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Grade 2 « Module 7

Problem Solving with Length, Money, and Data

OVERVIEW

Module 7 presents an opportunity for students to practice addition and subtraction strategies within
100 and problem-solving skills as they learn to work with various types of units within the contexts of
length, money, and data. Students represent categorical and measurement data using picture graphs,
bar graphs, and line plots. They revisit measuring and estimating length from Module 2, though now
using both metric and customary units.

Module 7 opens with students representing and interpreting categorical data. In Grade 1, students
learned to organize and represent data with up to three categories. Now, in Grade 2, students build
upon this understanding by drawing both picture and bar graphs. First, they record category countsin a
table, solving problems based on the information in the table. Next, they draw picture graphs in which
each picture represents one object. Finally, they represent the same data set in the form of a bar graph
where one axis names the categories and the other shows a single-unit count scale. Students use the
information to solve put-together, take-apart, and compare problems, making connections to finding
sums and differences on a number line diagram. In the final lesson of Topic A, students display money
data in the form of a bar graph, thus establishing a connection to word problems with coins in Topic B.

In Topic B, students work with the most popular units of all, bills and coins. Students apply their
knowledge of coin values, place value strategies, and the properties of operations to solve addition and
subtraction word problems to find the total value of a group of coins or bills. Next, they use coins to
find multiple ways to represent the same quantity, sometimes using the fewest number of coins.
Students then focus on the decomposition of a dollar, where they see that this unit behaves like all
others they have seen before (e.g., 100 ones = 1 hundred, 100 cm = 1 m, etc.). Students learn how to
make change from one dollar using counting on, simplifying strategies (e.g., number bonds), and the
relationship between addition and subtraction. As students use coins or bills to solve addition and
subtraction word problems within 100, they use drawings and equations to represent the unknown in
various situations. The Application Problems throughout this module include solving two-step word
problems involving two-digit money amounts (e.g., $28 + $47 or 28¢ + 47¢), as students use this new
context to increase fluency with addition and subtraction within 100.

After the Mid-Module Assessment, Topic C reviews the measurement concepts and skills presented in
Module 2, now with a focus on customary units. Students deepen their understanding of a length unit
as they lay one-inch square tiles end-to-end to create simple inch rulers, just as they created centimeter
rulers in Module 2. They see again that the smaller the unit, the more iterations are necessary to cover
a given distance. Students measure the length of various objects with their new unit rulers, applying
important concepts such as the understanding that the zero point on a ruler is the beginning of the
total length and that 7 on a ruler means the distance covered by 7 length units.




In Topic D, students apply their measurement skills and knowledge of the ruler to measure a variety of
objects using the appropriate measurement tools, such as inch rulers and yardsticks, just as they
measured with centimeter rulers, meter sticks, and meter tape in Module 2. Students thereby add to
their bank of benchmark lengths, such as an inch being the distance across a quarter. In doing so,
students develop mental images of an inch, a foot, or a yard, which empowers them to estimate a given
length.

In addition, in Topic D students measure objects twice using metric and customary length units, thereby
developing an understanding of how the number of units needed depends upon the size of the unit
chosen. As in Topic C, students recognize, for example, that the smaller the length unit, the more
iterations are necessary to cover a given distance. Topic D concludes with students measuring to
determine how much longer one object is than another. Students use addition and subtraction to

compare two lengths, subtracting the length of the shorter object from the length of the longer object

to determine the difference (e.g., 40in—35in=5in, or 35in + =40in).

Whereas in Topic D students used rulers to compare lengths, in Topic E students use drawings (e.g.,
tape diagrams and number bonds) and equations with an unknown to represent addition and
subtraction word problems. Once they have a solid conceptual understanding of length, students are
ready to represent whole numbers as lengths on a number line and to apply their knowledge of the
ruler to a number line diagram. In Topic E, they are asked to identify unknown numbers on a number
line by using place value, reference points (e.g., 5, 10, 25, and 50), and the distance between points.
Students are also asked to represent two-digit sums and differences using the number line as a
measurement model for combining and comparing lengths.

