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Lesson 1: Organizing Data
Let’s find ways to show patterns in data

1.1: Notice and Wonder: Messy Data
Here is a table of data. Each row shows two measurements of a triangle.

length of short side (cm) length of perimeter (cm)

0.25 1

2 7.5

6.5 22

3 9.5

0.5 2

1.25 3.5

3.5 12.5

1.5 5

4 14

1 2.5

What do you notice? What do you wonder?

Grade 8 Unit 6
Lesson 1



2

1.�: �eeing t�e Data
Here is the table of isosceles right triangle measurements from the warm�up and an empty
table.

length of short
sides (cm)

length of
perimeter (cm)

0.25 1

2 7.5

6.5 22

3 9.5

0.5 2

1.25 3.5

3.5 12.5

1.5 5

4 14

1 2.5

length of short
sides (cm)

length of
perimeter (cm)

1. How can you organi:e the measurements from the first table so that any patterns are
easier to see? Write the organi:ed measurements in the empty table.

2. �or each of the following lengths� estimate the perimeter of an isosceles right triangle
whose short sides ha6e that length. E8plain your reasoning for each triangle.

a. length of short sides is 0.75 cm

Grade 8 Unit 6
Lesson 1
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b. length of short sides is 5 cm

c. length of short sides is 10 cm

�re yo" ready �or �ore�

�n addition to the graphic representations of data you ha6e learned� there are others
that ma,e sense in other situations. E8amine the maps showing the results of the
elections for �nited �tates president for 2012 and 2016. �n red are the states where a
ma+ority of electorate 6otes were cast for the �epublican nominee. �n blue are the states
where a ma+ority of the electorate 6otes were cast for the �emocrat nominee.

1. What information can you see in these maps that would be more di=cult to see in a
bar graph showing the number of electorate 6otes for the 2 main candidates?

2. Why are these representations appropriate for the data that is shown?

Grade 8 Unit 6
Lesson 1
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1.�: �a��es and ��eir �catter ��ots
Here are four scatter plots. !our teacher will gi6e you four tables of data.

�atch each table with one of the scatter plots.

�se information from the tables to label the a8es for each scatter plot.

•
•

Grade 8 Unit 6
Lesson 1
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Lesson 1 �"��ary

�onsider the data collected from pulling bac, a toy car and then letting it go forward. �n
the first table� the data may not seem to ha6e an ob6ious pattern. �he second table has
the same data and shows that both 6alues are increasing together.

�norgani:ed table

distance p�lled 	ac�
(in)

distance tra�eled
(in)

6 23.57

4 1
.4


10 3
.66


 31.12

2 13.
6

1 
.95

�rgani:ed table

distance p�lled 	ac�
(in)

distance tra�eled
(in)

1 
.95

2 13.
6

4 1
.4


6 23.57


 31.12

10 3
.66

� scatter plot of the data
ma,es the pattern clear
enough that we can estimate
how far the car will tra6el
when it is pulled bac, 5
inches.

�atterns in data can
sometimes become more
ob6ious when reorgani:ed in
a table or when represented
in scatter plots or other
diagrams. �f a pattern is
obser6ed� it can sometimes
be used to ma,e predictions.

Grade 8 Unit 6
Lesson 1
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Unit 6 Lesson 1 Cumulative Practice ProblemsLesson 1 Practice Problems
1. Here is data on the number of cases of whooping cough from 1939 to 1955.

year
number
of cases

1941 222,202

1950 120,718

1945 133,792

1942 191,383

1953 37,129

1939 103,188

1951 68,687

1948 74,715

1955 62,786

1952 45,030

1940 183,866

1954 60,866

1944 109,873

1946 109,860

1943 191,890

1949 69,479

1947 156,517

a. Make a new table that orders the
data by year.

b. Circle the years in your table that had
fewer than 100,000 cases of
whooping cough.

c. Based on this data, would you expect
1956 to have closer to 50,000 cases
or closer to 100,000 cases?

Grade 8 Unit 6
Lesson 1
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2. �n volleyball statistics, a block is recorded when a player de6ects the ball hit from the
opposing team. �dditionally, scorekeepers often keep track of the average number of
blocks a player records in a game. Here is part of a table that records the number of
blocks and blocks per game for each player in a women5s volleyball tournament. �
scatter plot that goes with the table follows.

b�oc�s
b�oc�s �er

�ame

13 1.18

1 0.17

5 0.42

0 0

0 0

7 0.64

Label the axes of the scatter plot with the necessary information.

3. � cylinder has a radius of 4 cm and a height of 5 cm.

a. �hat is the volume of the cylinder?

b. �hat is the volume of the cylinder when its radius is tripled?

c. �hat is the volume of the cylinder when its radius is halved?

��rom �nit 5, Lesson 18.�

Grade 8 Unit 6
Lesson 1
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Lesson 2: Plotting Data
Let’s collect and display some data about the class.

2.1: Representing Data
Lin surveyed 30 students about the longest time they had ever run. Andre asked them
about their favorite color. How could Lin and Andre represent their data sets? Would they
represent them in the same way? Why or why not?

2.2: Gathering Data
Are older students always taller? Do taller students tend to have bigger hands? To
investigate these questions, the class will gather data.

A person’s arm span is the distance between the tips of their index fingers, when their
arms are fully spread out.

A person’s hand span is the distance from the tip of their thumb to the tip of their little
finger, when their fingers are fully spread out.

1. Each partner should:

Measure the other partner’s height, arm span, and hand span for their right
hand to the nearest centimeter.

Record the other partner’s measurements and age (in months) in the table.

height
(cm)

arm span
(cm)

hand span
(cm)

age
(months)

partner
A

partner
B

2. One partner records the data from your table in a table of data for the entire class.

•

•

◦

◦

Grade 8 Unit 6
Lesson 2
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2.�: ��atter Plots
1. What types of graphical representations could be used to show the class’s height

measurements? Make a graphical representation of the class’s height measurements.

2. �hoose a color and use it to plot a point on the coordinate plane that represents your
own height and hand span. Then, in the same color, plot a second point that
represents your partner�s height and hand span.

