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NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview

Grade 3 ® Module 6
Collecting and Displaying Data

OVERVIEW

This 10-day module builds on Grade 2 concepts about data, graphing, and line plots. Topic A begins with a
lesson in which students generate categorical data, organize it, and then represent it in a variety of forms.
Drawing on Grade 2 knowledge, students might initially use tally marks, tables, or graphs with one-to-one
correspondence. By the end of the lesson, they show data in tape diagrams where units are equal groups
with a value greater than 1. In the next two lessons, students rotate the tape diagrams vertically so that the
tapes become the units or bars of scaled graphs (3.MD.3). Students understand picture and bar graphs as
vertical representations of tape diagrams and apply well-practiced skip-counting and multiplication strategies
to analyze them. In Lesson 4, students synthesize and apply learning from Topic A to solve one- and two-step
problems. Through problem solving, opportunities naturally surface for students to make observations,
analyze, and answer questions such as, "How many more?" or "How many less?" (3.MD.3).

In Topic B, students learn that intervals do not have to be whole numbers but can have fractional values that
facilitate recording measurement data with greater precision. In Lesson 5, they generate a six-inch ruler
marked in whole-inch, half-inch, and quarter-inch increments, using the Module 5 concept of partitioning a
whole into parts. This creates a conceptual link between measurement and recent learning about fractions.
Students then use the rulers to measure the lengths of precut straws and record their findings to generate
measurement data (3.MD.4).

Lesson 6 reintroduces line plots as a tool for displaying measurement data. Although familiar from Grade 2,
line plots in Grade 3 have the added complexity of including fractions on the number line (2.MD.9, 3.MD.4).
In this lesson, students interpret scales involving whole, half, and quarter units in order to analyze data. This
experience lays the foundation for them to create their own line plots in Lessons 7 and 8. To draw line plots,
students learn to choose appropriate intervals within which to display a particular set of data. For example,
to show measurements of classmates’ heights, students might notice that their data fall within the range of
45 to 55 inches and then construct a line plot with the corresponding interval.

Students end the module by applying learning from Lessons 1-8 to problem solving. They work with a
mixture of scaled picture graphs, bar graphs, and line plots to problem solve using both categorical and
measurement data (3.MD.3, 3.MD.4).
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NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview

Lessons

Distribution of
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Instructional Minutes

This diagram represents a suggested distribution
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MP = Mathematical Practice

Focus Grade Level Standards

Represent and interpret data.

3.MD.3  Draw a scaled picture graph and a scaled bar graph to represent a data set with several
categories. Solve one- and two-step “how many more” and “how many less” problems using
information presented in scaled bar graphs. For example, draw a bar graph in which each
square in the bar graph might represent 5 pets.

3.MD.4  Generate measurement data by measuring lengths using rulers marked with halves and
fourths of an inch. Show the data by making a line plot, where the horizontal scale is marked
off in appropriate units—whole numbers, halves, or quarters.

Foundational Standards

2.MD.5 Use addition and subtraction within 100 to solve word problems involving lengths that are
given in the same units, e.g., by using drawings (such as drawings of rulers) and equations
with a symbol for the unknown number to represent the problem.

2.MD.6  Represent whole numbers as lengths from 0 on a number line diagram with equally spaced
points corresponding to the numbers 0, 1, 2, ..., and represent whole-number sums and
differences within 100 on a number line diagram.

2.MD.9 Generate measurement data by measuring lengths of several objects to the nearest whole
unit, or by making repeated measurements of the same object. Show the measurements by
making a line plot, where the horizontal scale is marked off in whole-number units.

2.MD.10 Draw a picture graph and a bar graph (with single-unit scale) to represent a data set with up
to four categories. Solve simple put-together, take-apart, and compare problems® using
information presented in a bar graph.

! see Glossary, Table 1
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NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview m

Focus Standards for Mathematical Practice

MP.2

MP.5

MP.6

MP.7

Reason abstractly and quantitatively. Students work with data in the context of science and
other content areas and interpret measurement data using line plots. Students
decontextualize data to create graphs and then contextualize as they analyze their
representations to solve problems.

Use appropriate tools strategically. Students create and use rulers marked in inches, half
inches, and quarter inches. Students plot measurement data on a line plot and reason about
the appropriateness of a line plot as a tool to display fractional measurements.

Attend to precision. Students generate rulers using precise measurements and then measure
lengths to the nearest quarter inch to collect and record data. Students label axes on graphs
to clarify the relationship between quantities and units and attend to the scale on the graph
to precisely interpret the quantities involved.

Look for and make use of structure. Students use an auxiliary line to create equally spaced
increments on a six-inch strip, which is familiar from the previous module. Students look for
trends in data to help solve problems and draw conclusions about the data.

Overview of Module Topics and Lesson Objectives

Standards Topics and Objectives Days

3.MD.3 A | Generate and Analyze Categorical Data 4
Lesson 1: Generate and organize data.
Lesson 2: Rotate tape diagrams vertically.
Lesson 3: Create scaled bar graphs.
Lesson 4: Solve one- and two-step problems involving graphs.
3.MD.4 B | Generate and Analyze Measurement Data 5
Lesson 5: Create ruler with 1-inch, % inch, and % inch intervals, and
generate measurement data.
Lesson 6: Interpret measurement data from various line plots.
Lessons 7-8:  Represent measurement data with line plots.
Lesson 9: Analyze data to problem solve.
End-of-Module Assessment: Topics A—B (assessment % day, return % day, 1
remediation or further applications % day)
Total Number of Instructional Days 10
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NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview

Terminology

New or Recently Introduced Terms

= Frequent (most common measurement on a line plot)

= Key (notation on a graph explaining the value of a unit)

=  Measurement data (e.g., length measurements of a collection of pencils)

= Scaled graphs (bar or picture graph in which the scale uses units with a value greater than 1)

Familiar Terms and Symbols?

= Bar graph (graph generated from categorical data with bars to represent a quantity)

= Data (information)
. . . . 1
=  Fraction (numerical quantity that is not a whole number, e.g., 5)

= Line plot (display of measurement data on a horizontal line)

= Picture graph (graph generated from categorical data with graphics to represent a quantity)
= Scale (a number line used to indicate the various quantities represented in a bar graph)

= Survey (collecting data by asking a question and recording responses)

Suggested Tools and Representations

=  Bargraph

= Grid paper

=  Line plot

= Picture graph

= Rulers (measuring in inches, half inches, and quarter inches)
= Sentence strips

=  Tape diagram

2 .
These are terms and symbols students have seen previously.
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NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview m

Scaffolds®

The scaffolds integrated into A Story of Units give alternatives for how students access information as well as
express and demonstrate their learning. Strategically placed margin notes are provided within each lesson
elaborating on the use of specific scaffolds at applicable times. They address many needs presented by
English language learners, students with disabilities, students performing above grade level, and students
performing below grade level. Many of the suggestions are organized by Universal Design for Learning (UDL)
principles and are applicable to more than one population. To read more about the approach to
differentiated instruction in A Story of Units, please refer to “How to Implement A Story of Units.”

Assessment Summary

Administered Format Standards Addressed
End-of-Module After Topic B Constructed response with rubric 3.MD.3
Assessment Task 3.MD.4

*Because this module is short, there is no Mid-Module Assessment. Module 6 should normally be complete just prior to the
state assessment. This may not be true, however, depending on variations in pacing. In the case that it is not true, be aware
that 3.MD.3 (addressed in Topic A) is a pretest standard, while 3.MD.4 (addressed in Topic B) is a post-test standard.

3 Students with disabilities may require Braille, large print, audio, or special digital files. Please visit the website
www.p12.nysed.gov/specialed/aim for specific information on how to obtain student materials that satisfy the National Instructional
Materials Accessibility Standard (NIMAS) format.
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4/ Mathematics Curriculum

GRADE 3 ¢ MODULE 6

Topic A
Generate and Analyze Categorical
Data

3.MD.3
Focus Standard: 3.MD.3 Draw a scaled picture graph and a scaled bar graph to represent a data set with several
categories. Solve one- and two-step “how many more” and “how many less” problems
using information presented in scaled bar graphs. For example, draw a bar graph in
which each square in the bar graph might represent 5 pets.
Instructional Days: 4
Coherence -Links from: G2-M7 Problem Solving with Length, Money, and Data
G3-M1 Properties of Multiplication and Division and Solving Problems with Units of 2-5 and 10
-Links to: G4-M2 Unit Conversions and Problem Solving with Metric Measurement
G4-M7 Exploring Measurement with Multiplication

Drawing on prior knowledge from Grade 2, students generate categorical data from community-building
activities. In Lesson 1, they organize the data and then represent it in a variety of ways, e.g., tally marks,
graphs with one-to-one correspondence, or tables. By the end of the lesson, students show data as picture
graphs where each picture has a value greater than 1.

Students rotate tape diagrams vertically in Lesson 2. These rotated tape diagrams with units of values other
than 1 help transition students toward creating scaled bar graphs in Lesson 3. Bar and picture graphs are
introduced in Grade 2; however, Grade 3 adds the complexity that one unit—one picture or unit on the bar—
can have a whole number value greater than 1. Students practice familiar skip-counting and multiplication
strategies with rotated tape diagrams to bridge understanding that these same strategies can be applied to
problem solving with bar graphs.

In Lesson 3, students construct the scale on the vertical axis of a bar graph. One rotated tape becomes one
bar on the bar graph. As with the unit of a tape diagram, one unit of a bar graph can have a value greater
than 1. Students create number lines with intervals appropriate to the data.

Lesson 4 provides an opportunity for students to analyze graphs and to solve more sophisticated one- and
two-step problems, including comparison problems. This work highlights Mathematical Practice 2 as students
re-contextualize their numerical work to interpret its meaning as data.
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NYS COMMON CORE MATHEMATICS CURRICULUM Topic A m

A Teaching Sequence Toward Mastery to Generate and Analyze Categorical Data

Objective 1: Generate and organize data.
(Lesson 1)

Objective 2: Rotate tape diagrams vertically.
(Lesson 2)

Objective 3: Create scaled bar graphs.
(Lesson 3)

Objective 4: Solve one- and two-step problems involving graphs.
(Lesson 4)
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

Lesson 1

Objective: Generate and organize data.

Suggested Lesson Structure

B Fluency Practice (9 minutes)

[ Application Problem (7 minutes)
Concept Development (34 minutes)

[l Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (9 minutes)

= Group Counting on a Vertical Number Line 3.0A.1 (3 minutes)

= Model Division with Tape Diagrams 3.MD.4 (6 minutes)

Group Counting on a Vertical Number Line (3 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition. B0 —

T: (Project a vertical number line partitioned into intervals of 6, as shown. Cover the number —

line so that only the numbers 0 and 12 show.) What is halfway between 0 and 12? 48—

S: 6. —

T: (Write 6 on the first hash mark.)

36—
Continue for the remaining hashes so that the number line shows increments of six to 60.

T: Let’s count by sixes to 60. 24—
Direct students to count forward and backward to 60, occasionally changing the direction of the —
count. Repeat the process with the following possible suggestions:

12—

=  Sevensto 70

= Eightsto 80 -

=  Ninesto 90 0=
Model Division with Tape Diagrams (6 minutes)

Materials: (S) Personal white board
Note: This fluency activity reviews using tape diagrams to model division.

T: (Project tape diagram with 6 as the whole.) What is the value of the whole?

Lesson 1: Generate and organize data. n
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 1

S: 6.
T: (Partition the tape diagram into 2 equal parts.) How many equal parts is 6 broken into?
S: 2 equal parts.
T: Tell me a division equation to solve for the unknown group size. 6
S: 6+2=3.
T: (Beneath the diagram, write 6 + 2 =3.)
T: Onyour personal white board, draw a rectangle with 8 as the 6+2
whole.
S:  (Draw arectangle with 8 as the whole.)

T: Divide it into 2 equal parts, write a division equation to solve for the unknown, and label the value of

the units.

S:  (Partition the rectangle into 2 equal parts, write 8 + 2 =4, and label each unit with 4.)

Continue with the following possible suggestions, alternating between teacher drawings and student

drawings: 6+3,8+4,10+5,10+2,9+3,12+2,12+3,and 12 + 4.

Application Problem (7 minutes)

Damien folds a paper strip into 6 equal parts. He shades 5 of the equal parts and then cuts off 2 shaded

parts. Explain your thinking about what fraction is unshaded.

Note: This Application Problem provides an opportunity to cuF
review the concept of defining the whole from Module 5. Some
students may correctly argue that one-fourth is unshaded if f/jm
they see the strip as a new whole partitioned into fourths.

Concept Development (34 minutes)

Materials: (S) Problem Set, class list (preferably in alphabetical order, as shown to the
right)

Part 1: Collect data.
List the following five colors on the board: green, yellow, red, blue, and orange.

T: Today you will collect information, or data. We will survey to find out each
person’s favorite color from one of the five colors listed on the board. How
can we keep track of our data in an organized way? Turn and talk to your
partner.

S:  We can write everyone’s name with the person’s favorite color next to it.
- We can write each name and color code it with the person’s favorite color.
- We can put it in a chart.

Lesson 1: Generate and organize data.
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NYS COMMON CORE MATHEMATICS CURRICULUM

S:
T:

All of those ways work. One efficient way to collect
and organize our data is by recording it on a tally chart.
(Draw a single vertical tally mark on the board.) Each
tally like the one | drew has a value of 1 student.

Count with me. (Draw tally marks as students count.)

1 student, 2 students, 3 students, 4 students,
5 students.

(Draw HH.) This is how 5 is represented with tally
marks. How might writing each fifth tally mark with a
slash help you count your data easily and quickly? Talk
to your partner.

It’s bundling tally marks by fives. = We can bundle
2 fives as ten.

(Pass out the Problem Set and class list.) Find the chart
on Problem 1 of your Problem Set (pictured to the
right). Take a minute now to choose your favorite
color out of those listed on the chart. Record your
favorite color with a tally mark on the chart, and cross
your name off your class list.

Lesson 1

Familiarize English language learners
and others with common language
used to discuss data, such as most
common, favorite, how many more,
and how many fewer. Offer
explanations in students’ first language,
if appropriate. Guiding students to use
the language to quickly ask questions
about the tally chart at this point in the
Concept Development prepares them
for independent work on the Problem

Set.

(Students record.) Take six minutes to ask each of
your classmates, “What is your favorite color?”
Record each classmate’s answer with a tally mark
next to his favorite color. Once you’re done with
each person, cross her name off your class list to
help you keep track of who you still need to ask.
Remember, you may not change your color
throughout the survey.

(Conduct survey for about six minutes.)

1. “Whatis yourfavorite color?” Surveythe class to complete the tally chart below.

Color

Number of Students

Green

Yellow

Red

Blue

Orange

How many total students said green was their
favorite color?

(Say the number of students.)

| am going to record it numerically on the board below the label Green.

Continue with the rest of the colors.

T:

This chart is another way to show the same
information.

Use mental math to find the total number of students
surveyed. Say the total at my signal. (Signal.)

22 students.

Example Board:

Green

Yellow

Red Blue

Orange

4

2

3

Discuss your mental math with your partner for 30 seconds.

| added 4 then 2 to get 6. Six and 6 is 12, and then | noticed | had 10 left. Twelve and 10 is 22.
- I made 2 tens, 6 plus 4 and 7 plus 3, and then | added 2 more.

Lesson 1: Generate and organize data.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

Part 2: Construct a picture graph from the data.

T:

3. Use the tmlly chart in Problem 1 to complete: the picture graphs below.

Using pictures or a picture graph, let’s graph the data .

we collected. Read the directions for Problem 3 on Faverie cdrs

your Problem Set (pictured right). (Pause for students
to read.) Find the key, which tells you the value of a
unit, on each picture graph. (Pause for students to
locate the keys.) What is different about the keys on
these two picture graphs?

Green Yellow Red Blue Orange

In Problem 3(a), one heart represents 1 student, but in et () reresrs s

Problem 3(b), one heart represents 2 students.

Good observations! Talk to a partner: How would you Faverite colors

represent 4 students in Problems 3(a) and 3(b)?

In 3(a), | would draw 4 hearts. = In 3(b), | would only
draw 2 hearts because the value of each heart is 2

students.

(Draw @ @ @.) Each heart represents 2 — — — — p—
students, like in Problem 3(b). What is the value of this et Q) resraens et

picture?

6 students.

Write a multiplication sentence to represent the value
of my picture, where the number of hearts is the
number of groups, and the number of students is the
size of each group.

(Write3x2=6.)

Turn and talk: How can we use the hearts to represent
an odd number like 5?

S:  We can draw 3 hearts and then cross off a part of 1 Precise sketching of hearts drawn in
heart to represent 5. = We can show half of a heart i BEIIE ErRTEln ©F PrelslEm £ ey
to represent 1 student. prove challenging for students working
below grade level and others. The task
What is the value of half of 1 heart? of completing the picture graph may be
S: 1 student. eased by providing pre-cut hearts and
I'll estimate to erase half of 1 heart. Z?:;::ir\zlthaotf::?tﬁ: ilut?:r; —
(Erase half of 1 heart to show@ Q? Q .) Now, my A more accetsible picturep, <uchasa
o picture represents a value of 5. square. If students choose a different
T: Begin filling out the picture graphs in Problem 3. picture, they need to be sure to change
Represent your tally chart data as hearts and half- the key in order to reflect their choice.
hearts to make your picture graphs.
Lesson 1: Generate and organize data.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Problem Set (10 minutes)

Students should do their personal best to complete
Problems 2 and 4 within the allotted 10 minutes. Some
problems do not specify a method for solving. This is an
intentional reduction of scaffolding that invokes MP.5, Use
Appropriate Tools Strategically. Students should solve
these problems using the RDW approach used for
Application Problems.

For some classes, it may be appropriate to modify the
assignment by specifying which problems students should
work on first. With this option, let the careful sequencing
of the Problem Set guide the selections so that problems
continue to be scaffolded. Balance word problems with
other problem types to ensure a range of practice. Assign
incomplete problems for homework or at another time
during the day.

Student Debrief (10 minutes)

Lesson Objective: Generate and organize data.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a
conversation to debrief the Problem Set and process the
lesson.

Any combination of the questions below may be used to
lead the discussion.

= Compare the data in the picture graphs in
Problems 3(a) and 3(b).

= Share answers to Problems 4(c) and 4(d). What
would 4(d) look like as a multiplication sentence?

= Compare picture graphs with tally charts. What
makes each one useful? What are the limitations
of each?

=  Why is it important to use the key to understand
the value of a unit in a picture graph?

Generate and organize data.
10/30/14
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. Which color did students choase the least? How many students chose it?
Shdents ehese vellows the least. students chese vellow.

a

. What is the difference between the number of students in (c) and (d]? Write 2 number sentence to
show your thinking.

T-2=5 shdents

‘Write an equation to show the total number of students surveyed on this chart.
4l vbrT4D = 22
\z o 22 shdeats were SUrweycﬂ[.

RGN =

=

e ergiesre duna

friviettos erlga_ge""r 649
TR e e s s At i
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3. Use the tally chart in Problem 1 to complete the picture graphs below.

@
g ¢
Q Q g
@ ) % ¥ ©
Q@ V] @ %
@ v @ Y v
Green Yellow Red Blus Orange
Each QQ represents 1 student.
b.| ] Favarite Colors
Q
v Q@
@ @ % qQ
X V) @ ¥ @
Green Yellow Red Blue Orange
Each Q? represents 2 students.
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NYS COMMON CORE MATHEMATICS CURRICULUM

=  What math vocabulary did we use today to talk
about recording and gathering information?
(data, survey)

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that
were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read
aloud to the students.

Lesson 1: Generate and organize data.
ES#E—MON Date: 10/30/14
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4. Use the picture graph in Problem 3(b) to answer the following questions.
2. What does each Q’? represent?

Each @ff represents 2 students,

b Draw a picture and write @ numbss sentence to show hew to represent 3 students In your plcture
graph,

g 2+1:=3
e 1

How many does Q? 1\ Q) o O@ @ represent? Write a number sentence

to show how you know,
Tx2 =14
T+ represents 14 sludents.

B

How many maore @ did you draw for the color that students chose the mast than for the color
that students chose the least? Write 3 numbaer sentence 1o 3 h b
of votes for the calor that students chose the most and the color that students chose the least
T drew 2 and a half more hearts
Lor blue than for Yellow,

I1-2=5

5 more ctudents chose blue +han

‘j ellow,

“ .. ES&EMON mi: mrawwo—auu engageﬂy
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Problem Set

Name Date

1. “Whatis your favorite color?” Survey the class to complete the tally chart below.