Topic F follows naturally, with students generating measurement data and representing it with a line
plot. Students position data along a horizontal scale with whole number markings, drawn as a number
line diagram. Since students are working with length, the scale on their line plots corresponds to the
scale on their rulers. After generating measurement data, students create line plots from different data
sets, and then they discuss and interpret the results.




Terminology

New or Recently Introduced Terms
= Bar graph (diagram showing data using lines or rectangles of equal width)

= Category (group of people or things sharing a common characteristic, e.g., bananas are in the fruit
category)

= Data (facts assembled for analysis or information)
Degree (unit of temperature measure)
Foot (ft., unit of length measure equal to 12 inches)
Inch (in, unit of length measure)
Legend (notation on a graph explaining what symbols represent)
Line plot (graph representing data with an X above each instance of value on a number line)
Picture graph (representation of data like a bar graph, using pictures instead of bars)
Scale (system of ordered marks at fixed intervals used as a reference standard in measurement)
Survey (collecting data by asking a question and recording responses)
Symbol (picture that represents something real)
Table (representation of data using rows and columns)
Thermometer (temperature measuring tool)

Yard (yd., unit of length measure equal to 36 inches or 3 feet)
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Terminology

Familiar Terms and Symbols
Benchmark (e.g., round numbers like multiples of 10)
Centimeter (cm, unit of length measure)
Cents (e.g., 5¢)
Coins (e.g., penny, nickel, dime, and quarter)
Compare
Compose
Decompose
Difference
Dollars (e.g., $2)
Endpoint
Equation
Estimation (an approximation of the value of a quantity or number)
Hash mark (the marks on a ruler or other measurement tool)
Height
Length
Length unit
Meter (m, unit of length measure)
Meter strip, meter stick
Number bond
Number line (a line marked at evenly spaced intervals)
Overlap (extend over or cover partly)
Ruler
Tally mark
Tape diagram
Unit

Value




Lesson 1

Obijective: Sort and record data into a table using up to four categories; use
category counts to solve word problems.

Use the Animal Classification table to answer the following questions about the
types of animals Ms. Lee's second-grade class found in the local zoo.

Animal Classification

Fish Mammals | Reptiles

5 11 1 3
e —

: ; . : e
. How many animals are birds, fish, or reptiles? _/ <

|7-829

. How many more birds and mammals are there than fish and reptiles?
3 P, =N xR Fid =225
. How many animals were classified? Z5 | - =25

. How many more animals would need to be added to the chart to have 35
animals classified? _ /(D

. If 5 more birds and 2 more reptiles were added to the table, how many fewer
reptiles would there be than birds? __ (o

GtS =l 3+228 n-S$ =G

Lesso n 2 Use the table below to create a picture graph in the space provided.

Objective: Draw and label a picture A oots

Desert Tundra Grassland

graph to represent data with up to T B e

four categories. Tiles Animal Habitats

Desert ololololo|o

Tu.ndra. 0 0|0|0

Grassland ‘15 O OO 560 (o]

Legend:_Each 0= | animal habitat

. How many more animal habitats are in the grassland than in the desert? 8_

. How many fewer animal habitats are in the tundra than in the grassland and
desert combined?> IS

. Write a comparison question that you can answer using the data from your
picture graph,

Question: How many more habitats are grassland Hran hunda?
T I

Answer: 4 because 5+9= 4




Lesso n 3 Complete the bar graph below using data Animal Habitats
provided in the table. — —
Desert —‘ Arctic I Grassland

\
|
|
Objective: Draw and label a bar L BT [
graph to represent data; relate the | :

count scale to the number line.

. How many more animal habitats are in grassland and arctic combined than in the

desert? _|D H+5=19 19-p=13

. If 3 more grassland animals and 4 more arctic animals are added to the grgiph, 17+ 9:2b
how many grassland and arctic animals would there be? 14+3=1

S+4=
. If 3 gnimals were removed from each category, how many animals would there
be? 1o 3t2+1l=1b

. Write your own comparison question based on the data and answer it.

Question: _How many more grassland habitats than desert habitats?

Answer: Ye av and .‘}Cd's
than desert habitots.

