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Sample Work

Coherence from Kindergarten through Precalculus and Advanced Topics

Directions
Analyze the following expressions, and then share with a partner: What might be the value of writing
or saying the unit as part of the expression?

5 cars + 3 cars

5 tens + 3 tens
EVE R TrouGHT
5 meters + 3 meters )JOF D£ NOMWATORS As UN\TS

5 fours + 3 fours

5 ninths + 3 ninths
5x+3x=8x &~ UNIT OF UNKNOWN
VALVE

Each UNIT oF

ONE. S NOT
5 3 PACTIMONED

Use the tape diagrams to answer the following questions.

2

How many threes are in the model? z

How many fives are in the model? How many fives are in the model? Z

How many threes are in the model? Z

Write at least one expression to represent each model.
25)+ 2(3) 2(5+3)

Write down ways of representing each expression with words.

OF F\\JE PLUS TWO OF ﬁ\/E PLUS T\’\REE—

Tnes WE QuwTiTY
oF TWREL
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Grade 6

a. Use the model to answer the following questions.

How many a’s are in the model? Z’

How many b’s are in the model? Z

How many a’s are in the model? 2‘

How many b’s are in the model? Z.

Write at least one expression to represent each model.

200+ 1D

RIXI=RI=I®] [4]8]y
nrREaREnnc

bX

2(a+b)

b. Model the double of (5x + 3y). Are there terms we can combine?

B

5%

A

What is an equivalent expression that we can use to represent the double of (5x + 3y)?

0%+ 6\3

Grade 7

T % |3
s |3

28]

STACKED
a. Model 2(5 + 3) as a:sctangular array. «\'APF DG RPK M

25 (5+3)

5 +

3

=

-

b. Model 2(5x + 3y) as arectangular array. Let the variables x and y stand for positive integers.

Bx 4+ 99
2T
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¢. Let the variables x and y stand for positive integers, and let 10x and 6y represent the area of the
two regions in the array in square units. Determine the length and width of each rectangle if the
width is the same for each rectangle.

ox 3y
2

- 10x 6y

/\'ﬁﬂs WoolD BE
A Hepfur ScAFFOLD
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Algebral
a. In A Story of Units, students compute 15 x 13 as follows:
+ -
10 4.2 100+ 50430 %15 = 195
100 \ 50 \ ©©
v *
00
‘ 20 |5 |3
+ anaas
g0 1+ 15
b. Use the tabular method to multiply (x + 5)(x + 3). = )(z + gx ¥ 15
¥ + 5
)('?. 5 X X
v -
X 3 5 ‘J 3 TABULAR  METHOD! .
% ‘/ - We ¢ont Saqy "aea Moded)
-~ g)( + 15 becaose, we C&N"" H&\IQ
Tive Areo.
c. Use the reverse tabular method to factor x? + 2x — 15. * ;12,36. N A
x + 5
{\ | X
X7' bx | =

I )
-3x | -5 -3

st

#7x 157
X42x-15 = <>‘*5\) ( "S)
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Algebra II

Use the reverse tabular method to calculate (x3 + 8x?2 + 20x + 25) + (x + 5). = Xz + 3)( + 5

x> + 3x + S )

i 3 2 <
. / X 3% 6)(
Bx* 15x 25 5

gy’ 7 + 20X 2 -1—2_57

Write down some aha moments you had during this study of coherence.
INTENTioNAL CodtecTions  AcRoss  GRADE {EVELS

What new understandings did you gain?

e INTENTIONAL  PRaGRESSION  OF UNMTS To

BoilD STODENTS' ConNCEPTUAL UNDERSTANDING
OF M&TREMATCS.

How might the Kindergarten through Precalculus and Advanced Topics coherence of the expression
benefit your students?

We Con UR These Medels as o
|
Pictorio / (epresentoctiono scofbald for  Students .
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Module Overview Sample Annotations

Directions
1. Write a description of the important information in the Module Overview item.

2, Note whether the Module Overview item provides information about the coherence within the
grade level and/or across grade levels. You might use a check or a brief descriptor.