3. �n a di9erent color, plot the height and hand span of each student in your class,
making a scatter plot of the heights and hand spans for the entire class.

Grade 8 Unit 6
Lesson 2
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�. �ased on your scatter plot, answer these questions:
a. Do taller students in your class tend to have bigger hands? Explain how you

know.

b. �s hand span a linear function of height? Explain how you know.

�re  o� rea�  �or �ore�

Although the data may be accurate, displaying the data incorrectly can tell the wrong story.
What is wrong with each of these graphic representations of the data?

Grade 8 Unit 6
Lesson 2
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Lesson 2 ����ar 

Histograms show us how measurements of a single attribute are distributed. �or example,
a veterinarian saw 2� dogs in her clinic one week. �he measured the height and weight of
each dog.

This histogram shows how the weights of the
dogs are distributed.

This histogram shows how the heights of the
dogs are distributed.

These histograms tell us how the weights of the dogs and how the heights of dogs were
distributed. �ut, they do not give any evidence of a connection between a dog’s height and
its weight.

�catter plots allow us to investigate possible connections between two attributes. �n this
example, each plotted point corresponds to one of the 2� dogs, and its coordinates tell us
the height and weight of that dog. Examination of the scatter plot allows us to see a
connection between height and weight for the dogs.

Grade 8 Unit 6
Lesson 2
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Unit 6 Lesson 2 Cumulative Practice ProblemsLesson 2 Practice Problems
1. In hockey, a player gets credited with a “point” in their statistics when they get an

assist or goal. The table shows the number of assists and number of points for 15
hockey players after a season.

assists points

22 28

16 18

46 72

19 29

13 26

9 13

16 22

8 18

12 13

12 17

37 50

7 12

17 34

27 58

18 34

Make a scatter plot of this data. Make sure to scale and label the axes.

Grade 8 Unit 6
Lesson 2
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2. �elect a

 the representations that are appropriate for comparing bite strength to
weight for di<erent carni6ores.

�. �istogram

�. �catter plot

�. �ot plot

�. Table

�. �ox plot

3.  hen is it better to use a table�  hen is it better to use a scatter plot�

4. There are many cylinders with radius 6 meters. Let represent the height in meters
and represent the 6olume in cubic meters.

a.  rite an e1uation that represents
the 6olume as a function of the
height .

b. �ketch the graph of the function,
using 3.14 as an approximation for .

c. If you double the height of a cylinder,
what happens to the 6olume� �xplain
this using the e1uation.

d. If you multiply the height of a
cylinder by , what happens to the

6olume� �xplain this using the graph.

��rom �nit 5, Lesson 17.�

Grade 8 Unit 6
Lesson 2
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Lesson 3: What a Point in a Scatter Plot Means
Let’s investigate points in scatter plots.

3.1: The Giant Panda
A giant panda lives in a zoo. What does the point on the
graph tell you about the panda?

Grade 8 Unit 6
Lesson 3
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3.�: Wei�ht and �"el 
$cienc#
!he table and scatter plot sho9 9eights and *uel e@ciencies o* �� cars.

�ar
+ei��t

�!��
�*e"

e-�ien�,

� ����� 	�

� ��
�� 	�

� ���3� 	�

	 ����� 	�


 ����
 	3

� ���
	 �


G 	�3�� �



 ����� ��

� 	�	�	 �


� ����� 	�

� 	��
� ��

� ��

3 ��

� 	�	�
 ��

� ���3	 	�

� ����� ��

� ����� 	


� ��	3� 3�

� ��
�
 	3

�. Which point in the scatter plot represents �ar L’s
0easure0ents?

	. What is the *uel e@ciency o* the car 9ith the greatest
9eight?

3. What is the 9eight o* the car 9ith the greatest *uel
e@ciency?

�. �ar   9eighs ����	 .ilogra0s and gets �
 0iles per
gallon. �n the scatter plot� plot a point that represents
�ar  ’s 0easure0ents.

�. �ars � and �� sho9n in the scatter plot� are 0ade by
the sa0e co0pany. �o0pare their 9eights and *uel
e@ciencies. �oes anything surprise you about these
cars?


. A di>erent co0pany 0a.es �ars � and �. �o0pare
their 9eights and *uel e@ciencies. �oes anything
surprise you about these cars?

Grade 8 Unit 6
Lesson 3
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�re #o" read# �or �ore�

A*ter a board ga0e co0petition� the tourna0ent director collects �� dice *ro0 the ga0es
played and rolls each one until he gets bored and tries a di>erent one. !he scatter plot
sho9s the nu0ber o* ti0es he rolled each die and the nu0ber o* 
s that resulted during
those rolls.

 elect a point in the scatter plot and give its appro:i0ate coordinates� then tell the story o*
that point in the conte:t o* the proble0.

Grade 8 Unit 6
Lesson 3
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3.3: 	oat Sales
A clothing store .eeps trac. o* the average 0onthly te0perature in degrees �elsius and
coat sales in dollars.

te#&erat*re
�de�ree(
�e"(i*(�

�%at
(a"e(

�d%""ar(�

�� �����

�3 ��3��

3 ���
�

� �����

�� 
��

	� ���

	3 ���

	� ���

�� 
��

�� ���


 ���

�	 ��3��

�. What does the point represent?

	. �or the 0onth 9ith the lo9est average te0perature� esti0ate the total a0ount 0ade
*ro0 coat sales. �:plain ho9 you used the table to ?nd this in*or0ation.

Grade 8 Unit 6
Lesson 3
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3. �or the 0onth 9ith the s0allest coat sales� esti0ate the average 0onthly
te0perature. �:plain ho9 you used the scatter plot to ?nd this in*or0ation.

�. �* there 9ere a point at 9hat 9ould it represent? "se the scatter plot to
esti0ate a value *or .

�. What 9ould a point at represent? "se the scatter plot to esti0ate a value *or .


. Would it 0a.e sense to use this trend to esti0ate the value o* sales 9hen the
average 0onthly te0perature is 
� degrees �elsius? �:plain your reasoning.