Lesso n 4 Complete the bar graph with labels and numbers using the number of farm animals
on O'Brien’s farm.

. . O'Brien’s Farm Animals
Objective: Draw a bar graph to EaRE
. 13 15 7 8
represent a given data set. e o,8|,,-e,,.$ e Amenals

|
|

- Cows cl hi;:k;an; -

L
—

G oats PIa‘s Cows Chickeng

. . - 1
. How many more pigs than chickens are en O'Brien's farm? __1
. How many fewer cows than goats are on O'Brien’s farm? G

. How many fewer chickens than goats and cows are on O'Brien's farm? 2
[3+3=20 Z0-% =11
. Write a comparison question that can be answered using the data on the bar
graph.

How Inany more pias thon cows arve on  ()'Brient rr\?




L 5 Complete a bar graph with labels and numbers using the number of dimes each
esson student donated.

Number of Dimes

Obijective: Solve word problems Maodison | Robin | Benjamin

12 10 15

using data presented in a bar

itle: _Number of Dimes

graph.

®EE N

C = o L oy el D

Madison Robin Benjamin
J

. How many more dimes did Miguel donate than Robin?

. How many fewer dimes did Madison donate than Robin and Benjamin? / 2
fo+1§ =25 25-12=13

. How many more dimes are needed for Miguel to donate the same as Benjamin and
Madison? i'j L+15= 27 13+ ©=72%
. How many dimes were donated? 50

12410 =227 15413 =28 23 + 22 =5°

2 e

Lesson 6

Objective: Recognize the value of coins and count up to find their total value.

* It is important to organize coins before counting




Lesson 7

Obijective: Solve word problems involving the total value of a group of coins.

Lisa has 2 dimes and 4 pennies in one pocket and 4 nickels and 1 quarter in the ather
pocket, How much money does she have in all?

J 4 + Yy ’3 Lad q‘J Lisa has a total ofe9
cents .

Emanuel had 53 cents. He gave | dime and 1 nickel to his brother. How much money
does Emanuel have left?

. |2
1 yﬁ'”‘} Emanuel has 2L cents

Lesson 8

Objective: Solve word problems involving the total value of a group of bills.

Raja has $60. He gave 1 twenty-dollar bill and 3 five-dellar bills to his cousin. How
much moenay does Raja have lef+?

» LB raja has 25 dollars left.

Antonio had 4 ten-dollar bills, 5 five-dollar bills, and 16 one-dollar bills. He put $70
of that money in his bank account. How much money was not put in his bank account?

Awntonlo did wot put 11
dollars tnto his bank

account.




Lesson 9

Obijective: Solve word
problems involving
different combinations of
coins with the same total

value.

Lesson 10

| 1. 26 cents | Another way to make 26 cents:

2 dimes, 1 nickel, and 1 penny = 26 cents | ] T )

2. 35 cents Another way to make 35 cents:

/}"“\/’“\(”“\

(7

3 dimes and 1 nickel = 35 cents

Alex has 4 quarters, Micole and Caleb have the same amount of money. Write Twa
other coin combinations that Micole and Caleb I:-')LI|-::I have

Objective: Use the
fewest number of coins
to make a given value.

Kayla showed 30 cents two ways. Circle the way ThﬂT uses the fewest coins.
. - = | B. ™
$ 1) f/-:’._:}\] n:";,} _ fd._;\/ﬂ) 4 },l
ARG L -
' cagl N

g
&

What two coins from A& were changed for one coin in B?

Fayla gave three ways to make 564, Circle the correct ways to make 560 and stay
he way that uses the fewest coins
a. 2 quarters and & pennies
.. b_':f-g.rle_s Lnickel, and lpann-,r.jg;
¢ 4 dimes, 2 nickels, and 1 penny )

Write o way to make 56¢ that uses the fewest possible amount of coins.




Lesson 11

Objective: Use different strategies to make S1 or make change from S1.

Although you could solve these problems 1 ¥ +71=100

using the vertical method the arrow method
is suggested because it so closely matches

the way we count money.

Lesson 12

Obijective: Solve word problems
involving different ways to make
change from $1.