Coherence
Item Description Within Across
Grade Grades

*MoboLE DiviDED 110 TapiCs
o STANDARDS LSTED BY ToPiC
Table of Contents | DiYs g AssESSMENT [RemepifTiol /

sONE LESSON PER US-MwuTE DAY
o SHowS LoGit- PRoGRESSION

o CLEAR CoNNECTIONS AcnrosS
Trics

Overvi o PROVIDES MIORE DETAIL ABOIT
verview Em To?‘(' \/ /
e OFFERS INFORMATION  ABOIT faewiow)

GRAOE LEVEL WoRY

oREMND US OF ConTedT

eShow EXAMPLES To HELP
Focus Standards UNPACK THE STANDARD \/

s BuiLD INSTROCTIGNAL PRleSE

o SHow PRECEDING CaNTENT

e |4 SEETHE ESSENTIAL STaiDARDS

gltl:ngalr(:ll; NEEDED o AcCESS GR ADE \/
LEVEL. CoNTENT

o SUPPATS ARD INFORMS REMEDIATIAN
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Item

Coherence

Description

Within
Grade

Across
Grades

Focus Standards for
Mathematical
Practice

* SIOWS MOnENTS \JHERE
STODENTS Cal EXMBIT PrACTILES

o ANNGTATED WITAIN LESSONS

o INFORMS CoNVERSATIONS WITH
LoLEAGUES AND ADMINKTRATOR S

Terminology

o PRovIDES DEFINITIONS AND
facvs

» SEPARATED INTo " NEw OR

RECENTLY INTReDucED”’ AND |,

"EANIIAR TTERNS AND Symbals

o SuPPaRTS  INSTROCTIONAL
DECISIONS

Suggested Tools and
Representations

e KNOW WHICH MoDELS AnD
ToolS WILL RE USED
TuRoughooT THIS ModulE,
WHICH SupPoRTS
STUDENTS, Success

Assessment
Summary

o OUTLINES FORNAT AnD

WHEN STAMDARDS ARE

ASSESSED

o |MPoRTANT IN PLANNING
AND PREPARATION

<SS~

Copyright © 2020 Great Minds® greatminds.org




EUREKA Launch Eureka Math
MATH

Lesson Demonstration Sample Annotations

Directions

1. As the facilitator demonstrates G7 M3 L16, follow along by using the student pages in the
Virtual Engagement Materials, Pages 27-33.

2. Asthe facilitator models the lesson, think about the following: How are the components of rigor
embedded in the lesson?

Conceptual Understanding:
_—UsiNe A ComPass TTo DevELOP “THE DefINITION OF A CIR(LE

— DERIVING THE ForMmuLh foR CRCWMFERENCE BY CounTiNG
DISMETERS AND DISCOVERWG THE RATIA OF THE (CIRCOMFERENCE
7o THE DiAneTeR of THE CIRCLE

Procedural Skills and Fluency:

— USiNG A Compass AND RulER
~ PERFOR/ING OPERATIONS WITH DECHMALS AND FRACTIONS

— RounDING To THE NEAREST TENTH OK HONDREDTH

Application:
AME CIRCOMFERENCE
— APPLYING KNOWLEDGE. OF {aols, DAMETER AND N

gy FwDING THE PERIMETER OF SEMICIRCLES AwD OTHER
SHAPES

Copyright © 2020 Great Minds® greatminds.org
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Search and Find Sample Annotations

Directions

1.

2,

2

Look in the body of the Lesson Demonstration Teacher Edition
Record the page number of each item you find for reference when we debrief.

Save the last column for taking notes as we debrief each component as a group.

36

Look for Page Notes
Number
Student o D RIWVE (CoNTENT OF LESSON
Outcomes

o SERVES As THE CoMpass’ fof Stesic
onld INFORMED INSTRuCTIONAL  DECISION S

Lesson with a
Lesson Note

36

o TEACHING TiPS AND ConnECTION To
ConNTENT KT OTRER GRADE LEVELS
» DRAWS AFTENTION To ANFTHING THAT

TeAcRERS MAY NEED To PREPARE

Example
Followed by an
Exercise

36—
HO

* ExanpLES: Typically, TEACHER ~ DRIVEN
o EXERCSES? Tyncally, $TUDENT - DRIWEN

o MAY INCLUDE TiME SuGGESTIONS

Closed Bullet
Followed by an
Open Bullet

3]

e CLOSED" SUGGESTED TEACRER DIALOGU E

s OPEN: PossiBLE STUDENT RESPANSE

o TRESE ARE SUGGESTIONS. TEACHERS
ARE ENCOORAGED To CusTeMiZE.