Grade 8 Unit 6
Lesson 3
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Lesson 3 S"��ar#

 catter plots sho9 t9o 0easure0ents *or each individual *ro0 a group. �or e:a0ple�
this scatter plot sho9s the 9eight and height *or each dog *ro0 a group o* 	� dogs.

We can see that the tallest dogs are 	� inches� and that one o* those tallest dogs 9eighs
about �� pounds 9hile the other 9eighs about ��� pounds. !his sho9s us that dog 9eight
is not a *unction o* dog height because there 9ould be t9o di>erent outputs *or the sa0e
input. �ut 9e can see a general trend� !aller dogs tend to 9eigh 0ore than shorter dogs.
!here are e:ceptions. �or e:a0ple� there is a dog that is �� inches tall and 9eighs over ��
pounds� and there is another dog that is 	� inches tall but 9eighs less than 3� pounds.

When 9e collect data by 0easuring attributes li.e height� 9eight� area� or volu0e� 9e call
the data numerical data �or 0easure0ent data�� and 9e say that height� 9eight� area� or
volu0e is a numerical variable. "pco0ing lessons 9ill discuss ho9 to identi*y and
describe trends in data that has been collected.

Grade 8 Unit 6
Lesson 3
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Unit 6 Lesson 3 Cumulative Practice ProblemsLesson 3 Practice Problems
1. Here is a table and a scatter plot that compares points per game to free throw

attempts for a basketball team during a tournament.

player
free throw
attempts points

player A 5.5 28.3

player B 2.1 18.6

player C 4.1 13.7

player D 1.6 10.6

player E 3.1 10.4

player F 1 5

player G 1.2 5

player H 0.7 4.7

player I 1.5 3.7

player J 1.5 3.5

player K 1.2 3.1

player L 0 1

player M 0 0.8

player N 0 0.6

a. Circle the point that represents the
data for Player E.

b. What does the point
represent?

c. In that same tournament, Player O
on another team scored 14.3 points
per game with 4.8 free throw
attempts per game. Plot a point on
the graph that shows this
information.

Grade 8 Unit 6
Lesson 3
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2. �elect all the representations that are appropriate for comparing e7am score to
number of hours of sleep the night before the e7am.

�. Histogram

�. �catter plot

C. �ot plot

�. �able

E. �o7 plot

��rom �nit 6, Lesson 2.�

3. � cylinder has a 5olume of cm3 and height . Complete this table for the 5olume
of other cylinders with the same radius but di9erent heights.

hei�ht ��m� 'ol&me ��m��

��rom �nit 5, Lesson 17.�

Grade 8 Unit 6
Lesson 3
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Lesson 4: Fitting a Line to Data
Let’s look at the scatter plots as a whole.

4.1: Predict This
Here is a scatter plot that shows weights and fuel efficiencies of 20 different types of cars.

If a car weighs 1,750 kg, would you expect its fuel efficiency to be closer to 22 mpg or to 28
mpg? Explain your reasoning.

4.2: Shine Bright
Here is a table that shows weights and prices of 20 different diamonds.

Grade 8 Unit 6
Lesson 4
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�ei�
t �	arat�� a	t�a� �ri	e �d���ar�� �redi	ted �ri	e �d���ar��

1 �,772 4,42�

1 4,221 4,42�

1 4,0�2 4,42�

1 5,�85 4,42�

1.05 �,�42 4,705

1.05 4,480 4,705

1.0� 4,511 4,7�0

1.2 5,544 5,5��

1.� �,1�1 �,085

1.�2 5,872 �,1�5

1.41 7,122 �,��2

1.5 7,474 7,18�

1.5 5,�04 7,18�

1.5� 8,70� 7,�8�

1.�1 8,252 7,7��

1.7� �,5�0 8,45�

1.77 �,�74 8,�7�

1.85 8,1�� �,121

1.� �,541 �,��7

2.04 �,125 10,170

Grade 8 Unit 6
Lesson 4
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�he scatter plot shows the prices and weights of the 20 diamonds together with the graph
of .

�he function described by the e0uation is a model of the relationship
between a diamond’s weight and its price.

�his model predicts the price of a diamond from its weight. �hese predicted prices are
shown in the third column of the table.

1. �wo diamonds that both weigh 1.5 carats ha5e different prices. �hat are their prices?
How can you see this in the table? How can you see this in the graph?

2. �he model predicts that when the weight is 1.5 carats, the price will be �7,18�. How
can you see this in the graph? How can you see this using the e0uation?

Grade 8 Unit 6
Lesson 4
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�. �ne of the diamonds weighs 1.� carats. �hat does the model predict for its price?
How does that compare to the actual price?

4. �ind a diamond for which the model makes a 5ery good prediction of the actual price.
How can you see this in the table? In the graph?

5. �ind a diamond for which the model’s prediction is not 5ery close to the actual price.
How can you see this in the table? In the graph?

4.�: The �gon� o� the Feet
Here is a scatter plot that shows lengths and widths of 20 different left feet.

Grade 8 Unit 6
Lesson 4
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1. Estimate the widths of the longest foot and the shortest foot.

2. Estimate the lengths of the widest foot and the narrowest foot.

�. Here is the same scatter plot together with the graph of a model for the relationship
between foot length and width.

�ircle the data point that seems weird when compared to the model. �hat length
and width does that point represent?

Grade 8 Unit 6
Lesson 4
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Lesson 4 S���ar�

�ometimes, we can use a linear function as a model of the relationship between two
5ariables. �or example, here is a scatter plot that shows heights and weights of 25 dogs
together with the graph of a linear function which is a model for the relationship between
a dog’s height and its weight.

�e can see that the model does a good )ob of predicting the weight gi5en the height for
some dogs. �hese correspond to points on or near the line. �he model doesn’t do a 5ery
good )ob of predicting the weight gi5en the height for the dogs whose points are far from
the line.

�or example, there is a dog that is about 20 inches tall and weighs a little more than 1�
pounds. �he model predicts that the weight would be about 48 pounds. �e say that the
model o�erpredicts the weight of this dog. �here is also a dog that is 27 inches tall and
weighs about 110 pounds. �he model predicts that its weight will be a little less than 80
pounds. �e say the model 
�derpredicts the weight of this dog.