Daniel had exactly $1 in change. He lost 6 dimes
and 3 pennies. What coins might he have left?

A quarttr,

penni €S

Dane saved 26 cents on Friday and 35 cents on
Monday. How much more money will he need to
save to have saved $1?




Lesson 13

Objective: Solve two-step word problems involving dollars or cents with
totals within $100 or S1.

Christopher has 3 ten dollar bills, 3 Mary found 98 cents in her piggy bank.
five dollar bills, and 12 one dollar bills. She counted 1 quarter, 8 pennies, 3 dimes,
Jenny has $19 more than Christopher. and some nickels. How many nickels did
How much money does Jenny have? she count?

\ 5L

Lesson 14 Mark and Melissa both measured the same marker with an inch tile but came up with
different lengths. Circle the student work that is correct and explain why you
chose that work.

Objective: Connect

measurement with physical Melisa's Work

units by using iteration with an
inch tile to measure.

MelhisSa 1S Nt Deécavse She
Covnted tne nches ard Mave
Counicd tne C\asn  marks




Lesson 15

Objective: Apply concepts to create
inch rulers; measure lengths using
inch rulers.

Lesson 16

Measure and label the length of each side of the triangle using your ruler

Side B

E RCRES

Which side is the shortest? Side A
b, What is the L:ﬂgrh of Side A? 5 inches

¢. What is the length of Sides € ard B together? _Jr inches

. What is the difference between the shortest and longest sides? 2—

b, Sinches + inches = 1 foot

£ _ 8 nches + 4 inches = 1 foot

Objective: Measure various objects using inch rulers and yardsticks.

Circle the unit you would use to measure each item.

football field

inch/foo‘r/

@foo’r/yar‘d

cell phone

Name 3 things in your classroom. Decide which unit you would use to measure that

item. Record it in the chart in a full statement.

Item

Unit

I would use HW/O{S

to measure the length of

chalkboard




Lesson 17

Objective: Develop estimation strategies by applying prior knowledge of length

and using mental

Mental Benchmark Actual Length

benchmarks.

d.
Length of a desk

e

Length of a reading ; Np
book |

Length of a crayon

!'{ AT .|

.

Length of the room

Lesson 18

Objective: Measure an item twice using different length units and compare; re-

late measurement to unit size.

II‘?} cm 5 in

Thomas and Chris both measured the crayon below but came up with different
answers. Explain why both answers are correct

<8l | K

Thomas:
Chris:

Explanation: __ [ )\ 1




Lesson 19 Tarmmry and Martha both built fences around their preperties. Tammy's fence is 54
yards kong. Martha's fence is 29 yords longer than Tammy's

Objective: Measure to

Martha's Fence

B2

Tammy's Fenoe

compare the differences in

5l pands

length using inches, feet, and

yards.

Ia-.r.l_-h-
e
. , 2% T 54yd. )
a. How long is Martha's fence? e y:ru'-:ls O i"}ﬂd m
TR

0. What 13 the total I;'nz_i* h of bath fences? I:!“ ! yards

p3 12 5103 1225122, 137 c_—-—'-::l

T =T

Line & measured about i inehies, Ling [y measured about h inches

Line C i about _3 inches shorter than Line D

Lesson 20

Objective: Solve two-digit addition and subtraction word problems involving

length by using tape diagrams and writing equations to represent the problem.

Frankie has a 64-inch piece of rope and another piece that is 18 inches
shorter than the first. What is the total length of both ropes?

b"llh"‘—-——_____ .
— Y S EL B N |
[ _L-.:-_I 66-20=4b L ‘

/\mm T~ ?/

Both repes ore f]Dfnr.heL u‘“{bq 110 inches
! E-u




Lesson 21

Objective: Identify unknown numbers on a number line diagram by using the

distance between numbers and reference points.

