTIONS—EXTENSIONS (ACE)

e The ACE provide additional practice to apply, connect, and extend students'
mathematical concepts and skills. In the ACE, students are asked to compare,
visualize, model, measure, count, reason, connect, and/or communicate their
ideas in writing.

SUMMATIVE ASSESSMENTS

e Checkup Short, individual assessment instruments provide insight into student
understanding of the baseline mathematical concepts and skills of the unit.

e Partner Quiz More complex than Checkup questions and more closely
resemble the work the students do during class, which prepares them for the
work done by STEM professionals. The Partner Quiz includes extensions of ideas
students explored in class and provides insight into how students work together
to apply the ideas from the unit to new situations. They are done with pairs of
students and generally take more time.

» Unit Test Individual assessments that provide information on a student’s ability
to apply, refine, modify, and possibly extend the mathematical knowledge and
skills acquired in the unit.

Py 3 Stay up -to-date with the latest @ )
EEHE  information for early adopters. 1



Materials Connected

in Organized Classroom Kits Mathematics

Classroom Material Kits for Connected Mathematics® 4 include everything a
teacher needs for instruction. High-quality materials are organized by grade
level with many items designed exclusively for the program.

LAB ¥AIDS
s LAB{AIDS

Lab-Aids is known in science
education for creating high-
guqli’ry materials that are

esigned to last several
years in a middle school
classroom. Now we brin
that expertise to the field of
mathematics.

See the Classroom Materials Kits @ ;
for all grade levels. =
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