�ometimes a data point is far away from the other points or doesn’t ;t a trend that all the
other points ;t. �e call these ��t�ier�.

Grade 8 Unit 6
Lesson 4
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Unit 6 Lesson 4 Cumulative Practice ProblemsLesson 4 Practice Problems
1. The scatter plot shows the number of hits and home runs for 20 baseball players who

had at least 10 hits last season. The table shows the values for 15 of those players.

The model, represented by , is graphed
with a scatter plot.

Use the graph and the table to answer the questions.

a. Player A had 154 hits in 2015. How many home
runs did he have? How many was he predicted to
have?

b. Player B was the player who most outperformed
the prediction. How many hits did Player B have
last season?

c. What would you expect to see in the graph for a
player who hit many fewer home runs than the
model predicted?

hits
home
runs

predicted
home
runs

12 2 0.3

22 1 1.8

154 26 21.6

145 11 20.3

110 16 15

57 3 7.1

149 17 20.9

29 2 2.9

13 1 0.5

18 1 1.2

86 15 11.4

163 31 23

115 13 15.8

57 16 7.1

96 10 12.9

Grade 8 Unit 6
Lesson 4
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2. Here is a scatter plot that compares points per game to free throw attempts per
game for bas&etball players in a tournament. The model, represented by

, is graphed with the scatter plot. Here, represents free throw
attempts per game, and represents points per game.

a. �ircle any data points that appear to be outliers.

b. What does it mean for a point to be far above the line in this situation?

c. Based on the model, how many points per game would you expect a player who
attempts 4.5 free throws per game to have? �ound your answer to the nearest
tenth of a point per game.

d. �ne of the players scored 13.7 points per game with 4.1 free throw attempts
per game. How does this compare to what the model predicts for this player?

Grade 8 Unit 6
Lesson 4
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Lesson 5: Describing Trends in Scatter Plots
Let’s look for associations between variables.

5.1: Which One Doesn’t Belong: Scatter Plots
Which one doesn’t belong?

Grade 8 Unit 6
Lesson 5
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5.�: 
itting Lines
 o4r teacher will give 8o4 a 0iece of 0asta and a straightedge.

�. �ere are two co0ies of the sa-e scatter 0lot. �70eri-ent with drawing lines to ;t the
data. �ick the line that 8o4 think best ;ts the data. �o-0are it with a 0artner’s.

Grade 8 Unit 6
Lesson 5
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�. �ere are two co0ies of another scatter 0lot. �70eri-ent with drawing lines to ;t the
data. �ick the line that 8o4 think best ;ts the data. �o-0are it with a 0artner’s.

	. �n 8o4r own words� describe what -akes a line ;t a data set well.

Grade 8 Unit 6
Lesson 5
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5.�: �ood 
it Bad 
it
�he scatter 0lots both show the 8ear and 0rice for the sa-e �
 4sed cars. �owever� each
scatter 0lot shows a di:erent -odel for the relationshi0 between 8ear and 0rice.

�. Look at �iagra- �.
a. �or how -an8 cars does the -odel in �iagra- � -ake a good 0rediction of its

0rice?

b. �or how -an8 cars does the -odel 4nderesti-ate the 0rice?

c. �or how -an8 cars does it overesti-ate the 0rice?

�. Look at �iagra- �.
a. �or how -an8 cars does the -odel in �iagra- � -ake a good 0rediction of its

0rice?

b. �or how -an8 cars does the -odel 4nderesti-ate the 0rice?

c. �or how -an8 cars does it overesti-ate the 0rice?

	. �or how -an8 cars does the 0rediction -ade b8 the -odel in �iagra- � di:er b8
-ore than �	����? What abo4t the -odel in �iagra- �?


. Which -odel does a better *ob of 0redicting the 0rice of a 4sed car fro- its 8ear?

Grade 8 Unit 6
Lesson 5
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5.�: Practice 
itting Lines
�. �s this line a good ;t for the data? �70lain 8o4r reasoning.

�. �raw a line that ;ts the data better.

Grade 8 Unit 6
Lesson 5
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	. �s this line a good ;t for the data? �70lain 8o4r reasoning.


. �raw a line that ;ts the data better.

Grade 8 Unit 6
Lesson 5



36


re &o% read& �or �ore	

�hese scatter 0lots were created b8 -4lti0l8ing the �coordinate b8 	 then adding a
rando- n4-ber between two val4es to get the �coordinate. �he ;rst scatter 0lot added a
rando- n4-ber between ��.5 and �.5 to the �coordinate. �he second scatter 0lot added
a rando- n4-ber between �� and � to the �coordinate. �he third scatter 0lot added a
rando- n4-ber between ��� and �� to the �coordinate.

�. �or each scatter 0lot� draw a line that ;ts the data.

�. �70lain wh8 so-e were easier to do than others.

Grade 8 Unit 6
Lesson 5
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Lesson 5 S%��ar&

When a linear f4nction ;ts data well� we sa8 there is a linear association between the
variables. �or e7a-0le� the relationshi0 between height and weight for �5 dogs with the
linear f4nction whose gra0h is shown in the scatter 0lot.

�eca4se the -odel ;ts the data well and beca4se the slo0e of the line is 0ositive� we sa8
that there is a �
�iti�e a��
�iati
n between dog height and dog weight.

What do 8o4 think the association between the weight of a car and its f4el e<cienc8 is?

�eca4se the slo0e of a line that ;ts the data well is negative� we sa8 that there is a
ne
ati�e a��
�iati
n between the f4el e<cienc8 and weight of a car.

Grade 8 Unit 6
Lesson 5
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Unit 6 Lesson 5 Cumulative Practice ProblemsLesson 5 Practice Problems
1. a. Draw a line that you think is a good fit for this data. For this data, the inputs are

the horizontal values, and the outputs are the vertical values.

b. Use your line of fit to estimate what you would expect the output value to be
when the input is 10.

2. Here is a scatter plot that shows the most popular videos in a 10-year span.

a. Use the scatter plot to estimate the number of views for the most popular video
in this 10-year span.

b. Estimate when the 4th most popular video was released.

