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2. Reason abstractly and
quantitatively

3. Construct viable arguments
and critique the reasoning of
others '
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$& OHWULFOBDWHULDOV DWMKB QG WIRQW®H RI HD MKD Q GIDRMELFH V
- 2YHU WKH FRXUVH RI DQ\ JLYHQ \HDWFKRIPD@NWMBRMILERQ SWDFWLFH 6
PHDQLQJIXOO\ SUHVHQW LQ WKH IRUP RIRDVY¥URBRERH® W W KIDRW VYW IVP IXHD
VWXGHQWY WR GHYHORS WKH KDELWV RI PLQG GHVFULEHG LQ WKH S
6WDQGDOXLVODNH VHQVH RI SUREOHPV DUMR®D SHQY MWMWHPH LQ
0'$ $SSO\ WKH DUHD DQG SHULRPHWHBWRQBRREMWQ PHWKZRDWGFDQG
SUREOHPV

COMMON CORE

< PROFESSIONAL

Building Mathematical
Practices

CC.K-12.MP.1 Make sense of problems and persevere in
solving them.

In this lesson, students are given the dimensions of a large
rectangle and a small rectangle within it. Then students
are asked to find the area inside the large rectangle that
does not include the area of the small rectangle. Students
must analyze the information and see the relationship
between the areas of the two rectangles: the small area is

part of the large area. & P UNLOCK the Problem REAL '\ 0RLD

A landscaper is laying turf for a rectangular
playground. The turf will cover the whole playground
except for a square sandbox. The diagram shows the Sandbox —f—+=
playground and sandbox. How many square yards of
wurf will the landscaper use?

15 yd

Use the graphic organizer below to solve the problem. 6 yd
Read the Problem Solve the Problem )

What do | need to find? First, find the area of the playground
| need to find how many Square yards of turf A=bxh
the landscaper will use. - & . 18
What infermation do | need to use? - 375 gquare yards
The turf will cover the playground Next, find the area of the sandbox,
The turf will not cover the sandbox A=5%s
The length and width of the playground are -8y 8

25 yards and 15 yards = 36 square yards

Last, subtract the area of the sandbox
from the area of the playground.
375
- 36
339 square yards

The side length of the square sandbox is

6 yards

How will | use the information?
| can solve simpler problems.
P So, the landscaper will use 339 square

Find the area of the playground
: ) yards of turf 16 cover the

Find the area of the sandbox playground

"} MATOANT PUCISTITG LOMAany
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$& OHWULFODMWHULDOV DWMBQGP WIRQW®BH RI HD MKD QI GDRMELFH V
- $UH WKHUH WHDFKHU GLUHFWHG PDWHULDOV WHKBWICHJSODGY W®& HVH R
FODVVURRP DQG LQ VWXGHQWY- PDWKHPDWLFWY GHRY BEORSWHBM " $U
6WDQGDUGY DFFXUDWH"
BWDQOGDEE /RRN IRU DQG PDNH XVH RI VWUXFWXUH
1%7 %0XOWLSO\ D ZKROH QXPEHU RIVXE\ \URRIBHXW BKROH QXPEHU DQG
PXOWLSO\ WGARIWWZRXPEHUV XVLQJ VWUDWHJILHY EDVHG RGHS®DFH YDOXH
RSHUDWLRQV ,00XVWUDWH D Q GEM PS\OBDLIQHW K Bl WFIDFOGF\K OUDMFLVRIQ J X O DU D U |
DUHD PRGHOV

wathemarica. ~ Pose the Problem Suppose you ride your bicycle 27 miles each week.
PRACTICES @ What multiplication sentence can you write fo represent the number of miles
you ride in 3 weeks? How can you multiply mentally to find the product?

MP.7 Use Structure Give students time to find the answer mentally any way they choose. Since
When students apply  this is a new skill for students, allow them to record their thinking on paper.
compensation to Then have them share their methods and answers.

multiply using mental

th th i .
::ri ciur:)tloastzI:esmg Model and Demonstrate On the board, write 3 x 27. What number

o mathematical can we substitute for 27 to make the mental multiplication easier? [30; 27 is

aroblem. close to 30] What is 3 x 30? [90] Multiplying three fimes 30 is easy to do
mentally, but now we need to adjust our answer. How do you get from 27 to
30? [Add 3] To adjust, use inverse relationships and take away, or subtract,
3 groups of 3 from 90 to find the answer. What is 90 minus 9? [81]
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$& OHWULFODWHULDOV DWMKBQG WIRQW®H RI HD MKD Q GIDRMELFH V
$UH WKHUH WHDFKHU GLUHFWHG PDWHULDOV WHKBWDH]SODGY W& HVHR
FODVVURRP DQG LQ VWXGHQWYV: PDW¥H PDMNOLRIOI® KW M ONRFS BHQWW L F |

) Attend to precision.