Color Number of Students

Green

Yellow

Red

Blue

Orange

2. Use the tally chart to answer the following questions.

a. How many students chose orange as their favorite color?
b. How many students chose yellow as their favorite color?
c.  Which color did students choose the most? How many students chose it?
d. Which color did students choose the least? How many students chose it?

e. What is the difference between the number of students in (c) and (d)? Write a number sentence to
show your thinking.

f.  Write an equation to show the total number of students surveyed on this chart.

ESMMON Lesson 1: Generate and organize data. engage ny 6.A.9
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Problem Set

3. Use the tally chart in Problem 1 to complete the picture graphs below.

a.

Favorite Colors

Green Yellow Red Blue Orange

Each @ represents 1 student.

Favorite Colors

Green Yellow Red Blue Orange

Each @ represents 2 students.

Lesson 1: Generate and organize data.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Problem Set

4. Use the picture graph in Problem 3(b) to answer the following questions.

a. What does each @ represent?

b. Draw a picture and write a number sentence to show how to represent 3 students in your picture
graph.

c. How many does @ @ @ @ @ @ @ represent? Write a number sentence

to show how you know.

d. How many more @ did you draw for the color that students chose the most than for the color
that students chose the least? Write a number sentence to show the difference between the number
of votes for the color that students chose the most and the color that students chose the least.

ESMMON Lesson 1: Generate and organize data. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Exit Ticket

Name Date

The picture graph below shows data from a survey of students' favorite sports.

Favorite Sports

@,
@,

Football Soccer Tennis Hockey

0000
000
O

Each O represents 3 students.

a. The same number of students picked and as their favorite sport.

b. How many students picked tennis as their favorite sport?

c. How many more students picked soccer than tennis? Use a number sentence to show your thinking.

d. How many total students were surveyed?

Lesson 1: Generate and organize data. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Homework

Name Date

1. The tally chart below shows a survey of students’ favorite pets. Each tally mark represents 1 student.

Favorite Pets Number of Students
Cats el
Turtles 111/
Fish //
Dogs H 11/
Lizards //
The chart shows a total of students.

2. Use the tally chart in Problem 1 to complete the picture graph below. The first one has been done for
you.

Favorite Pets

C00000

Cats Turtles Fish Dogs Lizards

Each O represents 1 student.

a. The same number of students picked and as their favorite pet.

b. How many students picked dogs as their favorite pet?

c. How many more students chose cats than turtles as their favorite pet?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Homework

3. Use the tally chart in Problem 1 to complete the picture graph below.

Favorite Pets

Cats Turtles Fish Dogs Lizards
Each represents 2 students.
a. What does each represent?
b. How many does represent? Write a number sentence to show how
you know.
c. How many more did you draw for dogs than for fish? Write a number sentence to show how

many more students chose dogs than fish.

COMMON Lesson 1: Generate and organize data. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 2

Objective: Rotate tape diagrams vertically.

Suggested Lesson Structure

B Fluency Practice (9 minutes)

[ Application Problem (10 minutes)
Concept Development (31 minutes)

[l Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (9 minutes)

= Group Counting on a Vertical Number Line 3.0A.1 (3 minutes)
= Read Tape Diagrams 3.MD.4 (6 minutes)

Group Counting on a Vertical Number Line (3 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition.

T: (Project a vertical number line partitioned into intervals of 8, as shown.
Cover the number line so that only the numbers 0 and 16 show.) What
is halfway between 0 and 16?

S: 8.
T: (Write 8 on the first hash mark.)

Continue for the remaining hashes so that the number line shows increments of
eight to 80.

T: Let’s count by eights to 80.

Direct students to count forward and backward to 80, occasionally changing the
direction of the count. Repeat the process using the following possible
suggestions:

=  Sixesto 60

= Sevensto 70

= Ninesto 90

Lesson 2: Rotate tape diagrams vertically.
ES#E—MON Date: 10/30/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2

Read Tape Diagrams (6 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews the relationship between the value of each unit in a tape diagram and the
total value of the tape diagram. It also reviews comparing tape diagrams in preparation for today’s lesson.

T: (Project a tape diagram with 7 units.) Each unit in the tape diagram has a value of 4. Write a
multiplication sentence that represents the total value of the tape diagram.

S: (Write7x4=28.)

T: What is the total value of the tape diagram?

S: 28.

Use the same tape diagram. Repeat the process with the following suggested values for the units: 6, 3,9, 7,
and 8.

T: (Project tape diagrams as shown.)
What is the value of each unit in Tape A: 8 8 8 8
Diagrams A and B?

S: 8.

T: Write a multiplication sentence that B: 8 8 8 8 8 8 8
represents the total value of Tape
Diagram A.

S: (Writed4x8=32))

T: Write a multiplication sentence that represents the total value of Tape Diagram B.

S: (Write 7x8=56.)

Continue with the following possible questions:

=  What is the total value of both tape diagrams?
=  How many more units of 8 are in Tape Diagram B than in Tape Diagram A?
=  Whatis the difference in value between the 2 tape diagrams?

Application Problem (10 minutes)

Reisha played in three basketball games. She scored 12 points in Game 1, 8 points in Game 2, and 16 points
in Game 3. Each basket that she made was worth 2 points. She uses tape diagrams with a unit size of 2 to
represent the points she scored in each game. How many total units of 2 will it take to represent the points
she scored in all three games?

1% points
At st Total units of 3 bt4Y+3:=18
e B - T wilt fake 18 otal units of
Gore 2: 1 ouns X o vepresenr the points Scored

T paints in Al 3 jaw\es.
Game 3:]2 3 units
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2

Note: This problem reviews building tape diagrams with a unit size larger than 1 in anticipation of students
using this same skill in the Concept Development. Ask students to solve this problem on personal white
boards so that they can easily modify their work as they use it in the Concept Development. Invite students
to discuss what the total number of units represents in relation to the three basketball games (18 total units
of 2 is equal to 18 total baskets scored).

Concept Development (31 minutes)

Materials: (S) Tape diagrams from Application Problem, personal white board

Problem 1: Rotate tape diagrams to make vertical tape diagrams with units of 2.

T: Turn your personal white board so your tape diagrams

are vertical like mine. (Model.) Erase the brackets and 2
the labels for the number of units and the points. How 3
are these vertical tape diagrams similar to the picture “
graphs you made yesterday? . : o
= (2.3
S:  They both show us data. = Each unit on the vertical E "y "
tape diagrams represents 2 points. = The pictures on i3 o ol =
the picture graph had a value greater than 1, and so : E. Y -
does the unit in the vertical tape diagram. - - =la = (=
T: How are the vertical tape diagrams different - o [
from the picture graphs? < o
S:  The units are connected in the vertical tape diagrams. <~ 'g T °§
The pictures wer arate in the picture graphs. E & : &
e pictures were separate e picture graphs 2 E 5 S
- The units in the vertical tape diagrams are labeled,
but in our picture graphs the value of the unit was
shown on the bottom of the graph.
T: Nice observations. Put your finger on the tape that
shows data about Game 1. Now, write a multiplication
equation to show the value of Game 1’s tape.
S: (Write6x2=12)) Students working above grade level
T.  What is the value of Game 1’s tape? and others may use parentheses and
' _ ’ variables in their equations that
S: 12 points! represent the total points scored in all
T: How did you know that the unit is points? three games. Celebrate all true
. . . ions, particularly those that
S:  The Application Problem says Reisha scores 12 points eXprESS'OnS, p?r 'c_u o
in Game 1 apply the distributive property.
i .
, . . . . Students working below grade level
T: Let’s write a title on our vertical tape diagrams to help Sdlothereimayibenerit fromimore
others understand our data. What do the data on the scaffolded instruction for constructing
vertical tape diagrams show us? and solving equations for three
S:  The points Reisha scores in three basketball games. addends (number of units) and the
. . . . total points.
T: Write Points Reisha Scores for your title. (Model e
appropriate placement of the title.)
Lesson 2: Rotate tape diagrams vertically. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2

Problem 2: Draw vertical tape diagrams with units of 4.

T:

T:
S:

Suppose each unit has a value of 4 points instead of 2 points. Talk to a partner. How many units will
| draw to represent Reisha’s points in Game 1? How do you know?

Three units because she scored 12 points in Game 1, and 3 units of 4 points equals 12 points.

- Three units because 3 x4 =12 or 12 + 4 = 3. = Three units. The value of each unit is twice as
much. Before we drew 6 units of 2, so now we draw half as many. Each new unit has the value of
two old units.

Draw the 3 units vertically, and label each unit 4. (Model.) What label do we need for this tape?
Game 1.

Continue the process for Games 2 and 3.

T: How many total units of 4 does it take to represent the points Reisha scored in all three games?
S: 9 units!
T: How does this compare to the total units of 2 it took to represent Reisha’s total points?
S: It took half as many total units when we used units of 4.
T:  Why does it take fewer units when you use units of 4?
S:  The units are bigger. = The units represent a larger amount.
— T: How can you use vertical tape diagrams to write a multiplication sentence to represent Reisha’s
total points in all three games?
S:  Multiply the total number of units times the value of each unit. = We can multiply 9 times 4.
T: Write a multiplication number sentence to show the total points Reisha scored in all three games.
S: (Write9x4=36.)
T: How many points did Reisha score in all three games?
S: 36 points! NOTES ON
Continue with the following possible suggestions: MULTIPLE MEANS
m *  How many more units of 4 did you draw for Game 1 OF REPRESENTATION:
than Game 2? How does this help you find how many In Problem 1 of the Problem Set, some
more points Reisha scored in Game 1 than in Game 2? students with perceptual challenges
= Suppose Reisha scored 4 fewer points in Game 3. How may have difficulty tracking rows of
many units of 4 do you need to erase from Game 3’s SEUREE they count. Have students
i place a straightedge below each row as
tape to show the new points? they count by fours. Students working
= Reisha scores 21 points in a fourth game. Can you use below grade level may benefit from a
units of 4 to represent the points Reisha scores in fluency drill that reviews the fours
| Game 4 on a vertical tape diagram? group count.
COMMON | 7% o engage
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NYS COMMON CORE MATHEMATICS CURRICULUM

Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. Some
problems do not specify a method for solving. Students
should solve these problems using the RDW approach
used for Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Rotate tape diagrams vertically.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide students in a conversation
to debrief the Problem Set and process the lesson.

Any combination of the questions below may be used to
lead the discussion.

=  How does multiplication help you interpret the
vertical tape diagrams on the Problem Set?

=  Could you display the data in Problem 1 in a
vertical tape diagram with units of 6? Why or
why not?

= |f the value of the unit for your vertical tape
diagrams in Problem 1 was 2 instead of 4, how
would the number of units change?

= |n what ways do vertical tape diagrams relate to
picture graphs?

=  How did today’s Application Problem relate to our
new learning?

= |n what ways did the Fluency Practice prepare you
for today’s lesson?

Lesson 2:

Date: 10/30/14
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Lesson 2 Problem Set
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1. Find the total number of stamps each student has. Draw tape diagrams with a unit size of 4 to show the
number of stamps each student has. The first one has been done for you

T[T

Tanisha

Each ! represents 1 stamp

Dana

Raguel

pene

o [ T4 1[4 Y|4

[H]HHHH]*{M-

2. Explain how you can create vertical tape diagrams to show this data.

T can create Vertical +ape diagrams
.1:9‘ -h.t.rm'nj these tdpe diagrams, T+ shows
e

same data, but in a4 ffernt

COMMON ny
CORE engage
Lesson 2 Problem Set
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3. Complete the vertical tape diagrams below uf in? thd data from Problem 1.
a Y b.
][] _Td E K
Dana Tanisha Raquel Anna Dana Tanisha Raquel Anna

. What is a good title for the vertical tape diagrams?
A 300& ritle is Number of Stamps Collected.

d. How many total units of 4 are in the vertical tape diagrams in Problem 3(a)?
There are A0 +vtal Uniks of .
. How many total units of 8 are in the vertical tape diagrams in Problem 3(b)?
There are 10 total Un'ts of %
Compare your answers to Parts (d) and (e). Why does the number of units change?
The 4otal Numba 0f Units i bess in @ because
Hae value of each und in the verhaal tepe clr’n@w:us
in Problem 3 () s greater

g  Mattaeus looks at the vertical tape diagrams in ¥(b) and finds the total number of Anna and
Raquel's stamps by writing the equation, 7 x 8 = 56. Explain his thinking.

Mattaeus counted Hre Aumber of units for Anna
and  Raquel, whith is 1 and mulhplied Hort
k{j Yne value of each unit 2.

COMMON |l ny
CORE engage

Rotate tape diagrams vertically.

engage Y 6a19

This work is licensed under a

S - b o Shreal -
( ) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.

Lesson 2: Rotate tape diagrams vertically. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Problem Set

Name Date

1. Find the total number of stamps each student has. Draw tape diagrams with a unit size of 4 to show the
number of stamps each student has. The first one has been done for you.

SEEE BERE EEESE
PEEE BERE BEEESE
Tanisha SAEREE BEEE
@@@@ @@@@ Each 3@1 represents 1 stamp.
SRR BEEE
FEEE BERE
Raquel @@@@
EEEE
Anna
Dana: 4 4 4 4

Tanisha:
Raquel:

Anna:

2. Explain how you can create vertical tape diagrams to show this data.

Lesson 2: Rotate tape diagrams vertically. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Problem Set

3. Complete the vertical tape diagrams below using the data from Problem 1.

a. b.
4
4
4 8
4 8
Dana Tanisha Raquel Anna Dana Tanisha Raquel Anna

c. Whatis a good title for the vertical tape diagrams?
d. How many total units of 4 are in the vertical tape diagrams in Problem 3(a)?
e. How many total units of 8 are in the vertical tape diagrams in Problem 3(b)?

f. Compare your answers to Parts (d) and (e). Why does the number of units change?

g. Mattaeus looks at the vertical tape diagrams in 3(b) and finds the total number of Anna and
Raquel’s stamps by writing the equation, 7 x 8 = 56. Explain his thinking.

Lesson 2: Rotate tape diagrams vertically. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Exit Ticket

Name Date

The chart below shows a survey of the book club’s favorite type of books.

Book Club’s Favorite Type of Books
Type of Book Number of Votes
Mystery 12
Biography 16
Fantasy 20
Science Fiction 8

a. Draw tape diagrams with a unit size of 4 to represent the book club’s favorite type of books.

b. Use your tape diagrams to draw vertical tape diagrams that represent the data.

Lesson 2: Rotate tape diagrams vertically. n
COMMON | .0 Jofsof1a engage™ saz

(oc) BY-NC-SA This work is licensed under a
© 2014 Common Core, Inc. Some rights reserved. commoncore.org Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Homework

Name Date

1. Adisurveys third graders to find out their favorite fruits. The results are in the table below.

Favorite Fruits of Third Graders
Fruit Number of Student Votes
Banana 8
Apple 16
Strawberry 12
Peach 4

Draw units of 2 to complete the tape diagrams to show the total votes for each fruit. The first one has
been done for you.

Banana: 2 2 2 2

Apple:

Strawberry:

Peach:

2. Explain how you can create vertical tape diagrams to show this data.

Lesson 2: Rotate tape diagrams vertically. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Homework

3. Complete the vertical tape diagrams below using the data from Problem 1.

a b.
2
2
2 4
2 4
Banana Apple  Strawberry Peach Banana Apple  Strawberry Peach

c. What is a good title for the vertical tape diagrams?

d. Compare the number of units used in the vertical tape diagrams in Problems 3(a) and 3(b). Why does
the number of units change?

e. Write a multiplication number sentence to show the total number of votes for strawberry in the
vertical tape diagram in Problem 3(a).

f.  Write a multiplication number sentence to show the total number of votes for strawberry in the
vertical tape diagram in Problem 3(b).

g. What changes in your multiplication number sentences in (e) and (f)? Why?

Lesson 2: Rotate tape diagrams vertically. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3

Lesson 3

Objective: Create scaled bar graphs.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

[ Application Problem (5 minutes)
Concept Development (33 minutes)

Il Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= How Many Units of 6 3.0A.1 (3 minutes)
= Sprint: Multiply or Divide by 6 3.0A.4 (9 minutes)

How Many Units of 6 (3 minutes)

Note: This activity reviews multiplication and division with units of 6.

Direct students to count forward and backward by sixes to 60, occasionally changing the direction of the

count.

T:

S:
T:
S

How many units of 6 are in 127?

2 units of 6.

Give me the division sentence with the number of sixes as the quotient.
12+6=2.

Continue the process with 24, 36, and 48.

Sprint: Multiply or Divide by 6 (9 minutes)

Materials: (S) Multiply or Divide by 6 Sprint

Note: This Sprint supports multiplication and division using units of 6.

ESMMON Lesson 3: Create scaled bar graphs. engage ny 6.A.26
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NYS COMMON CORE MATHEMATICS CURRICULUM

Application Problem (5 minutes)

The vertical tape diagrams show the number of fish in Sal’s Pet

Store.
a.

b.

Lesson 3

5

5

Tank
A

Tank
B

Number of Fish in Sal’s Pet Store

5

5 5

5 5

5 5 5

5 5 5
Tank Tank Tank

c D E

Find the total number of fish in Tank C. Show your work.
Tank B has a total of 30 fish. Draw the tape diagram for
Tank B.
How many more fish are in Tank B than in Tanks A and D
combined?
I drew ¢ units
Q) 5x5=15 b) E of 5 45 chow 30-25=5 fish
There are 25 figh 5] 4 total of
M Tank C. a

) Tank A+D: 5x5 =25fich

There are S more Fsh
30 fish in Tank B, in Tank B than Tanks
A and D Carnl:ineo{.

Note: This problem reviews reading vertical tape diagrams with a unit size larger than 1. It also anticipates
the Concept Development, where students construct a scaled bar graph from the data in this problem.

Concept Development (33 minutes)

Materials:

straightedge

Problem 1: Construct a scaled bar graph.

T:

(Pass out Template 1 pictured below.) Draw the
vertical tape diagrams from the Application Problem
on the grid. (Allow students time to work.) Outline
the bars with your colored pencil. Erase the unit
labels inside the bar, and shade the entire bar with
your colored pencil. (Model an example.)

What does each square on the grid represent?
5 fish!

We can show that by creating a scale on our bar
graph. (Write 0 where the axes intersect, then write
5 near the first line on the vertical axis. Point to the
next line up on the grid.) Turn and talk to a partner.
What number should | write here? How do you
know?

Lesson 3: Create scaled bar graphs.
ES#E—MON Date: 10/30/14
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Template 1 with Student Work

(S) Graph A (Template 1) pictured below, Graph B (Template 2) pictured below, colored pencils,

Graph A

humloer of Fish o+ Sals Pet Store

—

%

%0
Numlﬂer &
??s'h 2
: 5
10

5

Tank A

Tank B

Tank

" TamkC

Tank O Tank £
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3

Ten because you’re counting by fives. = Ten because each square has a value of 5, and 2 fives is 10.
Count by fives to complete the rest of the scale on the graph.

(Count and write.)

What do the numbers on the scale tell you?

The number of fish!

Label the scale Number of Fish. (Model.) What do the labels under each bar tell you?

Which tank the bar is for!

What’s a good title for this graph?

Number of Fish at Sal’s Pet Store.

Write the title, Number of Fish at Sal’s Pet Store. (Model.)

Turn and talk to a partner. How is this scaled bar graph similar to the vertical tape diagrams in the
Application Problem? How is it different?

44 d0 490 490 49

S:  They both show the number of fish in Sal’s pet store. = The value of the bars and the tape
diagrams is the same. = The way we show the value of the bars changed. In the Application
Problem, we labeled each unit. In this graph, we made a scale to show the value.

T: You’re right. This scaled bar graph doesn’t have labeled units, but  Template 2
it has a scale we can read to find the values of the bars. (Pass out e s ot it -
Template 2, pictured to the right.) Let’s create a second bar graph e
from the data. What do you notice about the labels on this
graph? e

S:  They are switched! = Yeah, the tank labels are on the side, and Tk
the Number of fish label is now at the bottom.

T: Count by fives to label your scale along the horizontal edge. Then, e
shade in the correct number of squares for each tank. Will your
bars be horizontal or vertical? s

S:  Horizontal. (Label and shade.)

T: Take Graph A and turn it so the paper is horizontal. Compare it
with Graph B. What do you notice?

S:  They're the same!

T: Abargraph can be drawn vertically or horizontally, depending on where you decide to put the
labels, but the information stays the same as long as the scales are the same.

