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CURRIKI ALGEBRA UNIT 3 
Descriptive Statistics 

Lesson 3.2: Summarize, Represent, and Interpret Data on 
Two Categorical and Quantitative Variables 

 
Unit 3: Descriptive Statistics 
The first four lessons (3.1-3.4) provide the instruction and practice that supports the 
culminating activity in the final unit project. 
 

Lesson 3.2: Summarize, Represent, and Interpret Data on Two Categorical and 
Quantitative Variables 
In this lesson, students will take a more sophisticated look at using a linear function to 
model the relationship between two numerical variables. In addition to fitting a line to 
data, students assess how well the model fits by analyzing residuals.  

 
Common Core State Standards by Cluster  

Grade Level Cluster CCS Standard 

9 Summarize, represent, and 
interpret data on two 
categorical and quantitative 
variables 

S.ID.5, S.ID.6.abc 

 
Lesson Preparation and Resources for Teachers:  

TE Vocabulary Worksheet 
Graph paper, colored pencils, and rulers 
TI-83+ or equivalent graphing calculator (or graphing program) and the means to 
project it on the board (digital projector, TV connection to calculator, etc.) 
TE_TE_Example Scatter plots Excel File 
TE_ Weight and Mileage Worksheet 
TE_ Example Tables and Scatter plot Examples PowerPoint 
http://www.youtube.com/watch?v=9Iw3a_LtJVE (video for scatter plot data) 
Exploring  Space Through Algebra Project Teachers Edition 
 

 
Instructional Materials for Students: (print one copy for each student)  

SE Vocabulary Worksheet 
SE_SE_Example Scatter plots Excel File 
SE_SE_Example Tables and Scatter plot Examples PowerPoint 
SE_ Weight and Mileage Worksheet 
SE_Creating a Scatter Plot of Account Balances worksheet 
Exploring  Space Through Algebra Project 

   
Time: 50-minute session 
 

http://www.youtube.com/watch?v=9Iw3a_LtJVE
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Lesson Objectives: 
Students will be able to: 

 Accurately construct scatter plots of real-world data and use them to describe 
the overall picture of the data set. 

 Summarize and interpret data on two variables.  
 
 
Lesson Content: 
1.  Background Building Activity for Students (10 minutes) 

a. Vocabulary Building 
 Print out one copy of the SE Vocabulary Worksheet for each student.  

Review the math-specific vocabulary words on the attached vocabulary page with 
the whole class prior to the warm up problem. Ask students work in pairs to look 
up the definition of each word and write them in the worksheet. Ask pairs to 
share their definitions with another pair and come to consensus about the correct 
definition.  

 

 
(From Google images) 

 
b. Warm up problem  
  In real life, finding facts about athletes can help teams predict a player’s success. 

Use the data in the following table to create a scatter chart to illustrate a 
relationship between the number of official bats by a batter and the number of 
time a batter hits the ball and reaches bases safely.  

 
Write the following chart on the board:  
 
AB = Number of official at bats by a batter 
H = Number of times a batter hits the ball and reaches bases safely without aid of 
an error or fielder's choice 

file:///C:/Users/Owner/Downloads/SE%203.2%20Vocabulary%20Page.doc
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AB 12 11 9 11 11 21 16 15 13 11 16 

H 5 7 5 6 6 11 8 7 6 5 6 

 
Students work in pairs to create a scatter chart that illustrates this data. Review 
as a whole class and ask students to make a prediction about the players and 
their abilities.  

 
2.  Focus Question based on today’s lesson (25 minutes) 

Today’s lesson comes from the Unit folder, How to Lie by Telling the Truth – Basic 
Descriptive Statistics by Jesse Mercer.  
 
Focus Question: (Write it on the board.) 
How can we express different relationships between numbers? 
 