Precision refers not only to the
correctness of arithmetic calculations,
algebraic manipulations, and
geometric reasoning but also to the
bmp‘ér use of mathematical language,
symbols, and units to communicate
mathematical ideas. Throughout
]
you will demonstrate your skills in
these areas when you are asked to
calculate, describe, show, explain,
prove, and predict.

") Make sense of problems and persevere _in solving them.

in

I you will work through
Explores and Examples that present
a solution pathway for you to
follow. You are asked questions
along the way so that you gain
an understanding of the solution
process, and then you will apply
what you've learned in the Try This
and Practice for the lesson.
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AC Metric 2B: Materials attend to the full meaning of each practice standard.

Do the materials treat the practice standards as developing across grades or grade bands? Are the practic
simple? Do they display an arc of growing sophistication across the grades?

Standards:

K.OA.A.1 Represent addition and subtraction with objects, fingers, mental images
explanations, expressions, or equations.

1.0A.A.2 Solve word problems that call for addition of three whole numbers whose s
drawings, and equations with a symbol for the unknown number to represent the problem.
3.0A.A.3 Use multiplication and division within 100 to solve word problems in situatio
guantities, e.g., by using drawings and equations with a symbol for the unknown nu
4.0A.A.3 Solve multistep word problems posed with whole numbers and having w hole-number answers using the four operations, including
problems in which remainders must be interpreted. Represent these problems us ing equations with a letter standing for the unknown quantity.
Assess the reasonableness of answers using mental computation and estimation strategies includin g rounding.

e standards in early grades appropriately

, drawings?2, sounds (e.g., claps), acting out situations, verbal
um is less than or equal to 20, e.g., by using objects,

ns involving equal groups, arrays, and measurement
mber to represent the problem.

a) Ms. Munson has 42 pencils. She gives an
equal number of pencils to 7 students. Which

b) Rachel collected bottles 3 days this week.

equation has an unknown value equal to the Monday 4 bottles
number of pencils each student gets?
Tuesday 7 bottles
A. 42 -7?=7
Wednesday 6 bottles
B. 7+?7=42
C. 42-7=2 Write an equation to show the total number of bottles Rachel collected.
D. 7x?=42

c) Darcy is putting 13 basketballs on a rack. Each
row of the rack holds 5 basketballs. She fills 2
rows and puts the rest of the basketballs in the
top row. How many balls are in the top row?

Select all the equations that correctly model this
problem.

o0 5+2+13="7
o0 13=5+5+7?
0 5x2x?=13

0 ?+5x2=13

d) An excerpt of a story read to students:
Just when Sam was about to give up on the problem, his cousin, Tulip the two-toed
sloth, came over to the sandbox from across the playground.

Sam explained that he was having trouble adding 3+4 because he only had three
toes on each hand. Tulip thought she could help.

Think of a way that Tulip and Sam can work together using their sloth toes to figure
out 3 + 4. (Remember that Tulip is a two-toed sloth.)
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$& OHWUISFOD W H U DEDG®WHW M S U D FAN DFHS DQ'E ¥ KDZD\DV W HQL AKHOD MR U
"RUN RVIKHJD GS8UDFW VRMHIW Q JWKIRIDX W 0D M RRIWLQVWHIBBWRIDFWLQWIURP
LORWK WHDFEWXGHPWHULDOV

BWDQGDSYG/RRNRIDQG PDNH XVH RI VWUXFWXUH

WSDMC @SSDQMR

o | /AN | &

RRTLD SGD O@SSDQM @QANUD HR @M QDOD@SHMF O@SSD

-+ G@S VHKK AD SGD -«SG RG@OD HM SGD O@SSDQM... EEEEE

-« G@S VHKK AD SGD «SG RG@OD HM SGD O@SSDQM... EEEEE

®* G@S VHKK AD SGD °«SG RG@OD HM SGD O@SSDQM... EEEEE

*2 NNJ ENQ @MC L@JD TRD NE RSQTBSTQD-
HRBTRR VHSG RSTCDMSR GNV EHFTQHMF NTS SGD -«SG RG@
"«SG NQ °«SG RG@OD HM SGD O@SSDQMes MBNTQ@FD RSTCD
TMCDQRS@MCHMF NE SGD LD@QMHMF NE QDL@HMCDQR SN QDC
O@SSDQM VHSGNTS G@QUHMF SN CQ@V SGDL @KK NTSe D RT(
NTS SGD ENKKNVHMF ONHMSRE€
8 N CDSDQLHMD SGD «SG RG@OD HM SGD O@SSDQM~ XN
@QD ENTQ QDOD@SHMF SDQLR HM SGD O@SSDQMe GD P
QDOD@SR NE SGD O@SSDQM~ SGD «SG RG@OD VHKK AD
RG@OD HM SGD O@SSDQM-
8§ N CDSDQLHMD SGD °«SG RG@OD HM SGD O@SSDQM~ XN
PTNSHDMS -- -« GHR SDKKR TR SG@S @ESDQ -- ETKK QI
SQH@MFKD RHMBD SG@S HR SGD K@RS RG@OD HM SGD O
R@LD @R SGD RDBNMC RG@OD HM SGD O@SSDQM~ VGHBC