T: Marcy buys 3 fish from Tank C. Write a subtraction sentence to show how many fish are left in
Tank C.

S: (Write25-3=22))
T: How many fish are left in Tank C?
S: 22 fish!
T: Discuss with a partner how | can show 22 fish on the bar graph.
S:  (Discuss.)
T: I’'m going to erase some of the Tank C bar. Tell me to stop when you think it shows 22 fish. (Erase
until students say to stop.) Even though our scale counts by fives, we can show other values for the
bars by drawing the bars in between the numbers on the scale.
COMMON | o> (oo engage™ sax
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NYS COMMON CORE MATHEMATICS CURRICULUM

Problem 2: Plot data from a bar graph on a number line.

T: Let’s use Graph B to create a number line to show the
same information. There is an empty number line
below the graph. Line up a straightedge with each
column on the grid to make intervals on the number
line that match the scale on the graph. (Model.)

S: (Draw intervals.)

T:  Will the intervals on the number line be labeled with
the number of fish or with the tanks? Discuss with
your partner.

S:  The number of fish.

T:  Why? Talk to your partner.

S:  The number of fish because the number line shows the
scale.

T: Label the intervals. (Allow students time to work.)

Lesson 3

Assist students with perceptual
difficulties, low vision, and others with
plotting corresponding points on the
number line. To make tick marks, show
students how to hold and align the
straightedge with the scale at the
bottom of the graph, not the bars.
Precise alignment is desired, but
comfort, confidence, accurate
presentation of data, and a frustration-

Now, work with a partner to plot and label the number free experience are more valuable.

of fish in each tank on the number line.
S:  (Plot and label.)

Talk to a partner. Compare how the information is shown
on the bar graph and the number line. arachs

S:  The tick marks on the number line are in the same places as
the graph’s scale. = The spaces in between the tick marks
on the number line are like the unit squares on the bar
graph. = On the number line, the tanks are just dots, not Tank
whole bars, so the labels look a little different, too.

ik

T: We can read different information from the 2
representations. Compare the information we can read.

S:  With a bar graph it’s easy to see the order from least to O
most fish just by looking at the size of the bars. = The — T 1o ot
number line shows you how much, too, but you know i i +—1 f 11 % ;

s 1o

which is the most by looking for the biggest number on the
line, not by looking for the biggest bar.

T: Yes. A bar graph allows us to compare easily. A number line plots the information.

Problem Set (10 minutes)

Students should do their personal best to complete the Problem Set within the allotted 10 minutes. For
some classes, it may be appropriate to modify the assignment by specifying which problems they work on
first. Some problems do not specify a method for solving. Students should solve these problems using the
RDW approach used for Application Problems.

For this Problem Set, the third page can be used as an extension for students who finish early.

Lesson 3: Create scaled bar graphs.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3

Student Debrief (10 minutes)
NOTES ON

Lesson Objective: Create scaled bar graphs. MULTIPLE MEANS
OF REPRESENTATION:

Students working below grade level
and others may benefit from the

The Student Debrief is intended to invite reflection and active
processing of the total lesson experience.

Invite students to review their solutions for the Problem Set. following scaffolds for reading graphs
They should check work by comparing answers with a partner on the Problem Set:

before going over answers as a class. Look for misconceptions * Facilitate a guided practice of

or misunderstandings that can be addressed in the Debrief. estimating and accurately

determining challenging bar values.
Start with smaller numbers and
labeled increments, gradually
increasing the challenge.

Guide students in a conversation to debrief the Problem Set and
process the lesson.

Any combination of the questions below may be used to lead

the discussion. = Draw, or have students draw, a line
(in a color other than black) aligning
= Discuss your simplifying strategy, or a simplifying the top of the bar with its
strategy you could have used, for Problem 1(b). corresponding measure on the scale.

= Allow students to record the value

. . inside of the bar—in increments as a
= How did the straightedge help you read the bar graph tape diagram, or as a whole—until

in Problem 2? they become proficient.

= Share number sentences for Problem 1(c).

= Share your number line for Problem 4. How did
the scale on the bar graph help you draw the
intervals on the number line? What does each
interval on the number line represent?

Lesson 3 Problem Set
. . wme GINOL bse
=  Did you use the bar graph or the number line to
1. This table shows the number of students in each class.
answer the questions in Problem 5? Explain your T T
. Class Number of Students
choice. _

I Baking

f Sports 16
Chorus | 13
) Drama 13

=  Compare vertical tape diagrams to a scaled bar
graph. (If necessary, clarify the phrase scaled bar ikttt st
graph.) What is different? What is the same?

= Does the information change when a bar graph is
drawn horizontally or vertically with the same Number
scale? Why or why not?

Students

=  What is the purpose of a label on a bar graph?
=  How is a bar graph’s scale more precise than a

picture graph’s? I
=  How does the fluency activity, Group Counting on e Spare "5"5;;;3(,“,_5
a Vertical Number Line, relate to reading a bar "

erlear\umhe\ tence to find how many total students are ens guedm classes.
+ l% i TN FREs
25 = 5&; There aw 56 Studmis Ehrolled

How mnwcwa sludamsa sports than in chorus and baking combined? Write a number 11 € lISSES.

TR ave b fewer Shudmin i spoes
2o-1: b Haan in Chorus and baking combined.

graph?

| IS ST Al e engage"™’
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete

the Exit Ticket. A review of their work will help with ¥ e o S oA e By e
assessing students’ understanding of the concepts that wE L

were presented in today’s lesson and planning more b B

effectively for future lessons. The questions may be read N _

aloud to the students. R »

February  March  Aprl  May e
Manih

& Huwemuch money didKle save nMay? e Sdved 434 in Mﬂl‘f
b In which months did Kyle save less than §357 ngmaw’ A?n'[ dnd wa,

. How much mTl:‘iBmummJu-;man April? Write 2 number sentence 1o show your thinking,

d. The muney Kyle saved in ﬁhff ¥ Mﬁa{; .

I Complete the table below to how the same data ghven In the bar graph In proslem 2.
el February March Apr.'t May | Jure
mmre] 030 | ML [ %25 |34 |40

COMMON
| o b enga.ge“"' £an
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HEMATICS CUR Lesson 3 Problem Set

This bar graph shows the number of minutes Charlotte read from Monday through Friday.

Charlotte’s Reading Minutes

Friday : o I
Thursday | A I ‘

Da¥y  wednesday | i ‘ '
:
H
1

§ —

Tuesday

'
H
i

I

Monday = ['

B o il E
ot

0 30

Numh!r of Minutes

40 50 . ks
Mot 5‘5 mints s day
fl"’l‘\ wil. wd'\
Oloﬂn30‘105°bo’10 i

4. Use the graph’s lines as a ruler te draw in the intervals on the number line shown above. Then plot and
label a point for each day on the number line.

5. Use the graph or number line to answer the fallowing questions.

. On which days did Charlotte read for the same number of minutes? How many minutes did Charlotte

Shariziie read for 50 minues on Monday, Tuestay

and Thursday.

&

La

How many more minutes did Charlotte read on Wednesday than on Friday?
55.95= 30 Charlotte vead 30 minutes Mope on
M}eclhc_sém +Hraan o1 me

MRS | e engage"
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Sprint

A Number Correct:
Multiply or Divide by 6

1. 2x6= 23. ___x6=60
2. 3Ix6= 24. _ x6=12
3. 4x6= 25. _ x6=18
4. 5x6= 26. 60+6=
5. 1x6= 27. 30+6=
6. 12+6= 28. 6+6=

7. 18+6= 29. 12+6=
8. 30+6= 30. 18+6=
9. 6+6= 31. _ x6=36
10. 24+6= 32. _ x6=42
11. 6x6= 33. _ x6=54
12. 7x6= 34. _ x6=48
13. 8x6= 35. 42 +6=
14. 9x6= 36. 54+6=
15. 10x6= 37. 36+6=
16. 48 -6 = 38. 48 + 6 =
17. 42 + 6= 39. 11%x6=
18. 54 +6= 40. 66 +6=
19. 36+6= 41. 12x6=
20. 60+ 6= 42. 72:6=
21. ___x6=30 43, 14 %6 =
22. ___X6=6 44, 84:6=
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Sprint

B Number Correct:
Improvement:

Multiply or Divide by 6

1. 1x6= 23.  x6=12

2. 2x6= 24. _ x6=60

3. 3x6= 25. _ x6=18

4. 4x6= 26. 12+6=

5. 5x6= 27. 6+6=

6. 18+6= 28. 60+6=

7. 12+6= 29. 30+6=

8. 24+6= 30. 18+6=

9. 6+6= 31. _ x6=18

10. 30+6= 32. _ x6=24

11. 10%x6 = 33. _ x6=54

12. 6x6= 34.  x6=42

13. 7%x6= 35. 48 =6 =

14. 8x6= 36. 54+6=

15. 9x6= 37. 36+6=

16. 42 +6= 38. 42 -6 =

17. 36+6= 39. 11%x6=

18. 48 + 6 = 40. 66 +6=

19. 60+6= 41. 12x6=

20. 54+6= 42. 72:6=

21. ___%x6=6 43. 13x6=

22. _ x6=30 44, 78+6=
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Problem Set

Name Date

1. This table shows the number of students in each class.

Number of Students in Each Class
Class Number of Students
Baking 9
Sports 16
Chorus 13
Drama 18

Use the table to color the bar graph. The first one has been done for you.

Number of Students in Each Class

20

18

16

14

Number
of 12

Students

Baking Sports Chorus Drama

Class

a. What s the value of each square in the bar graph?
b. Write a number sentence to find how many total students are enrolled in classes.

c. How many fewer students are in sports than in chorus and baking combined? Write a number
sentence to show your thinking.

ESMMON Lesson 3: Create scaled bar graphs. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Problem Set

2. This bar graph shows Kyle’s savings from February to June. Use a straightedge to help you read the
graph.
Kyle’s Savings

50

45

40

35

Amount in
Dollars

25

20

15

10

February  March April May June
Month

a. How much money did Kyle save in May?
b. In which months did Kyle save less than $35?
c. How much more did Kyle save in June than April? Write a number sentence to show your thinking.

d. The money Kyle saved in was half the money he saved in

3. Complete the table below to show the same data given in the bar graph in Problem 2.

Months February

Amount
Saved in Dollars

Lesson 3: Create scaled bar graphs. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Problem Set

This bar graph shows the number of minutes Charlotte read from Monday through Friday.

Charlotte’s Reading Minutes

Friday

Thursday

Day  wednesday

1
1
1
:
Tuesday |
1
1
! 1
l !
Monday | :
1 }
! |
1
l #
0 10 20'30 40 50 '60 70
Number of Minutes
< >

4. Use the graph’s lines as a ruler to draw in the intervals on the number line shown above. Then plot and
label a point for each day on the number line.

5. Use the graph or number line to answer the following questions.

a. On which days did Charlotte read for the same number of minutes? How many minutes did Charlotte
read on these days?

b. How many more minutes did Charlotte read on Wednesday than on Friday?

ESMMON Lesson 3: Create scaled bar graphs. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Exit Ticket

Name Date

The bar graph below shows the students’ favorite ice cream flavors.

Favorite Ice Cream Flavors

Butter Pecan

Chocolate

Flavor

Strawberry

Vanilla

0 10 20 30 40 50 60

Number of Students

a. Use the graph’s lines as a ruler to draw intervals on the number line shown above. Then plot and
label a point for each flavor on the number line.

b. Write a number sentence to show the total number of students who voted for butter pecan, vanilla,
and chocolate.

Lesson 3: Create scaled bar graphs. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Homework

Name Date

1. This table shows the favorite subjects of third graders at Cayuga Elementary.

Favorite Subjects
Subject Number of Student Votes
Math 18
ELA 13
History 17
Science ?

Use the table to color the bar graph.

Favorite Subjects

20

18

16

14

12

Number 10
of Student
Votes 8

Math ELA History  Science
Subject

a. How many students voted for science?

b. How many more students voted for math than for science? Write a number sentence to show your
thinking.

c. Which gets more votes, math and ELA together, or history and science together? Show your work.

ESMMON Lesson 3: Create scaled bar graphs. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Homework

2. This bar graph shows the number of liters of water Skyler uses this month.

Liters of Water Skyler Uses

Week 1

Week 2

Week

Week 3

Week 4

0 10 20 30 40 50 60 70

Number of Liters

a. During which week does Skyler use the most water?
The least?

b. How many more liters does Skyler use in Week 4 than Week 2?

c. Write a number sentence to show how many liters of water Skyler uses during Weeks 2 and 3
combined.

d. How many liters does Skyler use in total?

e. If Skyler uses 60 liters in each of the 4 weeks next month, will she use more or less than she uses this
month? Show your work.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Homework

3. Complete the table below to show the data displayed in the bar graph in Problem 2.

Liters of Water Skyler Uses
Week Liters of Water
Lesson 3: Create scaled bar graphs. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Template 1

Tank A Tank B Tank C Tank D Tank E

Tank

graph A
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Template 2

Number of Fish at Sal’s Pet Store

Tank E
Tank D
Tank
Tank C
Tank B
Tank A
Number of Fish
< ~
~ 7
graph B
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4

Lesson 4

Objective: Solve one- and two-step problems involving graphs.

Suggested Lesson Structure

B Fluency Practice 10 minutes)

Concept Development 32 minutes)

(

[ Application Problem (8 minutes)
(

B Student Debrief (

10 minutes)
Total Time (60 minutes)
Fluency Practice (10 minutes)

= Read Line Plots 2.MD.9 (5 minutes)
= Read Bar Graphs 3.MD.3 (5 minutes)

Read Line Plots (5 minutes)

Materials: (T) Line plot (Fluency Template 1) pictured to the right
(S) Personal white board

Number of Children in Third-Grade Famiies

Note: This activity reviews Grade 2 concepts about line plots in x i
preparation for Topic B. § X :
T: (Project line plot.) This line plot shows how many children are x x x .
in the families of students in a third-grade class. How many x x x x
students only have one child in their family? Let’s count to find 1 2 3 a

the answer. (Point to the X’s as students count.) Humber of chidren X=1hi
S: 1,2,3,4,5,6,7,8.

Continue the process for 2 children, 3 children, and 4 children.

NOTES ON

MULTIPLE MEANS

OF REPRESENTATION:
Scaffold for English language learners

and others how to solve for how many
more. Ask, “How many third graders

T: Most students have how many children in their family?
S: 2 children.

T: Onyour personal white boards, write a number
sentence to show how many more third graders have
2 children in their family than 3 children.

S: (Write9-6=3.) have 2 children in their family? How
Continue the process to find how many fewer third graders many have 3 children? Which is
have 4 children in their family than 2 children and how many more—6 or 97 How many more?

more third graders have 1 child in their family than 3 children. (Count up from 6 to 9).”
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4

T: Onyour board, write a number sentence to show how many third graders have 3 or 4 children in
their family.

S: (Write6+2=8.)

Continue the process to find how many third graders have 1 or 2 children in their family and how many third
graders have a sibling.

Read Bar Graphs (5 minutes)

Materials: (T) Bar graph (Fluency Template 2) pictured to the right (S) Personal white board

Notes: This activity reviews Lesson 3. imberof e Syt Praciing i
T: (Project the bar graph Template.) This bar graph shows how
many minutes 4 children spent practicing piano. fen
T: Did Ryan practice for more or less than 30 minutes?
S: More. Kari
T: Did he practice for more or less than 40 minutes? z
S:  Less. Bren
T:  What fraction of the time between 30 and 40 minutes did
Ryan practice piano?
S: 1 half of the time. =
T: What's halfway between 30 minutes and 40 minutes? © mu_n:,”.:m e
S: 35 minutes.
T: The dotted line is there to help you read 35 since 35 is between two numbers on the graph. How

long did Kari spend practicing piano?
S: 40 minutes.

Continue the process for Brian and Liz.

T: Who practiced the longest?

S:  Brian.

T: Who practiced the least amount of time?

S:  Liz.

T: Onyour personal white board, write a number sentence to show how much longer Brian practiced
than Kari.

S:  (Write 60 — 40 = 20 minutes.)
Continue the process to find how many fewer minutes Ryan practiced than Brian.

T: Onyour board, write a number sentence to show how many total minutes Kari and Liz spent
practicing piano.

S:  (Write 40 + 20 = 60 minutes.)

Continue the process to find how many total minutes Ryan and Brian spent practicing piano and how many
total minutes all the children practiced.

Lesson 4: Solve one- and two-step problems involving graphs. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4

Application Problem (8 minutes)

The following chart shows the number of times an insect’s wings vibrate each second. Use the following
clues to complete the unknowns in the chart.

a. The beetle’s number of wing vibrations is the same
. v ’ a)
as the difference between the fly’s and honeybee’s. — 550-350=b
_‘E&’ o b=200

b. The mosquito’s number of wing vibrations is the

same as 50 less than the beetle’s and fly’s combined. b= the "I““"b"’r A bveetle's wings
of beetle's wing vibrate 200 fmes
vibvations each second.
Number of Wing N :
LB Vibrations Each Second b) — A
S0
Honeybee 350 @Li_/,—-l vz 2004550
= total vibrations V=150
Beetle b of beetle ound -G'.jo
Fly 550
Mosquito m r 150
%0 -60 = m
Note: The data from the chart will be used in the upcoming 50
Concept Development, where students will first create a bar m n 1o
graph and then answer one- and two-step questions from Ms Hae numboer of ) Mosti:: L
the graph. Mos‘tui-}o‘s winj wings viorate
Vibrations 100 times vach
S¢econd.
Concept Development (32 minutes)
Materials: (S) Graph (Template) pictured to the right, personal white board Graph Template
T: (Passout graph Template.) Let’s create a bar graph from the data in
the Application Problem. We need to choose a scale that works for the
data the graph represents. Talk to a partner: What scale would be
best for this data? Why?
S:  We could count by fives or tens. = The numbers are big, so that
would be a lot of tick marks to draw.
- We could do it by hundreds since the numbers all end in zero.
T: Inthis case, using hundreds is a strong choice since the numbers are between }
200 and 700. Decide if you will show the scale for your graph vertically or WE (= =" ongage™ s
horizontally. Then, label it starting at zero. '
S:  (Label.)

The number of wing vibrations for the honeybee is 350 each second. Discuss the bar you will make
for the honeybee with your partner. How many units will you shade in?

Lesson 4: Solve one- and two-step problems involving graphs. n
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NYS COMMON CORE MATHEMATICS CURRICULUM

U A

Maybe 4 units. We can round up. = But to show the
exact number, we just need to shade in 3 and one-half
units.

Many of you noticed that you’ll need to shade a half
unit to show this data precisely. Do you need to do the
same for other insects?

We will also have to do this for the fly since it’s 550.
Go ahead and shade your bars.

(Shade bars.)

On your personal white board, write a number
sentence to find the total number of vibrations 2
beetles and 1 honeybee can produce each second.
(350 + 200 + 200 = 750.)

Use a tape diagram to compare how many more
vibrations a fly and honeybee combined produce than
a mosquito.

(Work should resemble sample below.)

v
-
V=550+350
Vzqoo

Vetotal vibrats
oF @ honeybee and Fly

d=a00-700
e Ao = .00
o = number of more A fl arﬂo}wney]:ee.
;’llbrahjnaﬂ-\ b tombined tan produce
a4 o € - .
c‘i- ;ro&u:;‘ﬁ. 200 rrore. Vibrationg

cach cecond Hhan & mosquitp,

Lesson 4

Scaffold partner talk with sentence
frames such as the ones listed below.

= | notice
= The ’s wings are faster than
the ’s.

= When | compare the
, | see that....

and

= | didn’t know that....

= This data is interesting because....

T:  Work with your partner to think of another question that can be solved using the data on this graph.
Solve your question, and then trade questions with the pair of students next to you. Solve the new

question, and check your work with their work.

Problem Set (10 minutes)

Students should do their personal best to complete the Problem
Set within the allotted 10 minutes. For some classes, it may be
appropriate to modify the assignment by specifying which
problems they work on first. Some problems do not specify a
method for solving. Students should solve these problems using
the RDW approach used for Application Problems.

CO
cO
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Solve one- and two-step problems involving graphs.

Problem 1(a) on the Problem Set may
be the first time your students create
a bar graph without the scaffold of a
grid. Bring this to students’ attention,
and quickly review how the bars
should be created.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Student Debrief (10 minutes)

Lesson Objective: Solve one- and two-step problems
involving graphs.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsina
conversation to debrief the Problem Set and process the
lesson.

Any combination of the questions below may be used to
lead the discussion.

= |nvite students who used different scales for
Problem 1 to share their work.