Desired Learner Outcomes for Focus Question:  Today, we will be learning a new 
way to express certain relationships between numbers. We will actually be exploring 
relations, which can simply be defined as the relationship between two sets of 
numbers. A set of numbers is exactly what it sounds like, a set of numbers. When 
two different sets are compared, they can be matched up into what is called a 
relation.  

a. Whole Class Activity:  
Create a table on the board that will categorize students according to hair and 
eye color: 
 

 Eye Color 

Hair Color Blue Green Brown Hazel 

Blonde     

Red     

Brown     

Black     

Survey the students to complete the table. Discuss with the class why this is 
considered categorical data (the data collected falls into a category and is cannot 
be placed in a numerical order). Explain that this data can be evaluated by 
converting the numbers into percentages (i.e. the percent of the students in the 
class with blonde hair and blue eyes can be calculated by dividing the number of 
students with blonde hair and blue eyes by the number of students in the class). 
Ask students to find the percentages and discuss conclusions that can be drawn 
from this data. 

http://www.curriki.org/xwiki/bin/view/Coll_jessemercer/HowtoLiebyTellingtheTruth--BasicDescriptiveStatistics
http://www.curriki.org/xwiki/bin/view/Coll_jessemercer/HowtoLiebyTellingtheTruth--BasicDescriptiveStatistics


 4 

When data collected in numerical, this data can be plotted on a coordinate grid 
and relationships can be examined. Introduce the concept of using scatter plots 
to illustrate statistical data. Show the video to the whole class and discuss how 
the different data were illustrated on scatter plots.  
http://www.youtube.com/watch?v=9Iw3a_LtJVE 
 
(Lead a discussion in which you elicit the fact that there can't be any real 
relationship between shoe size and arm length because there are two people with 
the same shoe size and different arm lengths.) 

For instance, the sets of a (hypothetical) class's shoe sizes and arm length: 

Student Shoe Size Arm Length 
(Inches from 
arm pit to tip 
of fingers) 

A 8.5 31 

B 11 37 

C 9.5 30 

D 10 37 

E 11 39 

In this hypothetical class, the shoe sizes and arm length can be expressed 
separately as two sets of numbers: 

  Shoe Size (S) = {8.5, 11, 9.5, 10, 11} 

  Arm length = {31, 37, 30, 37, 39} 

In looking at the set of data this way, we can just focus on arm length or shoe 
sizes, or both. Do you see any potential relationship between shoe size and arm 
length? For instance, does a larger shoe size imply a longer arm, or vice versa? 
How can you tell?  

If we wanted a graphical way to present this data, we could use what we call a 
scatter plot. This is simply a way of looking at a relation graphically. Essentially, 
we use a "dot" to represent each person, in terms of his/her attributes (in this 
case shoe size and arm length). If we were to plot this data set on a scatter plot 
(using an appropriate scale), it would look like this (project the corresponding 
scatter plot from the Example Tables PowerPoint on the board). 

http://www.youtube.com/watch?v=9Iw3a_LtJVE
file:///C:/Users/Owner/Downloads/TablesandScatterplotsforLesson4.ppt
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Notice that each dot represents a person, and that there seems to be no 

discernible rhyme or reason as to where the dots will land on the plot. 

b. Small Group Activity  

Next, let's consider the following relation (still with the same class): (project the 
Table #2 from the Example Tables PowerPoint) 

Student Height (in.) Arm Span (in.) 

A 72 70 

B 60 61 

C 58 59 

D 68 64 

E 64 67 

 

Graphed (with appropriate scales on the axes), the scatter plot looks like this 
(project the corresponding scatter plot). 

Notice how the dots move up in a diagonal line. What does this mean? (Elicit that 
this implies that as a student's height increases, so does their arm span.) This is 
called a positive relationship - that is, there is a general relationship or pattern that 
holds between people's height and their arm span. 

 
3. Whole class discussion (10 minutes) 

Finally, let's consider one more mythical scatter plot for this same class. This time, 
we are going to show a relation where one set of numbers represents the number of 
minutes each student spent on social networking websites the night before the last 
test, and the other set of numbers represents their numerical grade for that test. 
What would you expect? (Elicit that they should expect that the more time they 
spent socializing (and thus NOT studying), the lower their grade. Try to elicit what 
they expect the shape of that graph would look like.) 

Here are the data and the scatter plot. See if your predictions were correct!  

(Project Table #3.) Scatter Plot  

Student # Min. spent on 
social websites 

Grade on last test 
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A 120 71 

B 25 98 

C 45 89 

D 70 82 

E 90 75 

  

Notice that the general trend is downward. This is called a negative relationship. 
That is, as one set increases (say the amount of time NOT spent studying), the other 
set decreases. 

These three scatter plots demonstrate the three different possible types of relations: 
no relationship, positive relationship, and negative relationship. 