GQNTFGNTS SGD BNMUDQR@SHNM~ L@JD RTQD SG@S RSTCDN
VNQJ SN SGDHQ TMCDQRS@MCHMF NE SGD LD@MHMF NE CHUF
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$& OHWULRODWHULDOVY DGGUHVVY WKH SUDFWLFH 6WDQGDH®DMRWXFK D ZI
‘RUN RI WKH SUDBEWLFHYVY VWUHQJWKHQ WKH IRFXKRIRXHWUNDRW LRUN UWRR WM
LQ ERWK WHDFKHU DQG VWXGHQW PDWHULDOYV

6WDQGMM3G/RRN IRUARDNAH XVH RI VWUXFWXUH

TOOTHPICK CHALLENGES

This challenge will require you to visualize new shapes that can be made from the
toothpick designs below. Keep in mind that for no puzzle should you have toothpicks
that overlap or “cross™ each other. To help you solve the challenges below, you may
want to get toothpicks and use them to build models.

a. The design at right is made with 16 toothpicks. I I |
i.  Move only 2 toothpicks so that the result has | | I I

only 4 congruent (identical) squares.

ii. Starting with the original design, move 2 toothpicks so that the design has a
total of 6 squares. Note: The squares do not need to have the same area.

iii. Starting with the original design, which 2 toothpicks could you move so that
5 squares of the same size remain? s there more than one way to do this?
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$& OHWULRDWHULDOV VXSSRUW WKH 6WDQGDUGV: HPSKIBMLY RQ PDWKHPLEL
'R WKH PDWHULDOV VXSSRUW VWXGHQW\D UQPXPRIQWWUNXG ® LFQUL WIL T X L(

DUIJXPHQWY RI RWKHUV FRHHH®D POWKHPOGM/LFVY WKDW LV GHWDLOH(
6WDQGDUGV"

6WDQGDBYG &RQVWUXFW YLDEOH DUJXPHQWRQLQ@GRMMKHWIVT XH WKH UHDYV

» What's the Error?

Dear Math Students,

My friends and I are helping build flower boxes for a
community garden. We are going to build 42 flower boxes.
The building plans say each box needs 13 nails. I rounded
to estimate how many nails we'll need. Since 40 x 10 = 400,
I bought a box of 400 nails.

My friends say we won't have enough nails. Did I make a
mistake? Can you help me estimate how many nails we need?

-*QHSD @ QDRONMRD SN SGD KDSSDQes @JD RTQD SN @M
PTDRSHNMR-
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$OLIJQPHQW &UDWWHUDDOV PXVW DXWKHQWLFDOO\ FRQQHFW FRQWHQW VWDQGD
6WDQGDUG &028WHU )LQG DOO IDFWRU SDLUV IRU D ZKROH QXPEHU LQ WKH UDQ

QXPEHU LV D PXOWLSOH RI HDFK RI LWV IDFWRUV '"HWHUPLQH ZKHWKHU D JLYHQ
RI' D JLYHQ RQH GLJLW QXPEHU 'HWHUPLQH ZKHWKHU D JLYHQ ZKROH QXPEHU LC

Lesson Objective: Students will represent whole numbers with rectangular arrays and
categorize numbers as prime, composite, odd, and/or even.

Mathematical Today students will continue building on the structures of the past

Practices: two lessons, adding in the concepts of even, odd, composite, and
prime. As students discuss these ideas, encourage them to also attend
to precision in their use of vocabulary.

Length of Activity: One day (approximately 45 minutes)
Core Problems: Problems 1-62 through [-65 (at least one part)

Materials: Lesson [.2.3 Resource Page, one copy for class display

Pennies, at least 40 per team

Suggested Lesson Ask for a volunteer to read the lesson introduction and focus questions.
Activity: If necessary, clarify the idea of a rectangular array. Then distribute
pennies and direct teams to start on problem 1-62.

This might be a good time for a Participation Quiz where your focus is
on Team Roles. As you circulate, encourage teams to use pennies as
they think about the different arrangements. If you notice that students
are recording their answers by drawing each dot in the rectangular
array, ask them if they can think of an easier way to represent the size
of the array without drawing each dot. Some students might suggest
drawing a rectangle and labeling its length and width to represent the
number of rows and columns in the array. Another option would be to
describe the array’s dimensions (such as “2 by 18”) or by writing a
numerical representation (such as 2(18)) instead of drawing a diagram.