=  How did you solve Problem 1(c)? What did you
do first?

=  What is the value of each interval in the bar
graph in Problem 2? How do you know?

=  How did you solve Problem 2(a)?

= Explain to your partner what you needed to do
before answering Problem 2(b).

= Compare the chart from the Application Problem
with the bar graph you made of that same data.
How is each representation a useful tool? When
might you choose to use each representation?

=  How did the fluency activity, Read Bar Graphs,
help you get ready for today’s lesson?

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that
were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read
aloud to the students.

COMMON Lesson 4: Solve one- and two-step problems involving graphs.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Problem Set |

name _(zing, Date
1. The chart below shows the number of magazines sald by each student,
Student Ben Rachel Jeff Stanley Debble
Magazines | 300 250 100 as0 500
Sold

2. Usethe chart to draw a bar graph below. Create an appropriate scale for the graph.

Number of sold by

Rachel : Gtanley Debbie.

Student

b. Explain why you chose the scale for the graph.
L chose 4o hove +he sale go by kuhdr:ds‘ because all
+he numbers go by hundreds or kq\#‘way‘ betwaen
hundreds.

. How many lejer magazines did Debbie sell than Ben and Stanley combined?
Ben and Stanley : 300+ 4502150
150~ (00=150 Debbie sold 150 fewer ma qu; an

d. How many more magazines did Debbie and Jeff sell than Ben and Rachel? me‘ i n (y
Dand T+ Cootloo=700  oo- S50=150

Band R: 300+25055% L oliie and Tefesold 150 rere
TRGgazines “han Ben and Rachel.

COMMON | teonts  Sobwonn sndtwosin potienm voing ook, i
Il &8k e engage"  ear
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2. The bar graph shows the number of visitors to a carnival from Monday through Friday.
Carnival Visitors
4003 1
Number of

visitors

Monday  Tuesday Wednesday Thursday  Friday

Day
3. How many fewer visitors were the_re on the least busy day than on the busiest day?
least busy: \90 visitors 0 There were 240
busiest : W3p visiters —190  fewer visitors,
240
b. Hew many more visitors attended the carnival on Monday and Tuesday combined than on Thursday
and Friday combined?
oto-pLo)=8e
Monday and Tuesday: 340 +300= &40 '3
&o0,
Thurgday and Friday : 196+ 370+ Sto o 4o
The diffarence is
80 peopla,
COMMON 2an 4: e GRE- N TWO-SECR BRODIEM iNVEIng EraEns.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Problem Set

Name Date

1. The chart below shows the number of magazines sold by each student.

Student Ben Rachel Jeff Stanley Debbie
Magazines 300 250 100 450 600
Sold

a. Use the chart to draw a bar graph below. Create an appropriate scale for the graph.

Number of Magazines Sold by Third-Grade Students

Magazines
Sold

Student

b. Explain why you chose the scale for the graph.

c. How many fewer magazines did Debbie sell than Ben and Stanley combined?

d. How many more magazines did Debbie and Jeff sell than Ben and Rachel?

Lesson 4: Solve one- and two-step problems involving graphs. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Problem Set

2. The bar graph shows the number of visitors to a carnival from Monday through Friday.

Carnival Visitors

500

450

400

350

300

Number of
Visitors

250

200

150

100

50

Monday Tuesday Wednesday Thursday Friday

Day

a. How many fewer visitors were there on the least busy day than on the busiest day?

b. How many more visitors attended the carnival on Monday and Tuesday combined than on Thursday
and Friday combined?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Exit Ticket

Name Date

The graph below shows the number of library books checked out in five days.

Library Books Checked Out
400

350

300
Number of

Library Books 250

Checked Out

200

150

100

50

o

Monday Tuesday  Wednesday Thursday Friday

Day

a. How many books in total were checked out on Wednesday and Thursday?

b. How many more books were checked out on Thursday and Friday than on Monday and Tuesday?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Homework

Name Date

1. Maria counts the coins in her piggy bank and records the results in the tally chart below. Use the tally
marks to find the total number of each coin.

Coins in Maria’s Piggy Bank
Coin Tally Number of Coins
Penny | HH HH HH-HH HH HH HH
HH HH HH HH HH HH T
Nickel | HH HH HH HH HH HH HH
HH HH HH HH HH T
Dime | HH HH HH HH HH HH HH
HH HH HH HH 1]
Quarter | - HHHHHH 1111

a. Use the tally chart to draw a bar graph below. The scale is given.

Coins in Maria’s Piggy Bank

Number of
Coins

10

Penny Nickel Dime Quarter
Coin

b. How many more pennies are there than dimes?

c. Maria donates 10 of each type of coin to charity. How many total coins does she have left? Show

your work.
Lesson 4: Solve one- and two-step problems involving graphs. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Homework

Ms. Hollmann's class goes on a field trip to the planetarium with Mr. Fiore’s class. The number of

2.
students in each class is shown in the picture graphs below.

Students in Ms. Hollmann’s Class Students in Mr. Fiore’s Class

> OOodooc | OOOoogd

* OOoOoooooac | |*™ | Oooooooc
I:I = 2 students I:I = 2 students

How many fewer boys are on the trip than girls?

a.
b. It costs $2 for each student to attend the field trip. How much money will it cost for all students to
attend?
c. The cafeteria in the planetarium has 9 tables with 8 seats at each table. Counting students and
teachers, how many empty seats will there be when the 2 classes eat lunch?
Lesson 4: Solve one- and two-step problems involving graphs. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Fluency Template 1

Number of Children in Third-Grade Families

X X X X X X X X
X X X X X X X X X
X X X X X X

Number of Children X =1 Child

line plot
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Fluency Template 2

Number of Minutes Spent Practicing Piano

Ryan
Kari
)
=
o
Brian
Liz

0 10 20 30 40 50 60 70

Number of Minutes

bar graph
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graph
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4{ Mathematics Curriculum

GRADE 3 ¢ MODULE 6

Topic B
Generate and Analyze Measurement
Data

3.MD.4
Focus Standard: 3.MD.4 Generate measurement data by measuring lengths using rulers marked with halves and
fourths of an inch. Show the data by making a line plot, where the horizontal scale is
marked off in appropriate units—whole numbers, halves, or quarters.
Instructional Days: 5
Coherence -Links from: G2-M7 Problem Solving with Length, Money, and Data
G3-M5 Fractions as Numbers on the Number Line
-Links to: G4-M2 Unit Conversions and Problem Solving with Metric Measurement

In Lesson 5, students use the method of partitioning a whole into equally spaced increments using the
number line as a measurement tool (G3—M5—Lesson 30) to partition a six-inch strip into 6 equal increments.
They repeat the process by partitioning the same strip into 12 equal increments and determine that it shows
half-inch intervals. Finally, students partition the strip into 24 equal increments to determine that they have
created quarter-inch intervals. The three measurements on the paper strip respectively measure in whole-
inch, half-inch, and quarter-inch measurements.

Students use their paper strip as a ruler to measure pre-cut straws that are less than six inches long. As they
measure, they make predictions about which of their measurements gives the most accurate data, eventually
concluding that it is typically the quarter-inch measurement.

Lesson 6 reintroduces the line plot as a tool for displaying measurement data. While students are familiar
with line plots from Grade 2, using fractional values on the line plot is a new concept in this lesson. To
prepare students for creating their own line plots in Lessons 7 and 8, Lesson 6 builds foundational experience
with representations given in fractional intervals. Students understand the conventions of line plots with
fractions and learn to interpret data from them.

In Lessons 7 and 8, students apply the conventions of constructing line plots with fractions to display
measurement data. They learn how to represent data when the data set has values of mixed units (i.e.,
double-digit whole numbers and a fraction). The process of representing their data on line plots naturally
evokes student observations about the distribution of the data and leads to solving comparative problems.
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NYS COMMON CORE MATHEMATICS CURRICULUM Topic B m

In Lesson 9, students analyze both categorical and measurement data to solve problems. Students also
explore the functions of different representations— graphs, charts, and line plots—and discuss the
appropriateness of each type of representation for different types of data.

This is a perfect opportunity to take advantage of measuring for science-related purposes. For example, if
you are germinating and growing bean plants, students may start by measuring the bean seed and then take
regular measurements of the plant as it grows. Students might also collect objects from the playground, such
as leaves from the same tree or blades of grass. They could talk about why someone might want to measure
these objects (e.g., to analyze the health of the tree).

A Teaching Sequence Toward Mastery to Generate and Analyze Measurement Data

. . . 1, 1, .
Objective 1: Create ruler with 1-inch, > inch, and " inch intervals, and generate measurement data.

(Lesson 5)

Objective 2: Interpret measurement data from various line plots.
(Lesson 6)

Objective 3: Represent measurement data with line plots.
(Lessons 7-8)

Objective 4: Analyze data to problem solve.
(Lesson 9)
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5

Lesson 5

. . . 1. 1. .
Objective: Create ruler with 1-inch, 5 inch, and " inch intervals, and
generate measurement data.

Suggested Lesson Structure

B Fluency Practice (10 minutes)

Concept Development (40 minutes)
Il Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (10 minutes)

= Group Counting 3.0A.1 (6 minutes)
= Factors of 12 3.MD.4 (4 minutes)

Group Counting (6 minutes)

Materials: (S) Personal white board
Note: This group counting activity reviews units of 6 and the relationship between multiplication and
division.

T: Count by sixes to 60. (Write on the board as students count.)

S: 6,12,18, 24,30, 36,42, 48, 54, 60.

6 12 18 24 30 36 42 48 54 60

1 six 2 sixes 3 sixes 4 sixes 5 sixes 6 sixes 7 sixes 8 sixes 9 sixes 10 sixes

6+6 12+6 18+6 24+6 30+6 36+6 42+6 48+6 54+6 60+ 6

(Beneath 6, write 1 six. Point to the 12.) 12 is the same as how many sixes?

2 sixes.

(Write 2 sixes beneath 12. Point to the 18.) 18 is the same as how many sixes?

3 sixes.

(Write 3 sixes beneath 18. Point to 1 six.) Let’s count units of 6. (Write as students count.)
1 six, 2 sixes, 3 sixes, 4 sixes, 5 sixes, 6 sixes, 7 sixes, 8 sixes, 9 sixes, 10 sixes.

J4 490 490 A

(Point to 60.) How many sixes are in 607?

MM N Lesson 5: Create ruler with 1-inch, 1 inch, and Linch intervals, and generate n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5

S:

Y 49

10 sixes.

(Beneath 10 sixes, write 60 +6=___.) What’s 60 + 6?

10.

(Write 60 + 6 = 10. Beneath 1 six, write 6+6=___.) On your personal white board, write the
number sentence.

(6+6=1.)

Repeat the process for the rest of the chart.

Factors of 12 (4 minutes)

Note: This activity prepares students for today’s lesson.

T: (Write 12 x ___ =12.) Say the number sentence, completing the unknown factor.

S: 12x1=12.
Continue with the following possible sequence: 1x_ =12,6x  =12,4x__ =12,2x___ =12,and
3x__ =12,

T: [I'll say a factor. You say the factor you need to multiply it by to get 12. The first factor is 1.

S 12.

T. 67

S: 2.

T. 472

S: 3.

T 127

S: 1.

T. 37?

S: 4.

Concept Development (40 minutes)

Materials: (S) 1" x 6" strip of yellow construction paper, colored pencils or markers (black, red, and blue),

ruler, lined paper (Template), 1 straw precut (vary 1", %", and %” lengths among students),
Problem Set

Problem 1: Partition and measure a paper strip into a ruler with whole-inch, half-inch, and quarter-inch
measurements.

T:

(Give each student one copy of the lined paper Template.) Turn your paper so the margin is
horizontal. Draw a number line on top of the margin. Mark 0 on the point where | did. (Model.)
Use your black marker to plot a point at every 4 spaces. Use the paper’s vertical lines to measure
the 4 spaces. Then, label the number line from 0 to 6, making sure there are 4 spaces for each part.
Tell your partner how you know each part is equal.

COMMON Lesson 5: Create ruler with 1-inch, % inch, and i inch intervals, and generate en a eny
CORE_ measurement data. g g

Date: 10/30/14

This work is licensed under a

© 2014 Common Core, Inc. Some rights reserved. commoncore.org ( ) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

6.B.4



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5

S: (Discuss.) Creating the Number Line
T: Use aruler to trace the vertical lines up from your number line to the 5 ‘ |
top of the paper at each point. (Pass out 1 yellow strip to each student.) |
Lay the yellow strip so that the left end touches the 0 endpoint on the
original number line, and the right end touches the vertical line that you .
traced at the number 6 (as shown to the right).

T:  Where the lines touch your strip, plot points on your strip. Extend the
points to make them tick marks. Then, turn your strip and number
below each tick mark from 0—6. (After labeling and turning the strip
back to its original position, the numbers on the strip will be upside

m down and ordered opposite from those on the number line. This is
shown to the right.)

I 3 [CES

Measuring Inches

]

T: Use your ruler to verify that the intervals on your strip are equal. _ ‘
Measure the full length of the yellow strip in inches. Measure the equal rl\

parts H
What measurement does each mark represent? ol !”H J
s: linch. —
We now know every 4 spaces marks 1 inch on our strip. Let’s repeat the
process, but this time we will mark a point on our number line (lined

paper) at every 2 spaces. What measurement will each mark represent?
Talk to a partner.

3

Measuring Half Inches

o

S:  Two spaces is half. = So, that must mean we will mark half inches!

Repeat the process:

= Plot points at every 2 spaces with a red marker to mark half inches. If a
point is already marked with a whole inch, plot the new, red point above
the black point. Then, plot and label every half inch between the whole
inches on the strip.

=  Plot points at every single interval with a blue marker to mark the
quarter inches. If a point is already marked with a whole or half inch,
plot the new, blue point above the black or red point. Then, plot every
quarter inch between the half inches on the strip. Do not have students
label every quarter inch on the strip since the spaces are too small.

Place the paper strip under a ruler to verify the accuracy of the paper
strip’s measurements. Encourage students to recognize that their paper
strips are, in fact, rulers as well.

T: Into what three units of measurement did we partition our
paper strips, or rulers?

S:  Whole inches, half inches, and quarter inches.
Point to 2 inches on your paper ruler.

S:  (Point.)
OMMON Lesson 5: Create ruler with 1-inch, = |nch and Linch intervals, and generate n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 m

T: Show your partner 1 half inch less than 2 inches on
your paper ruler.

NOTES ON
5:  (Show.) MULTIPLE MEANS
T:  Whatis 1 half inch less than 2 inches? OF ACTION AND
s: 1 % inches. EXPRESSION:
1. Scaffold student partitioning and
T: Show3 " inches. measuring of the paper strip with the
S: (Show.) following options:
= |nstruct how to align the zero

T: Show your partner 1 and a quarter inch more than points of the ruler and the strip

3% inches. step-by-step.

= Decrease the number of steps by
S: (Show.) pre-numbering the number line or

pre-marking inches.

. . 1,
T: Whatis 1 and a quarter inch more than 3-inches? .
4 = Use color. Highlight every fourth

1. q q q
S 4=inches. line of the grld: or lightly shade
2 every other 4 lines.
= Make the inch lines tactile with

. L1, .
Continue the process as needed with = inch less than 4 inches, nen o
2 glue or Wikki Stix to help students

1. 1. 1. . 3. ) -
—inch more than 1-inches, = inch less than 2 inches, = inch with low vision or perceptual
4 4 4 4 e 1
. 3. . difficulties. Because the surface of
more than 3 inches, and " inch less than 3 inches. the grid will be bumpy, have
. . . students label numbers once the

T: How many half inches are in 1 inch? strip is off the lined paper.

S: 2 halfinches.

T: How many quarter inches are in 1 inch?

S: 4 quarter inches.

T: How many quarter inches are in 1 half inch?

S: 2 quarter inches.

T: How many quarter inches are in 3 inches?

S: 12 quarter inches.

Problem 2: Generate measurement data.
Pass out the Problem Set and 1 pre-cut straw to each student.

T:  On Problem 1 of your Problem Set, use your paper ruler to measure
your straw to the nearest inch, half inch, and quarter inch. What do
you do if your measurement is not exact?

S:  We have to estimate.

T:  When you estimate, ask yourself, “Is it more than halfway or less than halfway?” After measuring
the straw you have, measure six of your classmates’ straws and record their measurements in the
chart on your Problem Set.

Note: Students should save their rulers. They will also be used in Lessons 6—7.

1,
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NYS COMMON CORE MATHEMATICS CURRICULUM

Problem Set (10 minutes)

Students should do their personal best to complete the
remainder of the Problem Set within the allotted 10 minutes.

For some classes, it may be appropriate to modify the

assignment by specifying which problems they work on first.
Some problems do not specify a method for solving. Students
should solve these problems using the RDW approach used for

Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Create ruler with 1-inch, =

Z inch intervals, and generate measurement data.

|nch and

The Student Debrief is intended to invite reflection and active

processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for

misconceptions or misunderstandings that can be

addressed in the Debrief. Guide students in a conversation

to debrief the Problem Set and process the lesson.

Any combination of the questions below may be used to

lead the discussion.

pattern?
= Share your answer for Problem 1(c).

=  Look at your data for Problem 1. Did you notice a |
I

= Have students share their thinking for Problem

2(c). If time permits, have a few students

Lesson 5

NOTES ON

MULTIPLE MEANS

OF ACTION AND

EXPRESSION:
Support English language learners as
they write their responses on the
Problem Set. Allow students to discuss
their thoughts in their language of
choice before writing. Provide
sentence starters and a word bank.
Sentence starters may include the
following:
= One half inch is the same as
= |t’s best to use the quarter-inch

ruler to measure because

Possible words for the word bank may
include the following:
exact  estimate accurate

precise measure

Lesson 5 Problem Set

measure an object larger than 6 inches with their
paper ruler using the method they describe.

Share your answer to Problem 3. What number
sentence could you use to find the answer?

How did using the lined paper help you partition

wome AR e
1. Use the ruler you made to measure different classmates’ straws to the nearest inch, chh and Linch.
Record the measurements in the chart below. Draw a star next to measurements that are r.-xanl
e ST e |
o nearest inch nearest % inch nearest  inch
_ mew | 3 25%*  |Qfords X
Catheriee | 4+ | 4w | 3%
Doug | A+ A« | 2%
Bva 4 4 Yh
Aavon | 3 | 3sx | 3%
 Karen o l* | *
L Philip e | 58 | 54

o Kaven sawisthe shores

b

c

jhl‘ll‘P

Choose the straw from your char ul at w

*s straw is the longest straw | measured. It measu

straw | measured. It measures l inchies}.

s 58 e

ost accurately measured with the

your paper strip accurately?

= Each paper strip measured 6 inches, so our
measurements were easy to mark. What if the
strips were 8 inches instead? How would you

partition the number line?
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NYS COMMON CORE MATHEMATICS CURRICULUM

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that
were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read
aloud to the students.

1

ESMMON Lesson 5: Create ruler with 1-inch, 3 inch, and i inch intervals, and generate
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2. Jenna marks a S-inch paper strip into equal parts as shown below.

T T ‘"'_'{_-# *;] é
LIV N I SR S + L
CO - S 257
o] | > 3 o 5
a. Labelthe whole and half inches on the paper strip.
b. Estimate to draw the Linch marks on the paper strip. Then fillin the blanks below.
linch is equal to 2 half inches.

Linchisequalto __ S quarter inches.

Lhalfinchis equal to_ & quarter inches.

c. Describe how Jenna could use this paper strip to measure an object that is longer than 5 inches.
Jenna can wark he fint 5 inches. Then she
can move Yhe paper Strip +o line up the O wa"M
e mark she mode ond Measure Hae objeck.

paper — olject
Stnp ¢ [TTITTY <= Yhare 5 inches and hove polper sHIp

3. Sari says her pencil measures 8 half inches. Bart disagrees and says it measures 4 inches. Explain to Bart
why the two measurements are the same in the space below. Use words, pictures, or numbers

[ 3 Y 5 & -

E 3 5 5 3 ‘

0 ! 2 3 4

Since 2 half inches 5 equal o linch, e Khow

Yaae ¥ half inches s equal w0 4 inches.
gias Yy
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 PrOblem Set

Name Date

. , . 1, 1,
1. Use the ruler you made to measure different classmates’ straws to the nearest inch, 5 inch, and " inch.
Record the measurements in the chart below. Draw a star next to measurements that are exact.

Measured to the Measured to the Measured to the
Straw Owner . 1. 1.
nearest inch nearest - inch nearest - inch
My straw
a. ’s straw is the shortest straw | measured. It measures inch(es).
b. ’s straw is the longest straw | measured. It measures inches.