Reference to a
Mathematical
Practice
Standard

3]

*ANNOTATED ON LefT
o INDICATED WITH BRACKETS. STRONG

OPPORTUNTTY To ENGAGE SWPENTS W

THE MATHEMATICAL PRACTICE

Copyright © 2020 Great Minds® greatminds.org
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Look for Page Notes
Number
Boxaroundan |36~ 37 ¢ Sthous  WHAT APPEARS IN THE Stopedl €pfTienN
fem 9-4) | ANSWERS AST {NCLWDED FoR STUDRNTS
e IF An ITEM 1S NOT Boxepd iT DsES NOT APPEAR
U3-4g N “THE SRDENT EptTion
Scaffolding SEE* o STRETEGICALLY PLACED IN  LESSoN's MARGIN
Box MER{I NGTEs
MopoLE 1| 8 ELABORATES ON THE USE OF SPECIFIC
Lgsson 9 5cAFFoLDs To MEET THE NEEDS oF VRIS LEARNERY
Closing o NEARLY ALL LESSoNS EAD WK A CLOSING,
‘—\0"41 SoME Tvio DAY LESsans Oc NGT ’
o TiES UPTAE LEsSod WUH A "NICE, NEAT Bow’
Lesson SEE: o CoNTAINS KEY INFORMATIoN OR DEFINTTIONS
Summary MucesrA L FRon THE LessoN
VopulE 1| o Ex(T TieKET FotLows THE LESSON
Lessen 5 SoMmARY
Blank Exit ® CAN BE USED By TEaHER To
Ticket L‘ 2 — D 5 -mE ﬂ ATH
—~ MAKE. CoPIES
Exit Ticket * WRITTEN AS ONE PossiBLE RESPONSE
Sample * ENCouRAGE FLEXIBLE "TWKING
solution 43 e EXIT TicKET DATA INTENDED To WFORY|
UPcoMING  INSTRUCTIaN
Prablem Set o WRiTey AS one ?°SS‘BHF_£E$P°"'SE pd
Sample "o gy BANK OF PROBLEMS SuPPoRT AN
Solutions L'\\‘l ¢ ERXENFORCE INSTRuCTI8N
o N6T BullT INTo U5 -MWUTE LESSeN

Copyright © 2020 Great Minds® greatminds.org
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A STORY OF RATIOS Lesson 16

Sample Work and Annotated Complexities

Lesson 16: The Most Famous Ratio of All

Classwork
Opening Exercise

a. Using a compass, draw a circle like the picture to the right.

CompPLEXTTIES
~Us6 A CoMPAsS
- CLARTTY oF

D o Elr
crees € pemncaTon

C is the center of the circle.
The distance between € and B is the radius of the circle.

b.  Write your own definition for the term circle. T - g '\r
A SET OF ALL RNTs ConPLEXITIES | \DENTIFICATIO
Equal DKTANCE FRoM ~-New TE mflS.r
~ CoNNECTION TO
A GWEN CENTER AT
- WRITING OWN
DEFINITION
c. Extend segment CB to a segment AB in part (a), where A is also a point on the circle.
SE.E CIRCLE ABO\(E CoMpLEX |T\ES lDEhn‘ 3 ICfﬂi!orJ
The length of the segment AB is called the diameter of the circle. C.. .LANGUA GE af E\(\'&)D C‘c
- DIRECTION B ExTEND
d. The diameter is TN‘C E' as long as the radius. SEG”E}IT
D ~ABSTRACT 1oN D"
~ REQUIRES Lhwéuse] = °

CONNELTIONS

EUREKA Lesson 16: The Most Famous Ratio of All
MATH
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A STORY OF RATIOS Lesson 16

e. Measure the radius and diameter of each circle. The center of each circle is labeled C. 2
Bz 1.6 cm  CF=2cen e
AB= 3 CM EF= HcM
Rapws (#3) = 3 cM ’ g
DIAMETER (#3) = 6 M \ c 3
C oMPLEXMIES IDENTIFICATION
~MEASURE USING RULER %\ AD

- INCLUSION OF UNIT of
MEASURE 7

~ ReMovaL OF LARELS
(# 3) #3°

f. Draw acircle of radius 6 cm.