Each unit on the meter strip has a length of . centimeters.
c=____ V0 £ Y\

Each hash mark represents 10 more on the number line

95

F= __U‘_g_

What is the difference between the two endpoints? ;_f) O

Lesson 22 Vincent’s meter strip got cut of f ot 68 centimeters. To measure the length of his
screwdriver, he writes "BI em = 68 em.” Alicia says it's easier to move the
screwdriver over 2 centimeters, What is Alicio’s subtraction sentence? Explain

Objective: Represent why she’s correct,

two-digit sums and SN ———
: - : Vincerss Tdes
differences involving ca om e

length by using the ruler m__ .
v

as a number line. Alicia's Tdea 4 —————————

s Flem

@3-J0=1%  Alicia is correct because when youre
eu  Can wake I.'Eitr‘-'i?*? numbers iF you

a_:-_*llpl-rp_g,{iﬁj
add the same ameunt to both numbers, The answer
il e Fle Sam#

Ingrid measured her gorden snake's skin To be 28 inches long using a yardstick, but
didn't start her measurement at zers, What might be the two endpoints of her

snakeskin on her meter stick? Write a subtraction sentence to match your idea.
e 2 i ——




Lesson 23

Obijective: Collect and record
measurement data in a table;
answer questions and
summarize the data set.

Lesson 24

Objective: Draw a line plot to
represent the measurement

data; relate the measurement
scale to the number line.

1. Measure the lines below in inches. Record the data using tally morks on the table
provided.

Line A

6in

Line B
Line €
Line b
Line E
Line F
Line &

Line= Length Mumber of Lines

Shorter than ¥ inches I I I I

Longer than 3 inches I

Equai to 3 inches I I

. How rm.im',l more lines are shorter than § inches than equal fo 5 inches?
2 lines

. What is the difference between the number of lines that are shorter than 5
inches and those that are longer than 5 inches? 3 lines

. Aszk and answer a comparison question that could be answered using the data

abowe. . .
How many more lines are equal to 5 inches

Cuestion:

than longer than 5 inches?

Length of Ribbon
Scraps
(centimeters)
14
16
18
20
22

Yh of Ribbe
e

b
Wi—4—i
o 1z M )

0 XXX KKK R X
D TR Xk

3
e P T S T

10
Line Plot (¢

a. Describe the pattern you see in the line plot.

Mosk ribben Scraps are 18 em or

b. How many ribbons are 18 centimeters or longer? 20

4

c. How many ribbons are 16 centimeters or shorter?

d. Create your own comparison question related to the data.

How many  more ribbons are 18 indhes than

16 indnes T 5 vibbon scraps




Lesson 25

Objective: Draw a line plot to
represent a given data set; answer
guestions and draw conclusions
based on measurement data.

Lesson 26

Objective: Draw a line plot to
represent a given data set; answer
guestions and draw conclusions
based on measurement data.

The chart shows the length of paper second-grade students used in their art
projects.

Length of Paper Number of Students
3 ft 2

:ﬂ' o 1

5 ft 9

6 ft &

|

Second Grade Line Plot
Aet Poper

LL

|
[V

i

L RRARA R ALK
VLT ARK XK AR RR

O KRR MR

U‘eeﬂ

a.

b.

c.

How many art projects were made? 23
What paper length occurred most often? Y fe c'l'

If 8 more students used 5 ft of paper and 6 more students used & ft of paper,
how would it change how the line plot looks?

Then SFF would be Yhe highest ysed and b £+ would
be Yhe second ‘Thishest.

. Draw a conclusion about the data in the line plot.

Students  like Yo use lonatr paper for art ?Njcd’s
better  than Ghert paper.

Use the data in the table provided to create a line plot and answer the questions.

2. The table below describes the length of pencils in Mrs. Richie's classroom
in centimeters.

| Length (centimeters) Number of Pencils l

12
14
15

16

'l..enjhs oF Mrs. Ricnies Tencils

T PEARAERARKRE
G PHRARERARRAR

cm

a. How many pencils were measured? _'Si_ +4+4=14% io+iv=20
M+2023%
b. Draw a conclusion as to why most pencils were 15 and 16 cm:
T thisk Mrs. Richie has  a lot of new pencils.

3
c. For this data, afline plot ' table (circle one) is easier to read because...

The numbere—are all in 4 vow and the
are casy 40 compare by looking at the x's.