. 1. .
c. Choose the straw from your chart that was most accurately measured with the " inch intervals on

1. . . .
your ruler. How do you know the " inch intervals are the most accurate for measuring this straw?

COMMON Lesson 5: Create ruler with 1-inch, % inch, and i inch intervals, and generate en a eny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Problem Set

2. Jenna marks a 5-inch paper strip into equal parts as shown below.

a. Label the whole and half inches on the paper strip.

b. Estimate to draw the % inch marks on the paper strip. Then, fill in the blanks below.

1linch is equal to half inches.
1linchis equal to quarter inches.
1 half inch is equal to quarter inches.

c. Describe how Jenna could use this paper strip to measure an object that is longer than 5 inches.

3. Sari says her pencil measures 8 half inches. Bart disagrees and says it measures 4 inches. Explain to Bart
why the two measurements are the same in the space below. Use words, pictures, or numbers.

MM N Lesson 5: Create ruler with 1-inch, 1 inch, and Linch intervals, and generate n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Exit Ticket

Name Date

Davon marks a 4-inch paper strip into equal parts as shown below.

a. Label the whole and quarter inches on the paper strip.

b. Davon tells his teacher that his paper strip measures 4 inches. Sandra says it measures 16 quarter
inches. Explain how the two measurements are the same. Use words, pictures, or numbers.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Homework

Name Date

. . . . 1, 1,
1. Travis measured 5 different-colored pencils to the nearest inch, 5 inch, and " inch. He records the
measurements in the chart below. He draws a star next to measurements that are exact.

Colored Measured to the Measured to the Measured to the
Pencil nearest inch nearest % inch nearest % inch
1 3
Red 7 6- 6-
2 4
1
Blue 5 5 5-
4
Yellow 6 5% * 5% *
1 3
Purple 5 4- 4-
2 4
3
Green 2 3 1;

a. Which colored pencil is the longest?

It measures inches.

b. Look carefully at Travis’s data. Which colored pencil most likely needs to be measured again? Explain
how you know.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Homework

2. Evelyn marks a 4-inch paper strip into equal parts as shown below.

a. Label the whole and half inches on the paper strip.

b. Estimate to draw the % inch marks on the paper strip. Then, fill in the blanks below.

1inch is equal to half inches.

1linchis equal to quarter inches.

1 half inch is equal to quarter inches.
2 quarter inches are equal to half inch.

3. Travis says his yellow pencil measures 5% inches. Ralph says that’s the same as 11 half inches. Explain
how they are both correct.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Template

lined paper

1.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6

Lesson 6

Objective: Interpret measurement data from various line plots.

Suggested Lesson Structure

B Fluency Practice (14 minutes)

[ Application Problem (5 minutes)
Concept Development (31 minutes)

[l Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (14 minutes)

= Group Counting 3.0A.1 (3 minutes)
= Multiply by 6 3.0A.7 (7 minutes)
= Read Bar Graphs 3.MD.3 (4 minutes)

Group Counting (3 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition.

T: Count by sevens to 70. (Write as students count.)
S: 7,14,21, 28,35, 42,49, 56, 63, 70.
T: Let’s count again. Try not to look at the board. When | raise my hand, stop.
S: 7,14, 21.
T: (Raise hand.) 21 is the same as how many sevens?
S: 3 sevens.
T: Say 3 sevens as a multiplication sentence.
S: 3x7=21.
T: Continue.
S:  28,35,42, 49, 56.
T: (Raise hand.) 56 is how many sevens?
S:  8sevens.
T: Say 8 sevens as a multiplication sentence.
S: 8x7=56.
T. (Write1l4+7=___ ) Let’s find the answer counting by sevens.
S: 7,14,
ES#E_MON I;:stseo:n 6: Ilrg/(e?’rg/rimeasurement data from various line plots. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6

How many sevens are in 14?

2 sevens.

Say the division number sentence.
14+7=2.

DA

Continue the process for the following possible sequence: 28 +7 and 63 + 7.

Multiply by 6 (7 minutes)
Materials: (S) Multiply by 6 (1-5) (Pattern Sheet)
Note: This activity builds fluency with multiplication facts using units of 6. It works toward students knowing

from memory all products of two one-digit numbers.

T: (Write5x6 = .) Let’s skip-count up by sixes to find the answer. (Raise a finger for each number
to track the count. Record the skip-count answers on the board.)

S: 6,12, 18, 24, 30.

T: (Circle 30, and write 5 x 6 = 30 above it. Write 3 x6 = .) Let’s skip-count up by sixes again.
(Track with fingers as students count.)
S: 6,12,18.

Let’s see how we can skip-count down to find the answer, too. Start at 30 with 5 fingers, 1 for each
six. (Count down with your fingers as students say numbers.)

S: 30 (5 fingers), 24 (4 fingers), 18 (3 fingers).
Repeat the process for 4 x 6.

T: (Distribute Multiply by 6 Pattern Sheet.) Let’s practice multiplying by 6. Be sure to work left to right
across the page.

Directions for Administration of Multiply-By Pattern Sheet
= Distribute Multiply-By Pattern Sheet.
= Allow a maximum of two minutes for students to complete as many problems as possible.
= Direct students to work left to right across the page.
=  Encourage skip-counting strategies to solve unknown facts.

Read Bar Graphs (4 minutes)

Materials: (T) Number of Miles bar graph (Fluency Template) pictured below (S) Personal white board

Note: This fluency activity reviews Lesson 4. Students may initially need support beyond what is written
below to find the exact number of miles driven, slightly extending the time this activity takes.

T: (Project bar graph.) What does this bar graph show?

S:  The number of miles a truck driver drove Monday through Friday.

T: On which day did the truck driver drive the most miles?

S:  Wednesday.

Lesson 6: Interpret measurement data from various line plots. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6

T: On which day did the truck driver drive the least number

of miles? Number of Milesa Truck Driver Drives
S:  Thursday. 0
T:  What is the scale for number of miles? w0
S: 50. "3
T: How many intervals are there between each 507? . EN
S: 5. I
T: On your boards, write a number sentence to show the " m_ﬁ

value of the smaller intervals.
S: (Write 50 + 5 = 10.) -
T: How many miles did the truck driver drive on Monday? "
S: 340 miles. ot

Mondsy Tuesdsy ~Wednesdsy Thumdsy Fridsy

T:  (Write 340 miles.) Day

Continue the process for the following: Tuesday, Wednesday, Thursday, and Friday.
T: Write a number sentence to find how many miles the truck driver drove from Monday through
Wednesday.
S:  (Write 340 + 300 + 430 = 1,070.)

T: Write a number sentence to find how many more miles the truck driver drove on Friday than on
Thursday.

S: (Write 400 - 190 = 210.)

Application Problem (5 minutes)
Katelynn measures the height of her bean plant on Monday and again on Friday. She says that her bean plant

grew 10 quarter inches. Her partner records 2% inches on his growth chart for the week. Is her partner right?
Why or why not?

16 quarker inclres

T et s right T dr
‘ 1 I A Nes, her partner s rjlnf ew A rufer
. - ‘ ‘ divided w0 quarter inches and 10 Fuarier
D o . TP é incives  is A} inches. Then T drew anotaer
ruter divided ivde half finches, I° can See
or +hhat 2B s +he Same as ais on my
":‘]‘1-1[-15[1'1: “"m - rulers.
:‘.o = 1 = Zr. -~ .ar

Note: This problem reviews the relationship between quarter, half, and whole inches from Lesson 5.
Students can choose to draw their own rulers or use the rulers they made from Lesson 6 to solve the
problem.

Lesson 6: Interpret measurement data from various line plots. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6

Concept Development (31 minutes)

Template

Materials: (T) Time spent outside line plot (Template) pictured Time s pent Qutside Over the Weekend

to the right (S) Personal white board, blank paper,

markers, Time Spent Outside line plot (Template) % )

x X X X x
Problem 1: Use line plots with fractions to display x X x X x X .
measurement data. | | | | | | |
T: (Project line plot, but only reveal the number line, as ’ ’ :
shown below. Point to the tick mark between 1 and 2.) ours X=1person

What should | label this tick mark on the number line?

S: 1% because it looks like it’s halfway between 1 and 2.

T: (Label1l %.) When | point to each tick mark, tell me what to write. (Point to the tick marks between 2

and 3 and then 3 and 4, respectively labeling them 2% and 3%.)

T: Talk to a partner. How is this number line similar to the ruler we made yesterday? How is it
different?

S:  They both show the numbers from 1 to 4. The ruler actually goes to 6 inches. = They’re both lines
marked with whole units and fraction units. = The number line shows the halves between each
whole number, but the ruler shows quarter inches too.

T: (Reveal the rest of the line plot.) What does the number 1 on this line plot represent?
1 hour.

T: What does the number 1% represent?

S:  One and 1 half hours. = One full hour and half of another hour. = One hour and 30 minutes.
If the label on our line plot was people instead of hours, could we have fractions?

S:  What is a fraction of a person? > My dad always says, “When | was half your size.”
- No, it wouldn’t make sense because you can’t have a fraction of a person.

T: So, when we use fractions on line plots, we need to make sure that it makes sense for the units to be
given as fractions. Talk to your partner. What else besides time could you show on a line plot with
fractions?

S:  The lengths of our straws from yesterday. = The heights of our classmates. = Our shoe sizes.
- The heights of our bean plants. = Anything we can measure!

T: That’s right, we can show measurements on a line plot with fractions. How is a line plot like a bar
graph or tape diagram?

Lesson 6: Interpret measurement data from various line plots. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6

S
T:
S:
T
S

The X’s are like the units of 1 in a tape diagram. = The X’s look like bars. = The tallest column of
X’s shows the most.

Which amount of time spent outside has the most X’s?
2 hours!

When we made bar graphs and picture graphs, we
used the word favorite to talk about the data that had
the largest value. Does it make sense to say 2 hours

) . 4 Give English language learners
was the favorite amount of time spent outside?

guided practice using frequent,

No. common, at least, more than, and
less than as they speak and write
their observations about data and
otherwise. Have students practice
with partners using sentence frames
like the ones below.

We can say that 2 hours was the most frequent or
common amount of time spent outside because it has
the most X’s. What was the second most frequent
amount of time spent outside?

1
1 3 hours. = The most frequently used word in
. our class is .
What does each X on the line plot represent?
| . students read for at least 20
A person! minutes last night.
1 .
How many people spent 2= hours outside? =  The most common excuse for
2 not having homework is .
4 people!

Problem 2: Read and interpret line plots with fractions.

Students work in groups of four to write true statements about the Time Spent Outside line plot. The goal is
to write as many true statements as possible in the time given. Each student in the group uses a different
colored marker and can only write with his or her specified color. This ensures engagement and equal
participation in this activity. Groups then prepare a poster with their statements to present to the class.

If time allows, the class can create a new line plot for this part of the lesson. Students can measure their
pencils to the nearest quarter inch. Then, they can record their pencil’s measurement on a class line plot,
using stickers (e.g., stars or colored dots) or by making X’s.

Prepare students:

1.

Write a list of words that the students must include in their statements. This list should include the
following words: at least, frequent, less than, and more than. Be sure to check for understanding of
these words.

To achieve the highest score of 4, each of the following must be included and be correct:
a. A statement using the word frequent or common.
b. A statement using the words at least.
c. A comparison statement using more than requiring subtraction to solve.
d. A comparison statement using less than requiring subtraction to solve.
Remind students that the amount of each color marker will be observed to check for equal
participation.

For the presentation, students can do a modified gallery walk where one student from each group stays at
the poster to be available to answer any questions about the statements.

Lesson 6: Interpret measurement data from various line plots. n
COMMON | .0 Jorsorta engage™

This work is licensed under a

© 2014 Common Core, Inc. Some rights reserved. commoncore.org ( ) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

6.B.19


http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM

Problem Set (10 minutes)

Students should do their personal best to complete the Problem
Set within the allotted 10 minutes. For some classes, it may be
appropriate to modify the assignment by specifying which
problems they work on first. Some problems do not specify a
method for solving. Students should solve these problems using
the RDW approach used for Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Interpret measurement data from various
line plots.

The Student Debrief is intended to invite reflection and active
processing of the total lesson experience.

Invite students to review their solutions for the Problem Set.
They should check work by comparing answers with a partner
before going over answers as a class. Look for misconceptions
or misunderstandings that can be addressed in the Debrief.
Guide students in a conversation to debrief the Problem Set and
process the lesson.

Lesson 6

Students working below grade level
may benefit from modifications to
Problem 2 of the Problem Set that
make the data easier to discern.
Consider the following:

Enlarge the Length of
Caterpillars line plot.

Have students label column
totals.

Have students mark or highlight
data they have counted.

Draw rectangles around data in
each column, or cover
remaining data with a piece of
paper to help students focus on
one set of data at a time.

Any combination of the questions below may be used to
lead the discussion.

NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 6 Problem Set m

= Using your answers from Problems 1(a) and (b), o G e
. . 1. Coach Harris measures the heights of the children on his third-grade basketball team ininches. The

what subtraction sentence could you use to find Pelgts e s e e i biow.

the number of children who are at least 53 inches st G o i G ket Team

tall? (15-6=9.) , 5

. . . 1 2 P 2 X f |
= How many half inches does the child who is 52~ o B < B L B SO e s
B S sk S s N 2 O o 0 TR

inches tall need to grow to be tall enough to do
the tip-off?

What is the most frequent length of the worms
in Problem 2? How do you know?

What kind of data can be shown on a line plot
with fractions? Are there any limitations?

How did the Application Problem prepare you for
today’s lesson?

s

B

[I} Eg!'\{iEMON enong:

0303 o o e S A, it

Heightin Inches X=1child

How many children are on the team? How do you know?

There ave 15 children on +he +eam. T ¥now
because T counted e (.

How many children are less than 53 inches tall?

Six Children are less Huaw 53 inches Hall

Coach Harris says that the most common height for the children on his team is Ssilnme@ Is he

" right? Explain your answer.

No, he's not right. Theve are 2 wost common
Weiqnts, 52 inches and 53% inches because +fney
wl have e most Childven: 3,

Coach Harris says that the player who doss the tip-off in the beginning of the game has to be at least
54 Inches tall. How many children could do the tip-off?

Four Children could do Vhe tip-off.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that
were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read
aloud to the students.

Lesson 6

| ae]
Lesson 6 Problem Set =7

2. Miss Vernler's class is studying . The lengths of the in inches are shown | i ol
below.
hnﬂMﬂl\%&Bmﬂ
b x
*
x
i 2 X * u
*
X x % x 3
kg ® x % x ® 2
! X x X X X £ x
x X x X X x X x x
y . L L 4 A 4
I 1 | I I I 1 1
i : : ' 3 ]
3 2 5
K 5 % . “ 5 4
Length in Inches X =1 worm

3. How many worms did the cass measure? How & you know?
The class measured 30 worms. T know be@wse
1 counted +he K's. .

b, Cara says that there are more worms 3 inches bong tham worms that are 32 and 42 inches long
combined. Is she right? Explain your answer,
(o worms are 3 3 inches.
Y+l =8 worms that are 3§ and 43 inches.
Mo, she's because +here are more worms that are
L N
3% forg and T ¥ long than 3 §inches long.
. Madeline finds ¥worm hiding under a leaf. She measures i, and it s 4 inche3 long. Piot the length
of the worm on the line plot.

Eg:;l’o" ;‘wa :;:;W.m‘m,.mww. en e""’ oz
e —— [ " s
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Multiply.

6

X

1

multiply by 6 (1-5)
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Lesson 6 Pattern Sheet

6 x 3 = 6 X 4 =
6 x 2 = 6 x 1 =
6 x 4 = 6 x 1 =
6 x 2 = 6 x 3 =
6 x 2 = 6 X 5 =
6 x 2 = 6 x 3 =
6 x 2 = 6 X 3 =
6 x 5 = 6 x 3 =
6 x 4 = 6 x 2 =
6 x 4 = 6 x 5 =
6 x 1 = 6 x 5 =
6 x 3 = 6 x 5 =
6 x 4 = 6 X 3 =
6 x 2 = 6 x 4 =
6 x 2 = 6 X 4 =
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Problem Set

Date

Name

1. Coach Harris measures the heights of the children on his third-grade basketball team in inches. The
heights are shown on the line plot below.

Heights of Children on Third-Grade Basketball Team

X X

X X X X X
X X X X X X X X
| | | | | | | | |
| |1 | | | |1 | |1 I

1 —
51 515 52 522 53 535 54 542 55
X =1 child

Height in Inches

a. How many children are on the team? How do you know?

b. How many children are less than 53 inches tall?

c. Coach Harris says that the most common height for the children on his team is 53 % inches. Is he

right? Explain your answer.

d. Coach Harris says that the player who does the tip-off in the beginning of the game has to be at least
54 inches tall. How many children could do the tip-off?

Lesson 6: Interpret measurement data from various line plots. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Problem Set

2. Miss Vernier’s class is studying worms. The lengths of the worms in inches are shown in the line plot

below.
Lengths of Worms
X
X
X X
X X
X X X X
X X X X X
X X X X X X X
X X X X X X X X
| | | | | | | | |
| |1 | | ! I | |3 I
1 2 3 1 2 2
3 3, 3; 3; 4 4 4, 4 >
Length in Inches X=1worm

a. How many worms did the class measure? How do you know?

3. 2 1.
b. Cara says that there are more worms 3; inches long than worms that are 32 and 42 inches long
combined. Is she right? Explain your answer.

c. Madeline finds a worm hiding under a leaf. She measures it, and it is 4% inches long. Plot the length
of the worm on the line plot.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Exit Ticket

Name Date

Ms. Bravo measures the lengths of her third-grade students’ hands in inches. The lengths are shown on the

line plot below.
Lengths of Hands of Third-Grade Students

X
X X
X X X
X X X X
X X X X X X
X X X X X X X X
| | | | | | | | |
| | | | | | | | |
2 3 1 2 3 1 2
3; 3. 4 4, 4 4 5 5 5,
Inches X = 1 student
a. How many students are in Ms. Bravo’s class? How do you know?
b. How many students’ hands are longer than 4% inches?
c. Darren says that more students’ hands are 4% inches long than 4 and 5% inches combined. Is he
right? Explain your answer.
Lesson 6: Interpret measurement data from various line plots. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Homework

Name Date

1. Ms. Leal measures the heights of the students in her kindergarten class. The heights are shown on the
line plot below.

Heights of Students in Ms. Leal’s Kindergarten Class

X
X X
X X X X
X X X X X
X X X X X X X X
| | | | | | | | |
| | | | | I | |1 I
40 40> a1 a1t 42 4z% 43 a3, 44
Inches X =1 student

a. How many students in Ms. Leal’s class are 41 inches tall?

b. How many students are in Ms. Leal’s class? How do you know?

c. How many students in Ms. Leal’s class are more than 42 inches tall?

. . 1.
d. Ms. Leal says that for the class picture students in the back row must be at least 425 inches tall. How

many students will be in the back row?

Lesson 6: Interpret measurement data from various line plots. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Homework

2. Mr. Stein’s class is studying plants. They plant seeds in clear plastic bags and measure the lengths of the
roots. The lengths of the roots in inches are shown in the line plot below.

Lengths of Plants’ Roots

X
X X X
X X X X X
X X X X X X X
X X X X X X X X
| | | | | | | | |
| |1 | | ! I | |3 I
1 2 3 1 2 3
2 2 2, 2; 3 3; 3; 3 4
Inches X =1 plant

a. How many roots did Mr. Stein’s class measure? How do you know?

. 1,
b. Teresa says that the 3 most frequent measurements in order from shortest to longest are 31 inches,

2. 3. .
32 inches, and 32 inches. Do you agree? Explain your answer.

c. Gerald says that the most common measurement is 14 quarter inches. Is he right? Why or why not?

Lesson 6: Interpret measurement data from various line plots. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Fluency Template

Number of Miles a Truck Driver Drives

500

450

400

350

Number 300
of
Miles 250

200

150

100

50

Monday Tuesday Wednesday  Thursday  Friday

Day

number of miles bar graph

Lesson 6: Interpret measurement data from various line plots. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Template

Time Spent Outside Over the Weekend

X
X X
X X X
X X X X X
X X X X X X
X X X X X X X
< | | | | | |
| I | | | ! i —>
1 1 2 2 3 3 4
Hours X =1 person

time spent outside line plot
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7

Lesson 7

Objective: Represent measurement data with line plots.