Problem 1-63 introduces the terms “composite” and “prime.” As you
circulate, you can ask teams, “Are all even numbers composite?” or
“Is O prime or composite?” to encourage further conversation. Ask
teams to justify their ideas.

Some students will be challenged by problem 1-65 and some teams
may not be able to finish. If this is the case, then the remainder of the
problem can be skipped. This lesson is a good opportunity to promote
the mathematical practice of making sense of problems and
persevering in solving them and to support students as they begin to
develop good communication and teamwork skills. Encourage
students to use expressions and diagrams to help clarify their thinking
and refer to the Team Support tab of this Teacher Edition for ideas
about study team strategies that may be helpful. If students do not
know how to start, for example, you might call a Huddle and provide
the tip that students could create 4 equal rows (of 2 pennies, 3 pennies,
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.HHS WDVNV IRFXVHG RQ KLJK FRIJQLWLYH GHPDQG
XQGHUVWDQGLQJ DQG FRUUHVSRQGHQFHV DPRQJ U
ODWKHPDWLFV LQVWUXFWLRQ IRU (//V VKRXOG IROO
UHFRPPHQGDWLRQV IRU KLJK TXDOLW\ PDWKHPDWLF
PDWKHPDWLFDO FRQFHSWY DQG FRQQHFWLRQV DPR:
8VH DQG PDLQWDLQ KLJK FRJQLWLYH GHPDQG PDWK
H[DPSOH E\ HOQFRXUDJLQJ VWXGHQWY WR H[SODLQ W
UHDVRQLQJ

(ISODQDWLRQV DQG MXVWLILFDWLRQ QHHG QRW DO:
VKRXOG VXSSRUW VWXGHQWY LQ OHDUQLQJ WR GHY
H[SODQDWLRQV EXW VWXGHQWYVY FDQ DOVR VKRZ FR
XVLQJ GLDJUDPV DQG RWKHU UHSUHVHQWDWLRQV
XVH DQ DUHD PRGHO WR VKRZ WKDW WZR IUDFWLRQ
PXOWLSOLFDWLRQ E\ D SRVLWLYH IUDFWLRQ VPDOO
VPDOOHU

8QGHUVWDQGLQJ /DQJXDJH *XLGHOLQHV IRU '"HVLJIQ RI
DQG ODWHULDOV IRU (//V $YDLODEOH RQOLQH KWWS HOO V
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$&O0OHWUBF 6 XSSRUW IRU/PQUIXIDVIK /HDUQHUYV DQG RWKHU VSHFLDO SRSXOD

WKRXJKWIXO DQG KHOSV WKRVH VWXGHQWYV PHHWVWKKKNQWN 6TWKIHQGDUGYV
ODQJXDJH LQ ZKLFK SUREOHPY DUH SRVHEG LV FDUHIXOO\ FRQVLGHUH
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$&0HWURF ODWHULDOV SURYLGH DSSURSULDWH OHYHO D\Q®WLRBB RI VFDI
LQWHUYHQWLRQ DQG VXSSRUW IRU D EURD® O AR RD O HRD WXISI$R ZWW K 2
QHHGHG WR DOORZ VWXGHQWY WR GHPRQVW U RW HQW KHLGH BBVDK HP D W L F |



$& OHWULF & 'HVLJIJQ RI OHVVRQV UHFRPPHQGY DQG IDFLOLWDWHY D PL[ RI L
YDULHW\ RI OHDUQHUV HJ XVLQJ PXOWLSOH UHSUHVHQWDWLRQV DVNLQJ L
XQGHUVWDQGLQJ IOH[LEOH JURXSLQJ SDLU VKDUH GHFRQVWUXFWLQJ UHFR

18






$OLIJQPHQW &UIOWMWWHILO DOV PXVW SURYLGH VXSSRUWYV IRU (QJOLVK /DQJXDJF
SRSXODWLRQYV

6WDQGDUIG $ &RPSDUH WZR IUDFWLRQV ZLWK GLIITHUHQW QXPHUDWRUYV DQ
FUHDWLQJ FRPPRQ GHQRPLQDWRUYV RU QXPHUDWRUV RU E\ FRPSDULQJ WR I
5HFRJQL]JH WKDW FRPSDULVRQV DUH YDOLG RQO\ ZKHQ WKH WZR IUDFWLRQV

UHVXOWYV RI FRPSDULVRQV ZLWK V\PEROV ! RU DQG MXVWLI\ WKH FRQFC
PRGHO
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