CoMPLEX TTiES | IDENTIFICATION

-~ USING TWO
TooLs ToeeER

-FrTiNG CRCLE
W SPACE

EUREK A Lesson 16: The Most Famous Ratio of All
MATH

This work Is derived from Eureka Math ™ and licensed by Great Minds, ©2015 Great Minds. eureka-math.org
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A STORY OF RATIOS Lesson 16

Mathematical Modeling Exercise

. . . . . ... Circumf .
The ratio of the circumference to its diameter is always the same for any circle. The value of this ratio, L;’::{}::% is

called the number piand is represented by the symbol 7.

DuRING THIS
EXERCISE, CouslT BY
DIAMETERS

AURITIUTATRALTHATIATIATT IATEEIUER AU USRS

Since the circumference is a little greater than 3 times the diameter, « is a number that is a little greater than 3. Use the
symbol 7 to represent this special number. Piis a non-terminating, non-repeating decimal, and mathematicians use the
symbol & or approximate representations as more convenient ways to represent pi.

22
= w=3l4o0r -7—

=  The ratios of the circumference to the diameter and  : 1 are equal.

=  Circumference of a Circle = w X Diameter.

Example

22
a. The following circles are not drawn to scale. Find the circumference of each circle. (Use — as an

3 CoMPLEXTTIES

a4 Z A
S ' ~ ConPuTATION WITH
s 91t 35/ FRACTIONS
— NoN-~ScALE MeDELS
CEIoOM ~ GIVEN RADIUS, RATHE!

xe6cn  Cx 36t
¢ ThaN DIAMETER (#3)

approximation for 7.)

IDENTIFICATIONSS, . -

b. The radius of a paper plate is 11.7 cm. Find the circumference to the nearest tenth. (Use 3.14 as an

approximation for 7.) CO f gLEX ]T] E 5 IDENT 1F|(,AT& OIJ

Cx 735 M ~-DECINAL APPROMMATE
~ RoonDING To NEAREST

TenTH
- No \VisvaL SuffForLD

Eu REKA Lesson 16: The Most Famous Ratio of All
MATH
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The radius of a paper plateis 11.7 cm. Find the circumference to the nearest hundredth. (Use the 7 button

c.
on your calculator as an approximation for m.) !
Cx T3.51 en ConPLEXTTIES | \DENTIFICATION
- USING THE T
Boffon oM CALCULATOR
- RounDING To
HuNDREDTH
d. Acircle has a radius of r cm and a circumference of C cm. Write a formul 3 that expresses the value of C in
terms of r and 7. CO"PLEXITIES \DE‘JT‘F)CK“ON
C= nxd ~ ABSTRACTION WITH

USE OF VARIABLES

— LANGUAGE OF
"9 TERNS OF "

The figure below is in the shape of a semicircle. A semicircle is an arc that is half of a circle. Find the perimeter

(= 'ﬁ"(z-xr

- of the shape. (Use 3.14 for z.) |

(= Txd P=zCtd
'%:C,:"‘ix‘ﬁxd P'x ]2.56"'8

s Tue PERMETER OF THE SEMICRCLE
fe=Txh 56 M

Z IS APPoxiMATELY ZO.o0 M .

L= 12.56

CoMPLEXITIE S |DENTIFICATION

- USE OF SEM-CIRCLE
~ NEW LANGUAGE
(AR¢, PERMETER)

—~ ApDWG IN § M As
PART OF PerMETER

The Most Famous Ratio of All

Eu RE K A Lesson 16:

This work |s derived from Eureka Math ™ and licensed by Great Minds. ©2015 Great Minds. eureka-math.org
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A STORY OF RATIOS Lesson 16

Relevant Vocabulary

CIRCLE: Given a point O in the plane and a numberr > 0, the circle with center O and radius r is the set of all points in
the plane whose distance from the point 0 is equalto r.

RADIUS OF A CiRCLE: The radius is the length of any segment whose endpoints are the center of a circle and a point that lies
on the circle.

DIAMETER OF A CIRCLE: The diameter of a circle is the length of any segment that passes through the center of a circle
whose endpoints lie on the circle. If r is the radius of a circle, then the diameter is 2r.

The word diameter can also mean the segment itself. Context determines how the termis being used: The diameter
usually refers to the length of the segment, while a diameter usually refers to a segment. Similarly, a radius can refer to
a segment from the center of a circle to a point on the circle.

Circle € Circumference
- B Radii: 04, 0B, o%
A B
€ x Diameter: AB
C

CIRCUMFERENCE: The circumference of a circle is the distance around a circle.