Grade 8 Unit 6
Lesson 5



39

�From Unit 
, Lesson 
.�


. � recipe for bread calls for 1 teaspoon of yeast for every 2 cups of 9our.

a. �ame two .uantities in this situation that are in a functional relationship.

b. �rite an e.uation that represents the function.

c. Draw the graph of the function. Label at least two points with input-output
pairs.

�From Unit 5, Lesson �.�

Grade 8 Unit 6
Lesson 5



40

Lesson 6: The Slope of a Fitted Line
Let's look at how changing one variable changes another.

6.1: Estimating Slope
Estimate the slope of the line.

6.2: Describing Linear Associations
For each scatter plot, decide if there is an association between the two variables, and
describe the situation using one of these sentences:

For these data, as ________________ increases, ________________ tends to increase.

For these data, as ________________ increases, ________________ tends to decrease.

For these data, ________________ and ________________ do not appear to be related.

•
•
•

Grade 8 Unit 6
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6.�: �nterpreting Slopes
For each of the situations, a linear model for some data is shown.

�. �hat is the slope of the line in the scatter plot for each situation�

�. �hat is the meaning of the slope in that situation�

Grade 8 Unit 6
Lesson 6
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Are 'o% read' for more	

�he scatter plot shows the weight and fuel e:cienc7 data used in an earlier lesson along
with a linear model represented b7 the e/uation .

�. �hat is the value of the slope and what does it mean in this conte6t�

�. �hat does the other number in the e/uation represent on the graph� �hat does it
mean in conte6t�

Grade 8 Unit 6
Lesson 6
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	. �se the e/uation to predict the fuel e:cienc7 of a car that weighs ��� kilograms.


. �se the e/uation to predict the weight of a car that has a fuel e:cienc7 of �� mpg.

�. �hich of these two predictions probabl7 9ts realit7 better� E6plain.

6.�: �ositi&e or �egati&e	
�. For each of the scatter plots, decide whether it makes sense to 9t a linear model to

the data. �f it does, would the graph of the model have a positive slope, a negative
slope, or a slope of 8ero�

�. �hich of these scatter plots show evidence of a positive association between the
variables� �f a negative association� �hich do not appear to show an association�

Grade 8 Unit 6
Lesson 6
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Lesson 6 S%mmar'

�ere is a scatter plot that we have seen before. �s noted earlier, we can see from the
scatter plot that taller dogs tend to weigh more than shorter dogs. �nother wa7 to sa7 it
is that weight tends to increase as height increases. �hen we have a positive association
between two variables, an increase in one means there tends to be an increase in the
other.

�e can /uantif7 this tendenc7 b7 9tting a line to the data and 9nding its slope. For
e6ample, the e/uation of the 9tted line is

where is the height of the dog and is the predicted weight of the dog.

�he slope is 
.�
, which tells us that for ever7 ��inch increase in dog height, the weight is
predicted to increase b7 
.�
 pounds.

Grade 8 Unit 6
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�n our e6ample of the fuel e:cienc7 and weight of a car, the slope of the 9tted line shown
is ��.��.

�his tells us that for ever7 ��kilogram increase in the weight of the car, the fuel e:cienc7 is
predicted to decrease b7 �.�� miles per gallon. �hen we have a negative association
between two variables, an increase in one means there tends to be a decrease in the
other.

Grade 8 Unit 6
Lesson 6
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Unit 6 Lesson 6 Cumulative Practice ProblemsLesson 6 Practice Problems
1. Which of these statements is true about the data in the scatter plot?

A. As increases, tends to increase.

B. As increases, tends to decrease.

C. As increases, tends to stay unchanged.

D. and are unrelated.

2. Here is a scatter plot that compares hits to at bats for players on a baseball team.

Describe the relationship between the number of at bats and the number of
hits using the data in the scatter plot.

Grade 8 Unit 6
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. �he linear model for some butter;y data is gi6en by the e1uation
. Which of the following best describes the slope of the model?

A. �or e6ery 1 mm the wingspan increases, the length of the butter;y increases
�.2
� mm.

B. �or e6ery 1 mm the wingspan increases, the length of the butter;y increases
�.6�2 mm.

C. �or e6ery 1 mm the length of the butter;y increases, the wingspan increases
�.2
� mm.

D. �or e6ery 1 mm the length of the butter;y increases, the wingspan increases
�.6�2 mm.

Grade 8 Unit 6
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�. �onstop, one�way ;ight times from �9Hare Airport in Chicago and prices of a one�way
tic+et are shown in the scatter plot.

a. Circle any data that
appear to be outliers.

b. �se the graph to
estimate the
di:erence
between any outliers
and their predicted
6alues.

��rom �nit 6, Lesson �.�

�. �ol6e�

��rom �nit �, Lesson 1�.�

Grade 8 Unit 6
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Lesson 7: Observing More Patterns in Scatter
Plots
Let's look for other patterns in data.

7.1: Notice and Wonder: Nonlinear Scatter Plot
What do you notice? What do you wonder?

7.2: Scatter Plot City
Your teacher will give you a set of cards. Each card shows a scatter plot.

1. Sort the cards into categories and describe each category.

2. Explain the reasoning behind your categories to your partner. Listen to your partner’s
reasoning for their categories.

3. Sort the cards into two categories: positive associations and negative associations.
Compare your sorting with your partner’s and discuss any disagreements.

4. Sort the cards into two categories: linear associations and non-linear associations.
Compare your sorting with your partner’s and discuss any disagreements.

Grade 8 Unit 6
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7.�: Cl�stering
�ow are these scatter plots alike? �ow are they di3erent?

Grade 8 Unit 6
Lesson 7
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Lesson 7 S���ary

Sometimes a scatter plot shows an association that is not linear:

We call such an association a non-linear association. �n later grades� you will study functions
that can be models for non-linear associations.

Sometimes in a scatter plot we can see separate groups of points.

We call these groups clusters.