In each of these relations, there was a set that gave the values for the X-axis and a 
set that gave the values for the Y-axis. Let's look more closely at this: 

In the first graph: 

X-axis: Shoe Size; Y-axis: IQ 

In the second graph: 

  X-axis: Height; Y-axis: Arm Span 

In the third graph: 

  X-axis: # of minutes NOT spent studying, Y-axis: Grade 

For each of these, the X-axis is the quantity that seems to determine the Y-quantity 
in some way. This is why X-axes always represent independent variables. That is, this 
is the set of data that you expect to influence the other. This set is called the domain 
of the relation. Can you name, then, the three domains for the three different 
relations we've looked at? (Answer: shoe size, height, # min. spent NOT studying.)  

Notice, too, that the Y-axes for all of the relations represent sets that seem to have 
been influenced in some way or another by that relation's X-axis. That is, this set, 
the range, is dependent on the domain. That's why the quantity represented by the 
Y-axis is always called the dependent variable. Can you name the three different 
ranges for the three scatter plots we've looked at? (Answer: IQ, arm span, and 
grade.) 



 7 

4. Assessment 

Students work individually to complete the Creating a Scatter plot of Creating a 
Scatter Plot of Account Balances worksheet as an assessment. Collect the completed 
worksheets and assess for accuracy of data placement on their scatter plots. 
 

5. Extension Activities 

a. Exploring  Space Through Algebra  
This problem is part of a series of problems that apply Algebra principles to U.S. 
Space Exploration policy.  Prior to this activity, students should have experience 
using a graphing calculator or spreadsheet application to create scatterplots and 
find regression equations. Students will  

 create scatterplots from a data table;  

 determine correlation and interpret its meaning;  

 find linear and quadratic regression equations;  

 select an appropriate regression to fit the data;  

 find the slope and y-intercept from an equation; and  

 communicate the meanings of slope and y-intercept as they relate   
to a real-world problem. 
 

b. Suggest that students work in small groups to view the following videos that 

discuss how data and trends can be illustrated with scatter plots. They should watch 

the video and then write a brief summary of what they learned. The groups should 

determine a data set that would have a trend and create a scatter plot.  

a. In this video students will learn about scatter plot graphs, correlation line of 

best fit, univariate data and bivariate data. 

http://www.youtube.com/watch?v=FVZI6t-B2Ik 

b. In this video students will learn to about scatter plot graphs using trends on 

Facebook.  

http://www.youtube.com/user/EducatorVids2?v=C6oDWHUTk0c&feature=p

yv 

c. In this video, John Zimmerman of http://www.tabletclass.com explains what 

a scatter plot is and how to find the best fitting line. John teaches middle and 

high school algebra students about correlation and data plots. 

http://www.youtube.com/watch?v=i1uKiZpkl9A 

 

file:///C:/Users/Owner/Downloads/CreatingaScatterplotofAccountBalances.doc
file:///C:/Users/Owner/Downloads/CreatingaScatterplotofAccountBalances.doc
http://www.youtube.com/watch?v=FVZI6t-B2Ik
http://www.youtube.com/user/EducatorVids2?v=C6oDWHUTk0c&feature=pyv
http://www.youtube.com/user/EducatorVids2?v=C6oDWHUTk0c&feature=pyv
http://www.tabletclass.com/
http://www.youtube.com/watch?v=i1uKiZpkl9A
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6. Homework assignment for additional independent practice (Note: This homework 
assignment can be done during a subsequent class period if you have the time.)  
This activity will provide students an opportunity to practice their skill at interpreting 
data. Students will use the data presented in the following table to create a scatter 
plot and interpret the data. Give each student a copy of the Weight and Mileage 
Worksheet.  

This problem is about car models.  

Ben and Sarina are brother and sister. Their parents said they would buy them a car 
to share, but Ben and Sarina will have to buy their gas with their own money. They 
both have favorite models listed below. Compare and illustrate the data with a 
scatter plot they can show their parents.  

Students will compare the weight to the gas mileage for the six car models listed. 
They should look for a relationship between weight and mileage in these popular car 
models. Also they should look for outliers and use critical thinking to suggest the 
reason with an explanation.  

file:///C:/Users/Owner/Downloads/SE%203.2%20Weight%20and%20Mileage%20worksheet.doc
file:///C:/Users/Owner/Downloads/SE%203.2%20Weight%20and%20Mileage%20worksheet.doc