Suggested Lesson Structure

B Fluency Practice (15 minutes)

[ Application Problem (5 minutes)
Concept Development (30 minutes)

[l Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (15 minutes)

= Group Counting 3.0A.1 (3 minutes)
= Multiply by 6 3.0A.7 (8 minutes)
= Count by Halves and Fourths 3.MD.4 (4 minutes)

Group Counting (3 minutes)

Note: This group counting activity reviews the relationship between counting by a unit and multiplying and
dividing with that unit.

T: Count by sevens to 70.

S: 7,14,21,28, 35,42, 49, 56, 63, 70.

T: (Write4x7=___.) Whatis the value of 4 sevens? Count by sevens if you’re unsure.
S:  28.

T: Say the multiplication sentence.

S: 4x7=28.

Continue this process for 6 x 7 and 8 x 7.
T: (Write21+7=__.) Whatis 21+ 7? Count by sevens if you’re unsure.
S: 3.

Continue this process for35+ 7,49 +7,and 63 + 7.
T: Count by eights to 80.

S: 8,16, 24,32,40, 48, 56, 64, 72, 80.
T: (Write3x8=___.) Whatis the value of 3 eights?
S: 24,
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T: Say the multiplication sentence.
S: 3x8=24.

Continue this process for 6 x 8 and 8 x 8.

T: (Write24+8=___.) Whatis 24 + 8? Count by eights if you’re unsure.
S: 3.

Continue this process for 32 + 8, 56 + 8, and 72 + 8.

Multiply by 6 (8 minutes)
Materials: (S) Multiply by 6 (6—10) (Pattern Sheet)

Note: This activity builds fluency with multiplication facts using units of 6. It works toward students knowing
from memory all products of two one-digit numbers. See Lesson 6 for the directions for administration of a
Multiply-By Pattern Sheet.

T: (Write7x6=__.) Let’s skip-count up by sixes. I'll raise a finger for each six. (Raise a finger for
each number to track the count. Record the skip-count answers on the board.)

S: 6,12,18, 24, 30, 36, 42.

T: Let’s see how we can skip-count down to find the answer, too. Start at 60 with 10 fingers, 1 for each
six. (Count down with fingers as students say numbers.)

S: 60 (10 fingers), 54 (9 fingers), 48 (8 fingers), 42 (7 fingers).
Continue with the following suggested sequence: 9 x6, 6 x 6, and 8 x 6.

T: (Distribute Multiply by 6 Pattern Sheet.) Let’s practice multiplying by 6. Be sure to work left to right
across the page.

Count by Halves and Fourths (4 minutes)

Note: This activity reviews Lesson 6.

Halves:
1 3 4 6 7 9 0 11 2
T: Count by halves to 12 halves as | write. Please don’t 3 \zi ;N ; 3 \g 3 {[\ 7 42\-
count faster than | can write. (Write in fractional form . ) 5 . 5 .
as students count.)
S: 1 half, 2 halves, 3 halves...11 halves, 12 halves.
) 2 Fourths:
T: (Pointto E') Say 2 halves as a whole number. 12 39 5 6 7 \? s 1 1 ‘K“’g
1 i 1 \h 4 1 1 4 1 4

1.
) 1 2 3
T: (Lightly cross out > ,and write 1 beneath it.)

Continue the process for the following sequence:

N |

6
7 2 ’
T: Count by halves. Say whole numbers when you arrive at whole numbers. Try not to look at the

board. (Students count forward and backward on the number line. Occasionally change directions.)

Repeat the process for fourths.

Lesson 7: Represent measurement data with line plots. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7

Application Problem (5 minutes)

The chart shows the lengths of straws measured in Mr. Han’s class.
a. How many straws were measured? Explain how you know.
b. What is the smallest measurement on the chart? The greatest?

c. Were the straws measured to the nearest inch? How do you know?

Straw Lengths (in Inches)

3 4 4 ! 2 3 3 3
2 4 4

3 3 4 ! 3 ! 4 4 3
4 2 4 4
4 ! 5 3 3 4 !
4 2
4 4 3 ! 5 4 !
4 4

CD 20 Shraws wepe Weeqsured.

T Hinow +his  loecause b) The swallest measurement is K& inches. 9 No, %\“{ werein't  Waeasured +o

Yhere mre 80 weasaremencs  The greatest inezsurement i3 5 inches :hv; :\leares{ EVJ\";L\ _loc;aqn :t\erc
o Also  duarter-inches a
hart, and each haif - i nches.

fepresents L Staws.

Note: The Straw Lengths chart is included on the template used in the Concept Development. Rather than
recreate it for this problem, the template can be projected instead. Students will use the measurements
from the chart to create a line plot in the Concept Development. The questions from the Application Problem
help facilitate the discussion in the Concept Development about how to create a scale for the line plot.

Concept Development (30 minutes)

Materials: (S) Student-made ruler from Lesson 5, Straw
Lengths (Template) pictured with Problem 2 below

Use color to customize the

Problem 1: Draw a line plot representing measurement data. ) _
presentation of the data in the chart.

T: Let’srepresent Mr. Han’s class’s straw data using a line Enhance learners’ perception of the
plot. First, we need to determine the scale for our line information by lightly shading every
plot. The first measurement on the line plot will be the other row, highlighting numerators
smallest measurement in the chart. What is the and/or denominators, or consistently

writing whole numbers in a specific
color, e.g., using red for 4.

smallest measurement?

S: 2E inches.
4

Lesson 7: Represent measurement data with line plots. n
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Lesson 7

T: What do you think will be the last measurement on the line plot?

S:  5inches because it is the largest measurement.

[ T: Turnand talk to your partner. Look over the data in the chart. How do you know what interval we
should count by to create our scale?

S:  Counting by whole inches is the easiest, but it won’t allow us to plot all of our numbers. = The data
has numbers with whole inches, half inches, and quarter inches. It makes the most sense to count
by quarter inches because they’re the smallest.

T: To find out how many tick marks we need, we can count by fourths from Zzto 5. Each time we
count, keep track with your fingers.

T. Let’s count.

S:  (Track the count by fourths from 2 % to 5.)

T: How many tick marks do we need to draw altogether?

S: 10 tick marks.

2 1 .

T: | heard some count 3; and others count 35. Who is correct? Talk to your partner.

S: 2 fourths equals a half, so they are the same. 2> % and % is the same as one-half.

T: Both fractions name the same length. In the data chart, it is written as 3%, so it is best to label it the
same way.

T: (Pass out template). On the template, you see the chart from the Application Problem and an empty
number line. We need to partition our number line into equal intervals and label our scale. How
can we use our ruler to create equal intervals?

We can make a mark at every inch until we have 10 marks.
3 .
T: Draw to show 10 marks. Then, label each mark from ZZ to 5 inches. (Model as students work.)
L S: (Draw and label.)
Problem 2: Plot data set on the line plot.
o _ NOTES ON

T: Ntoglr\]/, |';.s 'Eclme to record :he;:lhata r(])n ;)u[ lmffplo»fh Ltook MULTIPLE MEANS
at the first measurement in the chart. Look for tha OF ENGAGEMENT:
measurement on your line plot. (Allow time for
students to locate.) Encourage students working below

. . grade level and others to whisper-read

T: Plot that data on the line plot with an X. (Model.) How e ki e ey e e el e
can we make sure that we plot the data only once? track the information. Students may

S: We can cross or check off each one as we go. work in pairs.

T: Plot the rest of the data with care, either crossing or Alternatively, challenge students
checking off each measure you plot. (Allow students working above grade level to offer two
time to work.) other representations of the data

L, Lo . . (picture graph, bar graph, tape
T: Let's give thIS line plot a title that 'teIIs what it shows. e, el e, e s ees
What data is represented on the line plot? compare and list the advantages of
using a line plot.
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S: Lengths of different straws.
T: Let’s title our line plot Straw Lengths. (Model.) Add Sample Work

the title to your graph. (Allow students time to work.) :
Let’s add a key to show what each X represents. What E "’ME"K"’:""'"("“’ ; :
does each X represent? W | V| owv| ogv| o5
ai c1 3£ 4 ﬁ ‘/
S:  Astraw! A A A R R
. . i sV 3 Lo aL v
T: (Model adding a key to the line plot.) Add a key to i ! i :
. . ’ | .2 l gt 5 It v
your line plot. (Allow students time to work.) Let’s | %Y V| A ) on
also put a label beneath the number line to tell the unit
our line plot shows. What unit did we use to measure?
S: Inches! Lenath
naths
T: Let’s add the word Inches underneath the numbers on Straw Le 3
the number line. (Model.) Now that our line plot has a
title, a key, and a unit label, anybody who looks at the ¥ X
i i iti i XA X X X X X X
line plot will know what it is showing. T e R EREE P
Continue with the following suggested questions: ) 203 3 34 4 YE Y5
=  How many straws were at least ___inches tall? i Tnches 1 vl
=  How many straws were taller/shorter than ___inches?
= Which measurements happened most/least frequently?
PrObIem SEt (10 mInUtes) NYS COMMON CORE MATHEMATICS CURRICULUM Lessan 7 Problem Set F;aﬁ
Students should do their personal best to complete the [ &
Problem Set within the allotted 10 minutes. For some Pp— 2 sclonce exparinert, The sudents messire the heghs oftheirbean
classes, it may be appropriate to modify the assignment "'"W"“""m?'"‘"'""”wj‘?::’:::“:::::“
by specifying which problems they work on first. Some T, T, e P e
problems do not specify a method for solving. Students Ty S Ty e T
should solve these problems using the RDW approach TV v ] e SR
used for Application Problems. iV BT vy )
2. Use the data to complete the line plot below.
. . Title: i Pla
Student Debrief (10 minutes)
Lesson Objective: Represent measurement data with line
plots. ¥ :
e I . M it e il =t
The Student Debrief is intended to invite reflection and N xR X e XL £
active processing of the total lesson experience. e 1 1 1 1 f !
Invite students to review their solutions for the Problem ke Inches =1 bean plant
Set. They should check work by comparing answers with
a partner before going over answers as a class. Look for e ;
. . . . 07 &8¢ | N R engage"V 6838
misconceptions or misunderstandings that can be AN R

addressed in the Debrief. Guide studentsina
conversation to debrief the Problem Set and process the lesson.
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Lesson 7

Any combination of the questions below may be used to lead the discussion.

What process did you use to complete the line
plotin Problem (a)?

What other questions could be answered based
on the Heights of Bean Plants data?

Why do you think four of the bean plants were so
short? What questions would you ask Mr. Han’s
class about this? (Possible student answers: Did
they have different soil? Were they short but
very healthy? Was it a different kind of bean
plant?)

In what ways is a line plot similar to a picture
graph in how it displays data? Bar graph? In
what ways is it different?

Why is it important to create a scale before
partitioning a number line?

In what ways did your knowledge of fractions
help you create your line plots?

How did the Fluency Practice activities connect to
today’s new learning?

How did the Application Problem help you get
ready for today’s lesson?

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with

NYS COMMON CORE MATHEMATICS CURRICULUM

COMMON  tessan7:
CORE

Lesson 7 Problem Set

. How many bean plants are t least 27 inches tall?

4 bean plants are at least 2 inchesall,

. How many bean plants are taller than 2 inches?

b tean plarts ove faller than 22 les.

What is the most frequent measurement? How many bean plants were plotted for this
measurement?

The most frequent rmeasurement is 13 inches,
Y bean plostts were plotled fr Fhoat measurentench:

. George says that most of the bean plants are at least 3 inches tall. Is he right? Explain your answer.

ije 15 wot Yagm_ Owly & bean F\an‘is are at least

3 inchesHall. 14 bean plants are sherter than 3
Inehes. 14 is pere than lo.

. Savannah was absent the day the class measured the height of their bean plants. When she returns,

her plant measures 2% inches tall. Can Savannah plot the height of her bean plant on the class line
plot? Why or why not?

Ves, Savnnaln can plot e height of her bean
?\gm—. 1% \s the sanne as 25,50 she can

draw an ‘X' at 2% inches.

Regresent messurement data with Lo plats
oate: 3i2aia

engage"

6.8.39

assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Pattern Sheet

Multiply.

6 x 1 = 6 x 2 = 6 x 3 = 6 x 4 =
6 x 5 = 6 x 6 = 6 x 7 = 6 x 8 =
6 x 9 = 6 x 10 = 6 x 5 = 6 x 6 =
6 x 5 = 6 x 7 = 6 x 5 = 6 x 8 =
6 x 5 = 6 x 9 = 6 x 5 = 6 x 10 =
6 x 6 = 6 x 5 = 6 x 6 = 6 x 7 =
6 x 6 = 6 x 8 = 6 x 6 = 6 x 9 =
6 x 6 = 6 x 7 = 6 x b = 6 x 7 =
6 x 8 = 6 x 7 = 6 x 9 = 6 x 7 =
6 x 8 = 6 x 6 = 6 x 8 = 6 x 7 =
6 x 8 = 6 x 9 = 6 x 9 = 6 x 6 =
6 x 9 = 6 x 7 = 6 x 9 = 6 x 8 =
6 x 9 = 6 x 8 = 6 x 6 = 6 x 9 =
6 x 7 = 6 x 9 = 6 x b = 6 x 8 =
6 x 9 = 6 x 7 = 6 x 6 = 6 x 8 =

multiply by 6 (6-10)

Lesson 7: Represent measurement data with line plots. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Problem Set

Name Date

Mrs. Weisse’s class grows beans for a science experiment. The students measure the heights of their bean
1.
plants to the nearest " inch and record the measurements as shown below.

Heights of Bean Plants (in Inches)

2 ! 2 3 ! 1 1

4 4 4 4 4
1-— 3 2— 3— 2—

4 4

2 2 3 2 ! 3

4

1 1

2— 3- 1- 2— 2
4 4
a. Use the data to complete the line plot below.
Title:

| | | | | | |

] | | | | | |

z 2 1 1 3 3 1

14 24 22 24 34

Lesson 7: Represent measurement data with line plots. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Problem Set

1.
b. How many bean plants are at least 2 " inches tall?

Label: X=

3.
c. How many bean plants are taller than ZZ inches?

d. Whatis the most frequent measurement? How many bean plants were plotted for this
measurement?

e. George says that most of the bean plants are at least 3 inches tall. Is he right? Explain your answer.

f.  Savannah was absent the day the class measured the heights of their bean plants. When she returns,
her plant measures 2% inches tall. Can Savannah plot the height of her bean plant on the class line
plot? Why or why not?

Lesson 7: Represent measurement data with line plots. n
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Name Date

Scientists measure the growth of mice in inches. The scientists measure the length of the mice to the nearest
1.
" inch and record the measurements as shown below.

Lengths of Mice (in Inches)
3% 3 3% 3E 4
31 3 4% 4= 32
4 41 4 4Z 4

Label each tick mark. Then, record the data on the line plot below.

Title:

w
alw —

Label: X =1 mouse

Lesson 7: Represent measurement data with line plots. n
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Name

Lesson 7 Homework

Date

Mrs. Felter’s students build a model of their school’s neighborhood out of blocks. The students measure the

heights of the buildings to the nearest i inch and record the measurements as shown below.

Heights of Buildings (in Inches)

3 1 3 3 4 1 4 3
4 4 4 2
3
4 3 3— 3 4—
4
1 3
3 3= 3-— 3— 4
2 4
1 1 3
Z Z Z 4 Z
3 2 3 4 3 2 3 4
1 1
3 4-— 4 3= 4
4 4
a. Use the data to complete the line plot below.
Title:
| | | | | | |
| | I | | | |
3 1 1 3 4 1 1
3 " 3 3 44 4
Label: X=
Lesson 7: Represent measurement data with line plots. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Homework

b. How many buildings are 4% inches tall?

- 1,
c. How many buildings are less than 35 inches?

d. How many buildings are in the class model? How do you know?

e. Brook says most buildings in the model are at least 4 inches tall. Is she correct? Explain your

thinking.
Lesson 7: Represent measurement data with line plots. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Template

Straw Lengths (in Inches)
’ * ‘2 2 =
3% 45 3% 4 4%
4% 5 3 3— 4=
2 ; ! ; y

straw lengths
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Lesson 8

Objective: Represent measurement data with line plots.

Suggested Lesson Structure

B Fluency Practice (14 minutes)

[ Application Problem (3 minutes)
Concept Development (33 minutes)

[l Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (14 minutes)

= Group Counting 3.0A.1 (3 minutes)
= Multiply by 7 3.0A.7 (7 minutes)
= Count by Halves and Fourths 3.MD.4 (4 minutes)

Group Counting (3 minutes)

Note: This group counting activity reviews the relationship between counting by a unit and multiplying and
dividing with that unit.

T: Count by eights to 80.

S: 8,16,24,32,40, 48,56, 64,72, 80.

T: (Write4x8=__.) What’s the value of 4 eights? Count by eights if you’re unsure.
S: 32.

T: Say the multiplication sentence.

S: 4x8=32.

Continue the process for 7 x 8 and 9 x 8.
T: (Write24+8=___.) What's 24 + 8? Count by eights if you’re unsure.
S: 3.

Continue the process for 40 + 8, 48 + 8, and 64 + 8.
T: Count by nines to 90.

S: 9,18, 27,36,45,54,63,72,81, 90.
: rite2x9=__. at’s the value of 2 nines? Count by nines if you're unsure.
T: (Write2x9 ) What’s the value of 2 nines? C by nines if you’
S: 18.
COMMON Lesson 8: Represent measurement data with line plots. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8

T: Say the multiplication sentence.
S: 2x9=18.

Continue the process for4x9,6x9,and 8 x 9.

T: (Write27+9=__.) What’s 27 + 9? Count by nines if you’re unsure.
S: 3.

Continue the process for45+9, 63 +9, and 81 + 9.
Multiply by 7 (7 minutes)
Materials: (S) Multiply by 7 (1-5) (Pattern Sheet)

Note: This activity builds fluency with multiplication facts using units of 7. It works toward students knowing
from memory all products of two one-digit numbers. See Lesson 6 for the directions for administration of a
Multiply-By Pattern Sheet.

T: (Write5x7=__.) Let’s skip-count up by sevens to find the answer. I'll raise a finger for each
seven. (Raise a finger for each number to track the count. Record the skip-count answers on the
board.)

S: 7,14,21, 28, 35.

T: (Circle 35 and write 5 x 7 = 35 above it. Write3x7=___.) Let’s skip-count up by sevens again.
(Track with fingers as students count.)

S: 7,14, 21.

T: Let’s see how we can skip-count down to find the answer, too. Start at 35 with 5 fingers, 1 for each
seven. (Count down with your fingers as students say numbers.)

S: 35 (5fingers), 28 (4 fingers), 21 (3 fingers).
Repeat the process for 4 x 7.

T: (Distribute the Multiply by 7 Pattern Sheet.) Let’s practice multiplying by 7. Be sure to work left to
right across the page.

Count by Halves and Fourths (4 minutes)

Note: This fluency activity reviews Lesson 6.

T: Count by halves to 12 halves as | write. Please 1N 34 5 § 7 9 N0 11 g2
don’t count faster than | can write. (Write as 2 2 2 7 T2 \g 2 & 2
students count.) 1 2 3 4 5 &

S: 1 half, 2 halves, 3 halves, 4 halves, 5 halves,
6 halves, 7 halves, 8 halves, 9 halves, 10 halves,
11 halves, 12 halves.

1 2 3 ¢ 5 6 7% 939 10 1 \E’\
T: (Pointto g.) Say 2 halves as a whole number. o k o \4\ AR
1 2 3
S: 1.
Lesson 8: Represent measurement data with line plots. n
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T:

Continue the process for the following sequence:

(Lightly cross out % and write 1 beneath it.)

10

IZI

N |
N |
N | ©

’ )

Lesson 8

NOTES ON
MULTIPLE MEANS

and =, OF REPRESENTATION:
2
. Although the term interval was
T: Count by halves, saying whole numbers when you introduced in G3-M2 and has been

arrive at whole numbers. Try not to look at the board.
(Direct students to count forward and backward on the
number line, occasionally changing directions.)

used earlier in this module, it may be
appropriate to revisit its meaning for
English language learners and others.

Use drawings, gestures, and examples
to explain the meaning of interval.
Offer explanations in students’ first
language, if possible. Link vocabulary
to synonyms they may be more familiar
with, such as space, period, distance,
and gap (on the number line).

Repeat the process for fourths.

Application Problem (3 minutes)

Mrs. Byrne’s class is studying worms. They measure the lengths
of the worms to the nearest quarter inch. The length of the

shortest worm is 3% inches. The length of the longest worm is

5% inches. Kathleen says they will need 8 quarter-inch intervals
to plot the lengths of the worms on a line plot. Is she right?
Why or why not?