Grade 8 Unit 6
Lesson 7
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Unit 6 Lesson 7 Cumulative Practice ProblemsLesson 7 Practice Problems
1. Literacy rate and population for the 12 countries with more than 100 million people

are shown in the scatter plot. Circle any clusters in the data.

2. Here is a scatter plot:

Select all the following that describe the association in the scatter plot:

A. Linear association

B. Non-linear association

C. Positive association

D. Negative association

E. No association

Grade 8 Unit 6
Lesson 7
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. �or the same data� two di;erent models are graphed. #hich model more closely
matches the data� E9plain your reasoning.

��rom "nit 
� Lesson �.�

�. Here is a scatter plot of data for some of the tallest mountains on Earth.

!he heights in meters and
year of <rst recorded ascent
is shown. �ount Everest is
the tallest mountain in this
set of data.

a. Estimate the height of
�ount Everest.

b. Estimate the year of
the <rst recorded
ascent of �ount
Everest.

��rom "nit 
� Lesson 
.�

�. A cone has a volume � radius � and a height of 12 cm.

a. A cone has the same height and of the radius of the original cone. #rite an

e9pression for its volume.

b. A cone has the same height and 
 times the radius of the original cone. #rite an
e9pression for its volume.

��rom "nit �� Lesson 1�.�

Grade 8 Unit 6
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Lesson 8: Analyzing Bivariate Data
Let’s analyze data like a pro.

8.1: Speed vs. Step Length
A researcher found an association between a dog’s stride length and its speed: the longer
a dog’s steps, the faster it goes. The predicted speed in meters per second, , as a function
of step length in meters, , is

What does the rate of change of the function tell you about the association between stride
length and speed?

Grade 8 Unit 6
Lesson 8
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8.�: Ani�al Brains
�s there an association between the weight of an animal’s body and the weight of the
animal’s brain?

�se the data in the table to make a scatter plot. Are there any outliers?

ani�a� 	�d� �ei��t ���� 	rain �ei��t ���


�� �
	 ���

�re� ���
 �
 ���

��at �8 ��	

d�n�e� �8� ��


��r�e 	�� 
		

��tar ��n�e� �� ��	


at � �


�ira�e 	�
 
8�

��ri��a ��� ��


���an 
� �,���

r�e��� ��n�e� � ��


�an�ar�� �	 	


��ee� 	
 ��	

�a��ar ��� �	�


�i��an�ee 	� ���

�i� �
� �8�
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�. After remo6ing the outliers, does there appear to be an association between body
weight and brain weight? �escribe the association in a sentence.

�. �sing a piece of pasta and a straightedge, =t a line to your scatter plot, and estimate
its slope. What does this slope mean in the conte8t of brain and body weight?

�. �oes the =tted line help you identify more outliers?

Grade 8 Unit 6
Lesson 8
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Are yo� ready �or �ore�

�se one of the suggestions or =nd another set of data that interested you to look for
associations between the 6ariables.

�umber of wins 6s number of points per game for your fa6orite sports team in
di<erent seasons

Amount of money grossed 6s critic rating for your fa6orite mo6ies

�rice of a ticket 6s stadium capacity for popular bands on tour

After you ha6e collected the data,

�. �reate a scatter plot for the data.

�. Are any of the points 6ery far away from the rest of the data?

�. Would a linear model =t the data in your scatter plot? �f so, draw it. �f not, e8plain why
a line would be a bad =t.

�. �s there an association between the two 6ariables? �8plain your reasoning.

•

•
•

Grade 8 Unit 6
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8.�: ���al Body Di�ensions
�arlier, your class gathered data on height and arm span.

�. �ometimes a person’s arm span is the same as their height. �s this true for anyone in
the class?

�. �ake a scatter plot for the arm span and height data, and describe any association.

�. �s the line a good =t for the data? �f so, e8plain why. �f not, =nd the e1uation of
a line that =ts the data better.

�. �8amine the scatter plot. Which person in your class has the largest ratio between
their arm span and their height? �8plain or show your reasoning.

Grade 8 Unit 6
Lesson 8
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Lesson 8 S���ary

�eople often collect data in two 6ariables to in6estigate possible associations between two
numerical 6ariables and use the connections that they =nd to predict more 6alues of the
6ariables. �ata analysis usually follows these steps:

�. �ollect data.

�. �rganize and represent the data, and look for an association.

�. �dentify any outliers and try to e8plain why these data points are e8ceptions to the
trend that describes the association.

�. �ind a function that =ts the data well.

Although computational systems can help with data analysis by graphing the data, =nding
a function that might =t the data, and using that function to make predictions, it is
important to understand the process and think about what is happening. A computational
system may =nd a function that does not make sense or use a line when the situation
suggests that a di<erent model would be more appropriate.

Grade 8 Unit 6
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Unit 6 Lesson 8 Cumulative Practice ProblemsLesson 8 Practice Problems
1. Different stores across the country sell a book for different prices. The table shows

the price of the book in dollars and the number of books sold at that price.

price in
dollars

number
sold

11.25 53

10.50 60

12.10 30

8.45 81

9.25 70

9.75 80

7.25 120

12 37

9.99 130

7.99 100

8.75 90

a. Draw a scatter plot of this data. Label the axes.

b. Are there any outliers? Explain your reasoning.

c. If there is a relationship between the variables, explain what it is.

d. Remove any outliers, and draw a line that you think is a good fit for the data.

Grade 8 Unit 6
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2. �ere is a scatter plot�

!elect all the following that describe the association in the scatter plot�

A. Linear association

�. �on�linear association

�. �ositive association

D. �egative association

E. �o association

��rom #nit 6, Lesson 7.�
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3. #sing the data in the scatter plot, what can you tell about the slope of a good model?

A. The slope is positive.

�. The slope is <ero.

�. The slope is negative.

D. There is no association.

��rom #nit 6, Lesson 6.�
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Lesson 9: Looking for Associations
Let’s look for associations in data.

9.1: Notice and Wonder: Bar Association
What do you notice? What do you wonder?

9.2: Card Sort: Matching Representations
Your teacher will hand out some cards.