Pi: The number pi, denoted by 7, is the value of the ratio given by the circumference to the diameter, that is
_ circumference
T diameter

SEMICIRCLE: Let C be a circle with center 0, and let A and B be the endpoints of a diameter. A semicircle is the set

containing 4, B, and all points that lie in a given half-plane determined by 4B (diameter) that lie on circle C.

22
. The most commonly used approximations for m is 3.14 or FE

Semicircle

B B

4 A4

CLOSING: N Yoor OwWN \WoRDS, DESCRIBE  WHAT Yoo LEARNED
ToDAY. "

Y To INCLUDE:  CIRCLE, RADIUS, DRMETER, (IRCUNFERENCE

EUREK A Lesson 16: The Most Famous Ratio of All
MATH

This work Is derived from Eureka Math ™ and licensed by Great Minds. ©201S Great Minds. eureka-math.org
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Sample Annotated Lesson Preparation Template

THE MosT Famovs RATIO OF ALL

Lesson Number: t6 Title: Day/Date:

—

Lesson Type (circle one): Problem Set IQ IExploration E Socrati{ u' z‘Modg;l;Eh

o STUDEATS DevELo? THE DEFWITION of A CRGE USING DIAMETER AND RADIDS

o STUDENTS KnowW THAT THE DISTANCE ARGUND A CIRALE 1§ CALLED THE.
| CIRUNFERENCE AND DISCVER “THAT THE RATIO OF THE CRUMFEREACE, To THE
DIARETER OF A ORCLE S A SPEOAL NOMBER CALLED Py URMIEN 41

“THE FoRAVLA FoR CRUWAFERENCE C of A GRCLE OF DWMETER 4

o STUDENTS KNow
AND RADILS £ THEY USE SCALE MeDELS o DERWE “THESE FaRMULAS .
2 S ESTIMAT, % AWD IWFoRMALLY SHow THAT )
o STWDENTS pPSE. .3,-; AND 3,14 ‘*,SE 5;.:615'{‘(&6&2&2 e‘l‘u%?a 3

e CompPass
Materials |* ROLE R

¢ CALCULATOR

THROVGHOUT THE WEEKS LEADWG To THIS LEsson, SWDENTS HAVE
ENGAGED INn RAPID WHITEROARD ExcHANGES EMPHASIZING

fluepcY WIiTH

Fluency
— 0%1n6 A CoMPASS
(as needed) . USW6 A RULER WITH THE UNIT of CEJNIMETERS

— MuCTiPLICATION WITH FRACTIoNS AND DECIMALS

Student
Outcomes

OPENING ExERUSE MATEEMATICAL MODELING o MD.

o3 1D L BERCSE ‘
Classwork b) MD ; B{AMPLE
Key C) MD J O\) MDJ CD’ MD
e d) MO o
» Extension I
Problems (E) e\ MD, CD, CD ] d) mMD
) E »e) MD

Copyright © 2020 Great Minds® greatminds.org
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PER OUR WSTRUCTIoNAL RoUTINE STODENTS WiLL REFLEL

ON THEIR LEARNING IN  WRITING. They, STODEJSB WILL SHARE
WITH THEWR ELBow PARTNER.

closE N Hour own wefds, desd;;be _‘::L;ro mf‘riﬁss
x . ~C
whot you lgerned “\'odo.j COMMETER = CR CUMFERENCE
1) Ylost Do Z) Must Do 3) Coold Do
Formative
As(;essme-nt CO,JTINGENCX: HA\/E STUDENTS SKEYCH A C[RCLE \rJﬂ-H
(o =Xt | 5 RADIS OF 3 M. DETERMIWE THE DIAnETER AND

CARCUMFERENCE,

) a. MD 1) . MD
b. MD p. CD
c.cD c. (D
Problem Set 2-3 O CD 5) CED
b. (D 6) > C
3) B 7V E
8) E

Lesson Notes

o KINDERGARTEN: INTRGDUCED To CIRCLES

*GRADES Y aup 5° WoRKED WITH ANGLES AnD ARCS.

* STODENTS BAVE NoT ExavinED TE PreciSE DeErwmon of

A CIRCLE.
e ComdINES DEFINTioN OF A GRELE WITH APPUCATION OF

CoNPAsSS CanSTRUCTIONS

% BRwe YR BitYLE WHEEL AwD STrést

Copyright © 2020 Great Minds® greatminds.org
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