& quarter-inch

X Ve )
— G N (ke ls

By Y54 45 sbs

No} athleen is hot Vi It because %e}z

<\
<l

will weed "7 quarter-inch interals, hot
3.

Note: This problem reviews Lesson 7, specifically using a quarter-inch scale to create a line plot. Invite
students to discuss what Kathleen did wrong in her calculations. (She counted the numbers, not the

intervals.) This problem provides an opportunity to discuss the number of tick marks versus the number of
intervals.

Concept Development (33 minutes)

Template
. . Mrs. Schaut measures the heights of the sunflower plants in her garden. The measurements are shown in the
Materials: (S) Heights of sunflower plants chart chart below.
(Template) pictured to the right, personal Halghts of Sunflower Plants {in inches)
white board, straightedge
61 63 62 61 62—
Problem 1: Plot a large data set to the nearest half inch. 613 613 613 52 s
. . 1 1
Students start with the heights of sunflower plants & &2 503 633 &
Template in their personal white boards. 6 o2k o P CE
T:  What data is shown in the chart? el el & el @l
S:  The heights of sunflower plants. 62 ol 62 o ol

Lesson 8:
Date:

Represent measurement data with line plots.
10/30/14
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T: How does the measurement data in this chart
compare to the measurement data we plotted

yesterday?
S:  Thereis a lot more data to plot! = The numbers are
bigger too! Give explicit prompts to students
T: Let’s make aline plot to display it. With a partner, working below grade level for each
discuss the steps you'll take to create a line plot of the step in the process of making a line plot
data. for the Heights of Sunflower Plants
. data. Make a poster, or speak the
S: (Discuss.) o
following:
T:  What number will the first tick mark on your line plot *  Find and record the smallest and
represent? How do you know? largest measurements as
S: 60 inches because it’s the smallest measurement. endpoints.
. - Choose the scale. Ask, “What
T: And the last tick mark? How do you know? . . :
interval will | use: whole numbers,
S: 64 inches because it’s the biggest measurement. halves, or quarters?”
T: What interval will you use to draw the tick marks *  Count by half inches from the
between 60 and 64? How do you know? smallestmeasurementiio thie
) largest measurement to find the
S: Half inches because that’s what a lot of the numberlofitickimarksttoldraw
measurements are. = I'll use half inches because it’s a Draw.
common unit in the chart. = Half inches because it’s = Plot the data on the line plot.
the smallest unit in the chart. Check off each point along the
way.

T: Go ahead and create your line plot. (Circulate to check

student work.) = Title the line plot and units, for

example, inches.
Problem 2: Observe and interpret data on a line plot.
T: Tell me a true statement about the heights of the sunflower plants in Mrs. Schaut’s garden.
S:  The most common height is 62% inches. = There is only 1 plant that is 60 inches tall. - 61, 61%,
and 63% inches all have the same number of plants. = There are more plants that are 62% inches

tall than 60, 60%, and 61 inches combined.

T: Are these statements true of the data in the chart?
S:  Yes, because it’s the same data. We just displayed it differently.
T: How does having the data displayed as a line plot help you to think and talk about it?
S: lcan easily see the number of plants for each measurement. = | can quickly see the most common
and least common measurements.
T: What are the three most frequent measurements in order from shortest to tallest?
S: 62,627, and 63 inches.
T:  What is the total number of plants that measure 62, 62 %, and 63 inches?
S: 16 plants!
T: How many plants were measured in all?
ES#E_MON LD(zstseo:n 8: ig;};g;izt measurement data with line plots. engage ny 6.B.46
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Lesson 8

S: 30 plants.

. 1 .

T: Write a number sentence to show how many plants do not measure 62, 62 > or 63 inches.

S:  (Write 30 — 16 = 14.)

T: (Write or say, “Most of the sunflower plants measure between 62 and 63 inches.”) True?

S:  Yes! = Yes, because 16 plants measure between 62 and 63 inches, and 14 plants don’t. Sixteen is
more than 14.

— T: What do you nOtICE about the |Oca't|0n of the th ree ::;sf,!s::;l:;measureswehe\gl\lsollm. sunflower plants in her garden. The measurements are shown in the
most frequent measurements on the line plot? e,

S:  They’re right next to each other. - The most a oy © v @ v @ v al v |
frequent measurement is in between the second and g v wy v aj v “ v oy
third most frequent measurements. “ oy @ v ey v @i v| =~

T:  What do you notice about the data before the three = & Aiv| wyw) ud | =
most frequent measurements? Bg O B o mW)| O E R G

62 52-:? v &2 63 W m% v

S: ltgoes1,2,3,3. 2 Hey, the number of plants goes up [
and then stays the same. = The number of plants Heights of Sunflower  Plants
increases or stays the same as it gets close to the most x
frequent measurement. P & x

X I 3 x

T: How about the data after the three most frequent . ¥ 1 % E L f %
measurements? ST Wk bl it oz sk 5 65 G

S: ltgoes 3, 2. = It starts to go back down! > After the Tinches X1 sunflower

perp +
most frequent measurement, the number of e
sunflower plants decreases for each measurement.

T: (Cover up the bottom three rows of data in the chart.) Erase the X’s on your line plot and create a

MP.7 new line plot with this data. (Allow students time to work.) Did the three most frequent
measurements change when you plotted less data?
1 .

S:  Yes, now the three most frequent measurements are 61, 61 > and 62 inches.

T: That means that most of the sunflowers in Mrs. Schaut’s garden are between 61 and 62 inches tall?

S:  No, that’s not right! = No, we saw earlier that most of the sunflowers are between 62 and 63
inches tall.

T: How did using less data change how we can talk about the heights of most of the sunflowers?
Discuss with your partner.

S:  When we used less data, it changed the most frequent measurements. = Yeah, with more data we
said most sunflowers were between 62 and 63 inches tall. But with less data, that changed to
between 61 and 62 inches.

T: How did the shape of the line plot change when we used less data? Talk to a partner.

S:  The height of the line plot changed because with more data, the most X’s for a measurement was 7,
but with less data, the most X’s is 3. = The three most frequent measurements shifted to the left
on the number line. = It doesn’t really follow the same pattern as increasing before the three most
frequent measurements and decreasing after the three most frequent measurements. = Except for

L the three most frequent measurements, all other measurements only have one X.
Lesson 8: Represent measurement data with line plots. n
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Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. Some
problems do not specify a method for solving. Students
solve these problems using the RDW approach used for
Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Represent measurement data with line
plots.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a
conversation to debrief the Problem Set and process the
lesson.

Any combination of the questions below may be used to
lead the discussion.

=  Look at Problem (b). With a partner, compare
the steps you took to create the line plot.

= (Invite students to share thinking for
Problem (d).) What can you say about most of
the leaves from Delilah’s tree?

= |f the only measurement data we had was the
top two rows of the chart, how might that change
your understanding of the width of most of
Delilah’s leaves?

=  Why does having a large amount of data help us
have a clearer understanding of what the data
means?

= Compare the shape of this data to that of the
bean plants from yesterday. Why might the bean
plants have grown so irregularly whereas the
sunflower plants did not? Might their
environments have been different?

Lesson 8:

Date: 10/30/14
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CORE
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Delilah stops under a silver maple tree and collects leaves. At home, she measures the widths of the leaves
tothe nearest 7 inch and records the measurements as shown below.

Widths of Silver Maple Tree Leaves (in Inches) }

5% v 3 v b; v 6 v 5; v ‘

b% v s: v 5% v if‘ v 6 WV

kv s v s v o v o7 v
| o v [ sj' v 6 W s% v
EEEARE NN RSN

a. Usethe data to create a line plot below.

Widths of Siluer Maple Tree Leaves

X
i
X X ¥
X X X
x X My ;
x X ® X
3 * X X x %
t t t + -t
&
52 5% 6 T %
Tinches
Xz 1 leaf
n aR B
o engage™ <
HEMATICS CUl N Lesson 8 Problem Set

b. Explain the steps you took to create the line plot

O 1 found the swilllest and largest measurements on +he
Chare o find where to Start and end my line  plot.

@ T warked and ldbeled my scale.

@ 1 vrecorded Hre data W\AHCMJ X's atloove Hae
measurements. T puk Chew mares on e fetble et to
e numboers  gfter T plotded +Haem.

BT wrate a fitle made o ey, and labeled Hre
MeasUrEMets with +he word, “Tnches®

c. How many more leaves were 6 inches wide than 6 inches wide?
b inches:  leaves g-Y: Y leawes
b} inches: 4 leceves

Y wore lmves were b inches wide than b¥ inches wide.

d. Find the three most frequent measurements on the line plot. What does this tell you about the
typical width of a silver maple tree leaf?

The 3 most frequent measurements on ¥ae line
plot are 532 inches, b inches, and b ¥ inches.
This tells we b st of the leaws are

between 53 and (4 inches wide.

sipon | engage™ s
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8

=  Looking at the size of most of the leaves from Delilah’s tree, do you know any trees in your
neighborhood that might be the same kind? Do you know any that are certainly not the same kind?
(Students might talk about trees they see in the park or in their neighborhood, such as “the tree in
the schoolyard,” etc.)

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.

Lesson 8: Represent measurement data with line plots. n
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Multiply.

7 x 1 = 7
7 x 5 = 7
7 x 3 = 7
7 x 5 = 7
7 x 2 = 7
7 x 2 = 7
7 x 1 = 7
7 x 4 = 7
7 x 4 = 7
7 x 4 = 7
7 x 4 = 7
7 x 2 = 7
7 x 4 = 7
7 x 5 = 7
7 x 3 = 7
multiply by 7 (1-5)

CQMMON | 0
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Represent measurement data with line plots.
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Lesson 8 Pattern Sheet

7 x 3 = 7 x 4 =
7 x 2 = 7 x 1 =
7 x 4 = 7 x 1 =
7 x 2 = 7 x 3 =
7 x 2 = 7 x 5 =
7 x 2 = 7 x 3 =
7 x 2 = 7 x 3 =
7 x 5 = 7 x 3 =
7 x 4 = 7 x 2 =
7 x 4 = 7 x 5 =
7 x 1 = 7 x 5 =
7 x 3 = 7 x 5 =
7 x 4 = 7 x 3 =
7 x 2 = 7 x 4 =
7 x 2 = 7 x 4 =

engage
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Name Date

Delilah stops under a silver maple tree and collects leaves. At home, she measures the widths of the leaves to
1.
the nearest " inch and records the measurements as shown below.

Widths of Silver Maple Tree Leaves (in Inches)
5 2 6 6% 6 5%
6— 6% 5l 5— 6
6— SZ 6% 6 61
6 6% 6 SZ 6=

a. Use the data to create a line plot below.

Lesson 8: Represent measurement data with line plots. n
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b. Explain the steps you took to create the line plot.

. . 1, .
c. How many more leaves were 6 inches wide than 65 inches wide?

d. Find the three most frequent measurements on the line plot. What does this tell you about the
typical width of a silver maple tree leaf?

Lesson 8: Represent measurement data with line plots. n
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Name Date

The line plot below shows the lengths of fish the fishing boat caught.

Lengths of Fish

X
X X
X X X
X X X X X
X X X X X X X X
l | | l | | | | l
<€ | | | | | | | >
TR 3 1 13
2 2; 2; 27 B 23, 23 23 24
Inch
nehes X = 1 fish

a. Find the three most frequent measurements on the line plot.

b. Find the difference between the lengths of the longest and shortest fish.

c. How many more fish were 23i inches long than 24 inches long?

Lesson 8: Represent measurement data with line plots. n
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Name

Lesson 8 Homework

Date

Mrs. Leah’s class uses what they learned about simple machines to build marshmallow launchers. They

record the distances their marshmallows travel in the chart below.

CO
cO

Distance Traveled (in Inches)

3

48~ 49 49~ 50 497
1 1 3

49 = 48— 49 = 48~ 49

2 4 4

1 1

49 = 49 — 48 49 — 48 —

4 4

49 48 — 49 49 48 —

a. Use the data to create a line plot below.

MMON
RE
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 Homework

b. Explain the steps you took to create the line plot.

3. 1.
c. How many more marshmallows traveled 4SZ inches than 48; inches?

d. Find the three most frequent measurements on the line plot. What does this tell you about the
distance that most of the marshmallows traveled?

Lesson 8: Represent measurement data with line plots. n
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Mrs. Schaut measures the heights of the sunflower plants in her garden. The measurements are shown in the

Lesson 8 Template

chart below.
Heights of Sunflower Plants (in Inches)
61 63 62 61 62—
61— 61— 61— 62 60
64 62 60— 63— 61
63 62— 62— 64 62 =
62— 63 - 63 62— 63—
62 62— 62 63 60—

heights of sunflower plants chart

CO
cO

MMON
RE

Lesson 8:
Date:
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Lesson 9

Objective: Analyze data to problem solve.

Suggested Lesson Structure

B Fluency Practice (14 minutes)

[ Application Problem (5 minutes)
Concept Development (31 minutes)

[l Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (14 minutes)

= Group Counting 3.0A.1 (3 minutes)
= Multiply by 7 3.0A.7 (7 minutes)
= Count by Halves and Fourths 3.MD.4 (4 minutes)

Group Counting (3 minutes)

Materials: (S) Personal white board

Note: This group counting activity reviews the relationship between counting by a unit and multiplying and
dividing with that unit.

T: Count by sixes to 60.
S: 6,12,18, 24,30, 36,42, 48, 54, 60.
T: (Write 4 sixes =__.) Write the number sentence.
S:  (Write 4 sixes = 24.)
T: Write 4 sixes as a multiplication sentence.
S: (Writedx6=24.)
T: (Write48+6=__.) Write the number sentence. Count by sixes if you're unsure.
S: (Write48+6=8.)
T: Count by eights to 80.
S: 8,16,24,32,40,48, 56, 64,72, 80.
T: (Write 3 eights=___.) Write the number sentence.
S: (Write 3 eights = 24.)
T: Write 3 eights as a multiplication sentence.
S: (Write3x8=24.)
ES#E_MON II.;stseo:n 9: ?g/a;éz/eljata to problem solve. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9

(Write 56 + 8 = ___.) Write the number sentence. Count by eights if you’re unsure.
(Write 56 +8=7.)

Count by nines to 90.

9, 18, 27, 36, 45, 54, 63, 72, 81, 90.

(Write 4 nines = ___.) Write the number sentence.

(Write 4 nines = 36.)

Write 4 nines as a multiplication sentence.

(Write 4 x 9 = 36.)

(Write 54 + 9 =__.) Write the number sentence. Count by nines if you’re unsure.
(Write 54 + 9 =6.)

AN U A U

Multiply by 7 (7 minutes)
Materials: (S) Multiply by 7 (6—10) (Pattern Sheet)

Note: This activity builds fluency with multiplication facts using units of 7. It works toward students knowing
from memory all products of two one-digit numbers. See Lesson 6 for the directions for administration of a
Multiply-By Pattern Sheet.

T (Write6x7= .) Let’s skip-count up by sevens to solve. I'll raise a finger for each seven. (Raise
a finger for each number to track the count. Record the skip-count answers on the board.)
S: 7,14,21,28, 35, 42.

Let’s skip-count down to find the answer, too. Start at 70. (Count down with fingers as students say
numbers.)

S: 70,63,56,49, 42.
Continue with the following suggested sequence: 8 x7,7 x7,and 9 x 7.

T: (Distribute the Multiply by 7 Pattern Sheet.) Let’s practice multiplying by 7. Be sure to work left to
right across the page.

Count by Halves and Fourths (4 minutes)

Note: This activity reviews Lesson 6.

T: Count by halves to 12 halves as |
write. Please don’t count faster 1 3 ‘nuf.‘,,‘ 5 % 7 \g 2 ‘% 1 42
than | can write. (Write as z z 2 T 2 2
students count.) 1 2 3 4 5 6

S: 1 half, 2 halves, 3 halves, 4 halves,
5 halves, 6 halves, 7 halves, 8
halves, 9 halves, 10 halves, 11
halves, 12 halves. \E\

2 3

| o
\E
1=
o

g
W b
g W
o
A !
-
da| =1

T: (Pointto %.) Say 2 halves as a
whole number.

[

Lesson 9: Analyze data to problem solve. n
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S: 1.
T: (Lightly cross out 2 and write 1 beneath it.)

’

N |
N | oo

. . 4 10
Continue the process for the following sequence: 255 3" and —.

T: Count by halves, saying whole numbers when you arrive at whole numbers. Try not to look at the
board. (Direct students to count forward and backward on the number line, occasionally changing
directions.)

Repeat the process for fourths.

Application Problem (5 minutes)

Marla creates a line plot with a half-inch scale from 33 to 37 inches. How many tick marks will be on her line
plot?

)

Ly
% % ot 9% 3 L s L F 7
(in inches)

There will be 9 ek marks
on Marla's line plot,

Note: This problem reviews the concepts taught in Lessons 7—8. Invite students to share their strategies for
solving this problem.

Concept Development (31 minutes)

Materials: (S) Bar graph and line plot (Template) Template
shown right, personal white board Money Spent at the Fair

540

Problem 1: Solve problems with categorical data.

Project the bar graph from the Template as shown. Money »30

T: This graph shows how some friends spent Spent  $20
their money at the fair.

$10

Project or read the following problem: How much

more money was spent on rides than on parking? 50 |_|

T: How can you use the graph to help you Games Food Parking Rides

solve this problem? Talk to a partner. Item or Activity

S: Il canread the value of the rides bar and

then subtract the value of the parking bar. $35—$5.

esson 9: nalyze data to problem solve.
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T: Choose a strategy and solve. (Allow students time to work.) How much more money was spent on
rides than on parking?

S: $30.

Talk to your partner: Why do you think more money
was spent on rides than on parking?

S:  Therides are one of the most fun activities at the fair. NOTES ON

- Yeabh, it wouldn’t make sense if parking cost more MULTIPLE MEANS

than the rides. = If parking was more expensive than OF REPRESENTATION:

the rides, people might not come to the fair at all! Guide students to use tools within the
graph to read values. In Money Spent
at the Fair, students should note that
rows are at increments of $10.
T:  What is the first thing we need to find out? Keeping this in mind, guide students to
quickly read the half unit as $5.
Scaffold fluency by having students

Project or read the following problem: The friends take a total
of $120 to the fair. How much do they have left after the fair?

S:  We need to find the total amount they spent at the

fair. draw lines in each bar to make $10
T: Talk to your partner. How will the graph help us find units, connecting back to their reading
the total amount? of picture graphs.

S: We can find how much the friends spent on each thing
shown by the bar graph. = Then, we can add the
amounts together.

Use the graph to write a number sentence to show how much money the friends spend in all.
(Write $30 + $25 + S5 + $35 = $95))

How much do the friends spend in all?

$95.

Have we solved the problem?

No. We need to find how much money the friends have left.

A I A O

Write a number sentence to show how much money the friends have left. (Allow students time to
work.) How much money do they have left after the fair?

S:  $25.
As time allows, continue with the additional questions below. Students may work independently, in pairs, or
in groups.

=  How much less did the friends spend on rides than on games and food combined?

= Parking costs $1 for each hour. The group of friends arrived at the fair at 3:00 p.m. What time did
they leave?

esson 9: nalyze data to problem solve.
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Problem 2: Solve problems with measurement data.

Project the line plot from the Template as shown. Template
T: This line plot shows the lengths of the crayfish in Crayfish Lengths from Mr. Nye’s Class
Mr. Nye's third-grade science class.
— Project or read the following problem: What is the total :
length of all the crayfish that are 3 inches long? X X
T: Talk to your partner. How can you use the line plot X X X X
to help you solve this problem? X x x x x X
. , . X X X X X X X
S: | can skip-count the X’s on the 3-inch mark by three. < | | | | | | | S
- | know there are 6 crayfish that are 3 inches long, | |1 |1 | I I I1
so | can just multiply 6 times 3. 2 2 2 23 3 3% 3
T: Solve. (Allow students time to work.) What is the Inches X = 1 Crayfish
total length?
S:  18inches!

T:
S:
T:

S v 4@

S:

Project or read the following problem: Mrs. Curie’s students also measure the lengths of their crayfish. They
notice the number of crayfish that are less than 3 inches long is half of the number of crayfish that are 3
inches long in Mr. Nye’s class. How many crayfish are less than 3 inches long in Mrs. Curie’s class?

What do you need to figure out first to solve this problem?
The number of crayfish in Mr. Nye’s class that are less than 3 inches long.