Some cards show two-way tables like this:

has cell phone does not have cell phone total

10 to 12 years old 25 35 60

13 to 15 years old 40 10 50

16 to 18 years old 50 10 60

total 115 55 170

Grade 8 Unit 6
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Some cards show (ar -ra5hs like this:

Some cards show se��ented bar �raphs like this:

#he (ar -ra5hs and se-mented (ar -ra5hs ha;e their la(els remo;ed.

1.  ut all the cards that descri(e the same situation in the same -rou5.

2. �ne of the -rou5s does not ha;e a two�way ta(le. �ake a two�way ta(le for the
situation descri(ed (y the -ra5hs in the -rou5.

3. La(el the (ar -ra5hs and se-mented (ar -ra5hs so that the cate-ories re5resented
(y each (ar are indicated.

4. �escri(e in your own words the kind of information shown (y a se-mented (ar
-ra5h.

Grade 8 Unit 6
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Are (o& read( for �ore	

�ne of the se-mented (ar -ra5hs is missin-. �onstruct a se-mented (ar -ra5h that
matches the other re5resentations.

9.�: B&i�ding Another �(pe of �'o�Wa( �a��e
�ere is a two�way ta(le that shows data a(out cell 5hone usa-e amon- children a-ed 10
to 1�.

has cell phone does not have cell phone total

10 to 12 years old 25 35 60

13 to 15 years old 40 10 50

16 to 18 years old 50 10 60

total 115 55 170

1. �om5lete the ta(le. �n each row� the entries for @has cell 5honeA and @does not ha;e
cell 5honeA should ha;e the total 100�. !ound entries to the nearest 5ercenta-e
5oint.

has cell phone does not have cell phone total

10 to 12 years old 42�

13 to 15 years old 100�

16 to 18 years old 17�

#his is still a two�way ta(le. �nstead of showin- frequency� this ta(le shows relative
�re� ency.

2. #wo�way ta(les that show relati;e fre6uencies often don’t include a @totalA row at the
(ottom. Why?

3. �s there an association (etween a-e and cell 5hone use? �ow does the two�way ta(le
of relati;e fre6uencies hel5 to illustrate this?

Grade 8 Unit 6
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Are (o& read( for �ore	

� 5ollster attends a rally and sur;eys many of the 5artici5ants a(out whether they
associate with 5olitical  arty � or 5olitical  arty � and whether they are for or a-ainst
 ro5osition 3.14 -oin- u5 for ;ote soon. #he results are sorted into the ta(le shown.

�or a�ainst

party 
 �32 165

party � �0 160

� news station re5orts these results (y sayin-� @� 5oll shows that a(out the same
num(er of 5eo5le from (oth 5arties are ;otin- a-ainst  ro5osition 3.14.A

� second news station shows this -ra5hic.

1. �re any of the news re5orts misleadin-? �=5lain your reasonin-.

2. �reate a headline� -ra5hic� and short descri5tion that more accurately re5resents the
data in the ta(le.

•

•

Grade 8 Unit 6
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Lesson 9 S&��ar(

When we collect data (y countin- thin-s in ;arious cate-ories� like red� (lue� or yellow� we
call the data c��e��r	c�
������ and we say that color is a c��e��r	c�
���r	��
e.

We can use two-way tables to in;esti-ate 5ossi(le connections (etween two cate-orical
;aria(les. �or e=am5le� this two�way ta(le of fre6uencies shows the results of a study of
meditation and state of mind of athletes (efore a track meet.

�editated did not �editate total

cal� 45 � 53

a�itated 23 21 44

total 6� 29 97

�f we are interested in the 6uestion of whether there is an association (etween meditatin-
and (ein- calm� we mi-ht 5resent the fre6uencies in a (ar -ra5h� -rou5in- data a(out
meditators and -rou5in- data a(out non�meditators� so we can com5are the num(ers of
calm and a-itated athletes in each -rou5.

�otice that the num(er of athletes who did not meditate is small com5ared to the num(er
who meditated �29 as com5ared to 6�� as shown in the ta(le�.

Grade 8 Unit 6
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�f we want to know the 5ro5ortions of calm meditators and calm non�meditators� we can
make a two�way ta(le of relative �re� encies and 5resent the relati;e fre6uencies in a
se��ented bar �raph.

�editated did not �editate

cal� 66� 2��

a�itated 34� 72�

total 100� 100�

Grade 8 Unit 6
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Unit 6 Lesson 9 Cumulative Practice ProblemsLesson 9 Practice Problems
1. A scientist wants to know if

the color of the water
affects how much animals
drink. The average amount
of water each animal drinks
was recorded in milliliters
for a week and then
graphed. Is there evidence
to suggest an association
between water color and
animal?

cat intake
(ml)

dog intake
(ml)

total
(ml)

blue water 210 1200 1410

green
water

200 1100 1300

total 410 2300 2710

2. A farmer brings his produce to the farmer’s market and records whether people buy
lettuce, apples, both, or something else.

bought
apples

did not buy
apples

bought
lettuce

14 58

did not buy
lettuce

8 29

Make a table that shows the relative frequencies for each row. Use this table to
decide if there is an association between buying lettuce and buying apples.

Grade 8 Unit 6
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3. �esearchers at a media company want to study news�reading habits among different
age groups. They tracked print and online subscription data and made a 2�way table.

internet media print media

�8��� year olds 151 28

�6��� year olds 132 72

�6�6� year olds 48 1
5

a. �reate a segmented bar graph using one bar for each row of the table.

b. Is there an association between age groups and the method they use to read
articles? �6plain your reasoning.

4. Using the data in the scatter plot, what is a reasonable slope of a model that :ts this
data?

A. �2.5

�. �1

�. 1

�. 2.5

��rom Unit 
, Lesson 
.�
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Lesson 10: Using Data Displays to Find
Associations
Let’s use data displays to find associations.

10.1: Sports and Musical Instruments
For a survey, students in a class answered these questions:

Do you play a sport?

Do you play a musical instrument?

1. Here is a two-way table that gives some results from the survey. Complete the table,
assuming that all students answered both questions.

plays instrument does not play instrument total

plays sport 5 16

does not play sport

total 15 25

2. To the nearest percentage point, what percentage of students who play a sport don’t
play a musical instrument?

3. To the nearest percentage point, what percentage of students who don’t play a sport
also don’t play a musical instrument?

•
•

Grade 8 Unit 6
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10.�: Sports and Music Association
#our teacher will give you a two-way table with information about the number of people in
your class who play sports or musical instruments.

1. Complete this table to ma-e a two-way table for the data from earlier. The table will
show relative frequencies �
�	o�.

plays instrument does not play instrument ro� total

plays sport 100�

does not play sport 100�

2. �a-e a segmented bar graph for the table. !se one bar of the graph for each row of
the table.

Grade 8 Unit 6
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3. Complete the table to ma-e a two-way table for the data from earlier. The table will
show relative frequencies �
��o���n.

plays instrument does not play instrument

plays sport

does not play sport

�olumn total 100� 100�


. !sing the values in the table, ma-e a segmented bar graph. !se one bar of the graph
for each column of the table.

5. �ased on the two-way tables and segmented bar graphs, do you thin- there is an
association between playing a sport and playing a musical instrument? �:plain how
you -now.

Grade 8 Unit 6
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10.�: 
olored �rasers
�n eraser factory has five machines. �ne machine ma-es the eraser shapes. Then each
shape goes through the red machine, blue machine, yellow machine, or green machine to
have a side colored.

The manager notices that an uncolored side of some erasers is >awed at the end of the
process and wants to -now which machine needs to be fi:ed: the shape machine or some
of the color machines. The manager collected data on the number of >awed and un>awed
erasers of each color.

un�a�ed �a�ed total

red 2�5 15 300


lue 223 1
 2
0

yello� 120 �0 200

�reen 1�5 65 260

total �23 1

 1000

1. "or- with a partner. �ach of you should ma-e one segmented bar graph for the data
in the table. �ne segmented bar graph should have a bar for each 	o� of the table.
The other segmented bar graph should have one bar for each �o���n of the table.

2. �re the >awed erasers associated with certain colors? �f so, which colors? �:plain
your reasoning.

Grade 8 Unit 6
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Are you ready �or more�

�ased on the federal budgets for 200�, the table shows where some of the federal money
was e:pected to go. The values are in billions of !.�. Dollars.

United �tates �apan United �in�dom

de�ense 
1�.
 
2.� 
�.2

edu�ation 

.� 

.5 113.�

1. "hy would a segmented bar graph be more useful than the table of data to see any
associations between the country and where the money is spent?

2. Create a segmented bar graph that represents the data from the table.

3. �s there an association between the country’s budget and their spending in these
areas? �:plain your reasoning.

Grade 8 Unit 6
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Lesson 10 Summary

�n an earlier lesson, we loo-ed at data on meditation and state of mind in athletes.

�s there an association between meditation and state of mind?

The bar graph shows that more athletes were calm than agitated among the group that
meditated, and more athletes were agitated than calm among the group that did not. "e
can see the proportions of calm meditators and calm non-meditators from the segmented
bar graph, which shows that about 66� of athletes who meditated were calm, whereas
only about 2
� of those who did not meditate were calm.

This does not necessarily mean that meditation causes calm� it could be the other way
around, that calm athletes are more inclined to meditate. �ut it does suggest that there is
an association between meditating and calmness.
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Unit 6 Lesson 10 Cumulative Practice ProblemsLesson 10 Practice Problems
1. An ecologist is studying a forest with a mixture of tree types. Since the average tree

height in the area is 40 feet, he measures the height of the tree against that. He also
records the type of tree. The results are shown in the table and segmented bar
graph. Is there evidence of an association between tree height and tree type? Explain
your reasoning.

under 40 feet 40 feet or taller total

deciduous 45 30 75

evergreen 14 10 24

total 59 40 99
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2. �or(ers at an advertising agency are interested in people7s T� viewing habits. They
ta(e a survey of people in two cities to try to 9nd patterns in the types of shows they
watch. The results are recorded in a table and shown in a segmented bar graph. Is
there evidence of di8erent viewing habits? If so, explain.

realit ne�s co�ed dra�a

��icago 50 40 90 20


o�e�a 45 70 40 45

3. A scientist is interested in whether certain species of butter:ies li(e certain types of
local :owers. The scientist captures butter:ies in two 6ones with di8erent :ower
types and records the number caught. �o these data show an association between
butter:y type and 6one? Explain your reasoning.

!one � !one �

eastern tiger s�allo�tail 1
 34

�onarc� 24 4
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Lesson 11: Gone In 30 Seconds
Let’s gather and analyze some timing data.

11.1: Measuring 30 Seconds
In this activity, you’ll get two chances to guess at how long 30 seconds is, then look for an
association between the two guesses of all students.

1. Work with a partner. Follow the instructions listed here to gather your data.
One of you will hold a stopwatch where the other person cannot see it.

The person holding the stopwatch says “go” and starts the timer.

The other person says “stop” when they think 30 seconds have passed.

The person holding the stopwatch will stop the timer, then report and record
the time to the nearest second.

The person holding the stopwatch will give a second chance, repeating the
experiment.

After both times are recorded, switch roles.

2. Record the group data in this table. When you finish, a group member should give
the data to the teacher.

name time 1 time 2

3. Look at your data. Comparing Time 1 to Time 2, do you think there is a positive
association, a negative association, or no association? Discuss your thinking with your
group.

4. What are some ways you could organize and represent the entire class's data?

◦
◦
◦
◦

◦

◦
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�. �ake a scatter plot of the entire class’s data and look for patterns. Identify any
outliers and the type of any association you observe.

�. Draw two lines on your scatter plot� a vertical line and a horizontal line, each
representing 30 seconds for one trial. �se the table for the class’s data to complete
this two�way table.

time 2 � �� �e� time 2 	 �� �e� time 2 
 �� �e� t�ta�

time 1 � �� �e�

time 1 	 �� �e�

time 1 
 �� �e�

t�ta�


. �se the two�way table to decide whether there is an association between Time 1 and
Time 2. �xplain how you know.

Grade 8 Unit 6
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