Discuss with a partner how to find the number of crayfish in Mr. Nye’s class that are less than 3
inches long.

(Discuss.)

How many crayfish are less than 3 inches long in Mr. Nye’s class?

10 crayfish!

How does this help you find the answer to the problem?

Well, Mrs. Curie’s class has half as many, so | can just divide 10 by 2. = | know that half of 10 is 5.
How many crayfish are less than 3 inches long in Mrs. Curie’s class?

5 crayfish!

As time allows, continue with the additional questions below. Students may work independently, in pairs, or
in groups.

Ginny uses half-inch square tiles to measure the longest crayfish. How many half-inch square tiles
does she use?

Use the line plot and the chart below to find the total number of crayfish that all of the third-grade
classes are studying.

Classroom Mr. Franklin | Mrs. Curie Mr. Nye Mrs. Nobel

Number of Crayfish 21 23 ? 24

The crayfish are kept in small tanks. There are 3 crayfish in each tank. How many tanks does
Mr. Nye’s class need?

esson 9: nalyze data to problem solve.
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T: Datais shown in different forms depending on how it is used. Compare the money spent at the fair
problem to Mr. Nye’s class’s crayfish problem. Talk to your partner. Would it make sense for the
money spent at the fair data to be switched to a line plot? Explain why or why not. Think about how
each representation helps you analyze the data.

S: Line plots usually show how many times a certain thing happens, like how many crayfish are a
certain measurement. It wouldn’t make sense to try to show money spent at the fair on a line plot.
- We use a number line to make a line plot. It wouldn’t make sense to put rides, food, games, and
parking as labels on a number line! = What would each X represent?

T: Bar graphs are used to compare things between different groups, and line plots are used to show
frequency of data along a number line.

T: Turn and talk to your partner. If we wanted to show the number of coins in 4 piggy banks, what
graph would you use and why?

S: A bar graph, because we have 4 different groups.
- It doesn’t make sense to plot piggy banks on a number line since we’re comparing what’s in each
piggy bank.

If needed and time permits, continue asking students about which graph would be most appropriate for

specific data. The chart below shows some of the titles of bar graphs and line plots they have seen in this
module.

Bar Graphs

Line Plots

Number of fish in each
tank

Number of students in
each class

Amount of money saved
each month

Number of magazines
sold by each student

Number of visitors to a
carnival each day

Number of coins in each
piggy bank

Lengths of straws

Number of hours spent
outside over the
weekend

Heights of children on
third-grade basketball
team

Lengths of caterpillars
Lengths of plants’ roots
Heights of bean plants

Heights of sunflower
plants

Widths of silver maple
tree leaves

Lesson 9: Analyze data to problem solve.
ES#E_MON Date: 11/5/14

engage Y 6se2

This work is licensed under a

© 2014 Common Core, Inc. Some rights reserved. commoncore.org ( ) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9

Problem Set (10 minutes)

Students should do their personal best to complete the NOTES ON

Problem Set within the allotted 10 minutes. For some MULTIPLE MEANS
classes, it may be appropriate to modify the assignment by OF ENGAGEMENT:
specifying which problems they work on first. Some Instead of completing the last word
problems do not specify a method for solving. Students problem of the Problem Set, offer
should solve these problems using the RDW approach used students working above grade level an
for Application Problems. open-ended challenge similar to the

ones listed below:

= Represent the information from
Student Debrief (10 minutes) Lengths of Blades of Grass in Inches
in a different type of graph. How
does the presentation change your
perception and understanding of
The Student Debrief is intended to invite reflection and active the data?
processing of the total lesson experience. = What other information might you
obtain if you were to make a line
plot for the Number of Apples
Picked picture graph?

Lesson Objective: Analyze data to problem solve.

Invite students to review their solutions for the Problem Set.
They should check work by comparing answers with a partner
before going over answers as a class. Look for misconceptions
or misunderstandings that can be addressed in the Debrief.
Guide students in a conversation to debrief the Problem Set and
process the lesson.

Any combination of the questions below may be used to Lesson 9 Problem Set
lead the discussion. _
Name Gﬁ no Date
] What scale did you use for Problem l(b)? Would 1. Four children went apple picking. The chart shows the number of appleschildren picked.
that scale work if Philip picked 21 apples? i (e l
Stewart | 16 B |
= Compare your solution for Problem 2(b) to a Rexanna | EL)
partner’s solution. Did you and your partner use - ’ l
the same strategy to solve the problem? o173 '
- b &
- . 2. Find the number of apples Roxanne picked to complete the chart. 72
Explain 'Fo your partner how you chose the scale i ssire e
for the line plot in Problem 3(a). b Create a picure raph below using he dat n the table, 1
*  Other than counting the X’s, is there another Arpfecpiss G e

strategy you can use to find the total number of
blades of grass that were measured in Problem

) 9]

3(b)? (Count the boxes in the chart or multiply to ; 0 g g

find the total number of boxes in the chart.) : & & 5 g
=  Would it make sense to display the number of : o) o) &

apples data in a line plot? Why or why not? (j = : P g
=  Whenis it best to show your data as a picture Srware  Tounre Tusk NN

graph? A bar graph? A line plot? What is the chid

difference? SQMMON [ s engage"
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Lesson 9 Problem Set

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete 2. sethechartorgraph to snswr the olowing questons
the Exit Ticket. A review of their work will he|p with 2. How many more apples did Stewart and Roxanne pick than Philip and Trisha?
. . ;e = -32=
assessing students’ understanding of the concepts that Steware and Roxaune: 10 4/84) = 40 40-32- 3 appies
. , . role_~% Stewart and Roxanne
were presented in today’s lesson and planning more picked % more apples
. . i i : = -
effectively for future lessons. The questions may be read Pulip ant Yrishe: 124302 32 plip and
Trisha,
aloud to the StUdentS- b. Trisha and Stewart combine their apples to make apples pies. Each pie takes 7 apples. How
many pies can they make?

Trisho ond Stewark: 12 +ib = 3%

T 7 ] ag =4
.- They can ware 4 pies.

a8

3. Ms. Pacha's science class measured the lengths of blades of grass from their school field to the nearest %

inch. The lengths are shown below.

Lengths of Blades of Grass (in Inches)

1 3
- v B
3 v 23 27
2 V| it st VY
4 x n
2% v 2% 0 3 /I
A
P L 23 ¢‘
1 4
COMMON : ny
CORE & engage
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a. Make a line plot of the grass data. Explain your chaice of scale.

Lerﬁ%; of Blades of Gruss

X
x %
%
¥« X X
: x : X X x
X * M X
¥ e s \ g 4 —
a 2% a2y 2% 3 3% 35 33
Tnches Xz | blade ofgmcs

3 Chose fouphs of dn inch for Wy scale loecause T
looked at all of the tenghs dnd fourths of an iach
was e swallest k.

b. How many blades of grass were measured? Explain how you know.

Y blades of Grass werve measured because I multipled
Hae humber of Wows of data in Hhe Chart tinres
e Wumber of Columns. H¥X b= Y

<. What was the length measured most frequently on the line plot? How many blades of grass had this
length? )
The lenabn mensured wost frequently was 23 inches,
Six ‘o\m{@; of grass had  Hais l‘evg*’h.

d. How many more blades of grass measured 2 inches than both 3 > inches and 2 inches combined?
A% b blades - 4= 2 blades
33 and 2: B4 15 4 blades
Two More blades of 3
Hhan both 3% and 2 inches combined,

vass Weasured 2% inches

COMMON ny B.68
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Multiply.

7

X

1

multiply by 7 (6—10)

CO
cO

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

MMON

Lesson 9:
Date:

10

Analyze data to problem solve.

10/30/14
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7 x 3 = 7 x 4 =
7 x 7 = 7 x 8 =
7 x 5 = 7 X 6 =
7 x 5 = 7 x 8 =
7 X 5 = 7 x 10 =
7 x 6 = 7 x 7 =
7 x 6 = 7 x 9 =
7 x 6 = 7 x 7 =
7 x 9 = 7 x 7 =
7 x 8 = 7 x 7 =
7 x 9 = 7 x 6 =
7 x 9 = 7 x 8 =
7 x 6 = 7 x 9 =
7 x 6 = 7 x 8 =
7 x 6 = 7 x 8 =
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Name Date

1. Four children went apple picking. The chart shows the number of apples children picked.

Name Number of Apples Picked
Stewart 16
Roxanne -
Trisha 12
Philip 20
Total: 72

a. Find the number of apples Roxanne picked to complete the chart.

b. Create a picture graph below using the data in the table.

Apples Picked = Apples

Number of Apples Picked

Child

Lesson 9: Analyze data to problem solve. n
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2. Use the chart or graph to answer the following questions.

a. How many more apples did Stewart and Roxanne pick than Philip and Trisha?

b. Trisha and Stewart combine their apples to make apples pies. Each pie takes 7 apples. How many
pies can they make?

3. Ms. Pacho’s science class measured the lengths of blades of grass from their school field to the nearesti
inch. The lengths are shown below.

Lengths of Blades of Grass (in Inches)
2 1 2 3 3 L 3 2 2 3
4 4 4
2 3 3 3 2 2 3 3 3 3-—
4 4 4
1 1 1 3
3 2= - 2— 2— 3
2 3 4 4 4
3 1 2 ! 3 3 3 3 ! 2 3
4 4 4 4
Lesson 9: Analyze data to problem solve. n
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a. Make a line plot of the grass data. Explain your choice of scale.

b. How many blades of grass were measured? Explain how you know.

c. What was the length measured most frequently on the line plot? How many blades of grass had this
length?

d. How many more blades of grass measured 2 % inches than both 3% inches and 2 inches combined?

Lesson 9: Analyze data to problem solve. n
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Date

Name

Mr. Gallagher’s science class goes bird watching. The picture graph below shows the number of birds the

class observes.
¥

<
% = 6 Birds

Number of Birds Mr. Gallagher’s Class Observed

(7]
T 4 s 4 g
5 3 y v y ]
o E i 4 e -
5 3 ‘
o Q2 s e ar o
£° + Y y Y
2 7 K € re
-’:' . ﬁ' .
+ )\ y ]
ﬁ' ﬁ' ﬁ' 0
+ + A ’4
Monday Tuesday Wednesday Thursday

Day

a. How many more birds did Mr. Gallagher’s class observe on Wednesday and Thursday than on

Monday and Tuesday?

b. Mr. Manning’s class observed 104 birds. How many more birds did Mr. Gallagher’s class observe?

COMMON Lesson 9: Analyze data to problem solve. ny
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Date

Name

1. The table below shows the amount of money Danielle saves for four months.

Month Money Saved

January S9

February s18
March S36
April $27

Create a picture graph below using the data in the table.

Money Danielle Saves
= Dollars
©
()]
>
©
(7]
>
[J]
c
o
S
Month
Lesson 9: Analyze data to problem solve. n
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2. Use the table or graph to answer the following questions.

a. How much money does Danielle save in four months?

b. How much more money does Danielle save in March and April than in January and February?

c. Danielle combines her savings from March and April to buy books for her friends. Each book costs $9.
How many books can she buy?

d. Danielle earns $33 in January. She buys a necklace for $8, and a birthday present for her brother.
She saves the $13 she has left. How much does the birthday present cost?

esson 9: nalyze data to problem solve.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 Template

Money Spent at the Fair

$40
S30
Money
Spent  $20
S10
S0 |

Games Food Parking Rides

Item or Activity

Crayfish Lengths from Mr. Nye’s Class

X
X
X X
X X X X
X X X X X X
X X X X X X X
<l | | | | | |
| |1 |1 | | | [~
2 2= — 3 3 1 1
4 22 24 34 32
Inches X =1 Crayfish
bar graph and line plot
Lesson 9: Analyze data to problem solve. n
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task

Name Date

1. The picture graph below represents all the trees in the park.
Trees in the Park
2
2 3:1
a2 &%: Qi&};‘:’:

S = 4 trees gﬂ%-; s;%-; s;%-;
& & ¢ &
& & & & ¢
& & & & ¢
& & & & &

Maple Spruce Birch Oak Ash

5
e

Type of Tree

a. Use the grid to create and label a scaled bar graph representing the data in the picture graph above.

b. How many more maple and oak trees are there than birch trees?

Module 6: Collecting and Displaying Data n
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task

2. The table below shows the number of flowers that were planted by the science club.

a. Complete the table by filling in the number of marigolds that were planted.

Flowers Planted by Science Club
Type of Flower Number Planted
Roses 24
Lilies 12
Marigolds
TOTAL Flowers Planted: 54

b. Use the lines below to create and label a picture graph using the data in the table. Determine a
picture and scale to represent the number of each type of flower.

= flowers

Number Planted

Type of Flower

Module 6: Collecting and Displaying Data
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3. Fred measures the heights of all the sunflowers in his backyard. His measurements in inches are shown

on the line plot below.

Heights of Sunflowers

X
X X
X X X
X X X X X
X X X X X X X
< I I I I I I I |
~ 1 1 1 1 1 1 1 1 1 L
1 1 3 1 1 3
19 194 192 19; 20 201 ZOE ZOZ 21
Inches X =1 sunflower

a. How many sunflowers are in Fred’s backyard? Explain how you know.

b. What are the three most frequent measurements on the line plot? Write them in order from shortest

to longest.
COMMON Module 6: Collecting and Displaying Data ny
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End-of-Module Assessment Task

4. Carol measures 16 bamboo shoots. Her measurements are recorded in the table below.

Heights of Bamboo Shoots (in Inches)
94 = 94 = 933 94>
2 4 4 4
94 3 95 943 951
4 4 4
94 1 94 3 94 3 94 1
2 4 4 2
95 94 3 943 95
4 4

a. Make a line plot of the bamboo shoot data. Explain your choice of scale.

b. How many more bamboo shoots measured 94% inches than both 95 and 94% inches combined?

COMMON Module 6:
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task m

End-of-Module Assessment Task Topics A-B
Standards Addressed

Represent and interpret data.

3MmMD.3 Draw a scaled picture graph and a scaled bar graph to represent a data set with several
categories. Solve one- and two-step “how many more” and “how many less” problems
using information presented in scaled bar graphs. For example, draw a bar graph in which
each square in the bar graph might represent 5 pets.

3.MD.4  Generate measurement data by measuring lengths using rulers marked with halves and
fourths of an inch. Show the data by making a line plot, where the horizontal scale is
marked off in appropriate units—whole numbers, halves, or quarters.

Evaluating Student Learning Outcomes

A Progression Toward Mastery is provided to describe steps that illuminate the gradually increasing
understandings that students develop on their way to proficiency. In this chart, this progress is presented
from left (Step 1) to right (Step 4). The learning goal for each student is to achieve Step 4 mastery. These
steps are meant to help teachers and students identify and celebrate what the students CAN do now and
what they need to work on next.
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NYS COMMON CORE MATHEMATICS CURRICULUM

A Progression Toward Mastery

End-of-Module Assessment Task m

Assessment STEP 1 STEP 2 STEP 3 STEP 4
Task Item Little evidence of Evidence of some | Evidence of some | Evidence of solid
and reasoning without | reasoning without | reasoning with a reasoning with a
Standards a correct answer. a correct answer. correct answer or correct answer.
Assessed evidence of solid
reasoning with an
incorrect answer.
(1 Point) (2 Points) (3 Points) (4 Points)
1 Student is unable to Student attempts to Student creates an Student:
answer either question | draw and label the bar | accurate bar graph a. Creates an accurate,
correctly. graph but does not use | with labels and an labeled bar graph
3.MD.3 an appropriate scale. appropriate scale but with a scale of 4.
Studt'ent may or may does not answer b. Finds that there are
not find the correct Part (b) correctly.
answer in Part (b). OR 4 more maple and
oak trees than birch
Student creates a trees.
graph that is missing
labels but is otherwise
correct, and Part (b) is
correct.
2 Student attempts to Student correctly Student correctly Student correctly:
complete the table but | calculates the number calculates 18 marigolds | 5 calculates
3.MD.3 finds the incorrect of marigolds and in Part (a) and correctly 18 marigolds.
e number of marigolds in | attempts to scale, scales and labels the b. Determines an
Part (a). Studentis create, and label a picture graph in Part .
unable to correctly picture graph in (b), but incorrectly approprlat'e scale
complete the picture Part (b). represents the number and graphlc.
graph in Part (b). of flowers for one or representation;
more types in Part (b). creates arm accurate,
labeled picture
graph based on the
data in the table.
3 Student is unable to Student correctly Student correctly Student:
answer any question answers either Part (a) answers Part (a) and a. Finds 18 sunflowers
3.MD.4 correctly. or Part (b). ;c;rlre;g\g:ir;t;els . ;nnzred’s .k;ackyardd
P 3 provides soun
Part (b), but does not reasoning to support
list the measurements the answer.
in order. b. Lists 192, 192, and
20% in order.
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NYS COMMON CORE MATHEMATICS CURRICULUM

End-of-Module Assessment Task m

A Progression Toward Mastery

q Student attempts, but Student draws the line Student answers Student:
is unable to complete, plot correctly but may Part (a) correctly but a. Creates an
either question not explain her choice makes a minor error appropriate scale,
3.MD.4 correctly. of scale. Studentmay | calculating Part (b). draws a line plot to
make a minor error accurately display
calculating the data, and
Part (b). provides sound
reasoning for the
choice of scale.
b. Finds 1 more shoot
that measured 94%
inches than 95 and
94§ inches
combined.
ggg!_MON g/la(;:tlle 6: Egl/l:cc);ﬁg and Displaying Data engag.eny
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4
Name 6 I M Date

1. The picture graph below represents all the trees in the park.

Trees in the Park

B
= = 4 trees

Ll

Maple Spruce  Birch Oak Ash

Type of Tree

a. Use the grid to create and label a scaled bar graph rebresenting the data in the picture graph above.

rees, in tHae Park

32

BxB

Y

Number 0
of lo
Yrees 12

(&)
>

Vaple Opruce Birch
Type of “Tree

b. How many more maple and oak trees are there than birch trees? 39‘ W’ k M Dqk

IZ+ 20 = 32 [ Binh | 7| JAF3%)=4
2(% /%

12 Mdple |0 Dav

by il

7 There are 4 mopy
: Maple and Oak +han Birch $rees.
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task m

2. The table below shows the number of flowers that were planted by the science club.
a. Complete the table by filling in the number of marigolds that were planted.

24
N } , %
Lilies - ,> 51’
Marigolds —'%_ y ‘1
TOTAL Flowers Planted: -

b. Use the lines below to create and label a picture graph using the data in the table. Determine a
picture and scale to represent the number of each type of flower.

% = 3 flowers

PFEPXFHSE S
PP PP

& B g

Roses Lilces Mat.‘ﬁo Ids

Type of Flower
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task

3. Fred measures the heights of all the sunflowers in his backyard. His measurements in inches are shown
on the line plot below.

Heights of Sunflowers

X
X X
X X X
X X X X X
X X X X X X X
1 1 | | | |
1 1 3 1 1
19 19, 19 192 20 20, 207 203 21
Inches X = 1 sunflower

a. How many sunflowers are in Fred’s backyard? Explain how you know.
There are |8 Sunflowers n Freds backyard.
Eadn X vepesents | sunflower, s0 L found the
.—}'047/\‘ number of sunf lowers bj :wgn%rj all of
‘he Y's. -

b. What are the three most frequent measurements on the line plot? Write them in order from shortest, -
to longest.

The 3 most frequent measurements on-+the
line Pl"{' From S hortest +o lonﬂcg-l- are.

\611':1 inches, l‘l% incheS, and 20% inches.

Module 6: Collecting and Displaying Data n
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task

4. Carol measures 16 bamboo shoots. Her measurements are recorded in the table below.

~ Heights of Bamboo Shoots (in Inches)

4

94;3; v 95 v| 943 v| g5l Vv

4 4
94> v| 94l v| 942 V| g4l Vv
2 4 2

4
95 V 942 v 942 viogs v

a. Make a line plot of the bamboo shoot data. Explain your choice of scale.

Heijh’rs of Bambooy Shoots

X
¥
X
x oy  x
X e X
; X . $ X x X SR kN
N\ ' X § ‘g_ ‘1 ' ..L
B MM HE M5 I ke

T used fourths of an inchh for my scale loecduse I
looked at all of ¥he Ivights and sqw Haot fourdhs

of an inctlh wds YHae sumallest unt.

b. How many more bamboo shoots measured 942 inches than both 95 and 94% inches combined?

y2: 1 shoots
95+ 9Y%: 3+ 3= ( Shoots
1 More Damboo Shoot measured GH% inches Haan
95 and 4% inches combined.
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