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CURRIKI ALGEBRA UNIT 3 
Lesson 3.3: Descriptive Statistics 

Interpret Linear Models 
 
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 3.3 Interpret Linear Models 
This lesson builds on students’ work with linear relationships in eighth grade and 
introduces the correlation coefficient. The focus is on the computation and 
interpretation of the correlation coefficient as a measure of how well the data fit the 
relationship.  
 
Common Core State Standards by Cluster: 

Grade Level Cluster CCS Standard 

9 Reason quantitatively and use 
units to solve problems. 

N.Q.2 

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

S.ID.6 

9 Interpret linear models S.ID.7, S.ID.8, S.ID.9 

 
Lesson Preparation and Resources for Teachers:  
 

Statistics (Sal Kahn video) 
Linear Equations (Sal Kahn video series) 
Predicting with Linear Models (Sal Kahn Video) 
Topic 3: Linear Regression (Curriki Lesson by Jesse Mercer) 
TE_Linear Equations in the Real World (Extension Activity) 
TE_Linear Modeling – Modeling CO2 Levels (Extension Activity) 
TE_3.3 Statistics Practice Activities 
 Website for sports data: 
http://www.amstat.org/sections/SIS/Sports%20Data%20Resources/ 
http://mlb.mlb.com/index.jsp 
TE_Linear Models Homework (From: San Diego Area Knowledge Exchange for 
Developmental Math (SAKE)) 
TE_3.3 MLB 2011 Regular Season Data (Word version or Excel version) 
TE_3.3 Vocabulary Page  

 
Instructional Materials for Students (Print one copy for each student) 

SE_3.3 Vocabulary Page  

http://www.curriki.org/xwiki/bin/view/Coll_Group_KhanAcademyMathGroup/Statistics
http://www.curriki.org/xwiki/bin/view/Coll_Group_KhanAcademyMathGroup/LinearEquations
http://www.curriki.org/xwiki/bin/view/Coll_Group_KhanAcademyMathGroup/PredictingwithLinearModels
http://www.curriki.org/xwiki/bin/view/Coll_jessemercer/Topic3LinearRegression
http://www.amstat.org/sections/SIS/Sports%20Data%20Resources/
http://mlb.mlb.com/index.jsp
http://www.curriki.org/xwiki/bin/view/Coll_Group_SanDiegoCommunityCollegesDevelopmentalMathExchange/Lesson1LinearModels
http://www.curriki.org/xwiki/bin/view/Group_SanDiegoCommunityCollegesDevelopmentalMathExchange/
http://www.curriki.org/xwiki/bin/view/Group_SanDiegoCommunityCollegesDevelopmentalMathExchange/
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SE_3.3 Linear Models Check-Up (Assessment) 
SE_3.3 MLB 2011 Regular Season Data 
SE_3.3 Homework Linear Models (From: San Diego Area Knowledge Exchange for 
Developmental Math (SAKE)) 

 
Time: 50-minutes session 
 
Lesson Objective: 
Students will  

 use linear models to interpret data. 

 use descriptive statistics to calculate the price of an item. 
 
Lesson Content 
Background Building Activity for Students (5 minutes) 
 
Vocabulary Building:  
Print out one copy of the Vocabulary Page (blank) for each student. Review the 
descriptive statistics vocabulary words with the whole class prior to the warm-up 
problem. Students will create their own definitions including a visual representation. 
Warm-Up problem:  
Display the MLB 2011 Regular Season Data table on the overhead or chalkboard and 
provide each group with a hard copy. 
Ask students to write 3 observations about the data (encourage them to use what they 
learned in the previous lessons, i.e. mean, median, mode and range).  
Discuss:  
What observations can be made when given data like this? Students should be able to 
compute mean, median, mode, and range of any of the columns. (Note: the data is just 
the top 50 hitters for 2011; additional data can be found at http://mlb.mlb.com/stats/ 
  
Focus Question based on today’s lesson (25 minutes) 
Today’s focus question (write it on the board)  
What real-world data can be represented using a linear model?  
 

a. Whole Group Activity:  
 Often there is a relationship between data values. Students will continue to 

explore the 2011 Regular Season data. Ask students to suggest what data may be 
related. Lead students to consider the relationship between:  

 Homeruns and RBI’s 
 Games played and hits 
 Strike outs and at bats 

 
 Explain that plotting the data in a scatter plot can lead to a linear relationship. 

Once the line has been identified, an equation can be found. This model can then 
be used to summarize the relationship, and then predict other data points.  

http://www.curriki.org/xwiki/bin/view/Group_SanDiegoCommunityCollegesDevelopmentalMathExchange/
http://www.curriki.org/xwiki/bin/view/Group_SanDiegoCommunityCollegesDevelopmentalMathExchange/
http://mlb.mlb.com/stats/
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b. Small Group Activity (Teacher observes students while they work to check 

for understanding.)  
Ask students to form groups of 3 students (a group of two will work as well). Provide 

each group with 2011 Regular Season Data and ask students to choose two 
quantities to compare. Students will graph the data and determine if there is a 
linear relationship. (Does the data seem to fall along a ‘line’?) Students draw the 
best-fit line through the data.  

Using the y = mx + b (where m = slope and b = y-intercept), student groups write the 
equation of the line.  

 
Note: If the data does not appear to have a correlation, ask the group to choose 

different quantities to compare. 
 
While the students are working, the teacher checks for understanding by observing 

students while they are working in small groups. 
 
After students have discovered the linear equations that represent the given 

relationship, ask students to make a prediction based on the line.  
For example: If the relationship homeruns and RBI’s appeared to be linear, the 

student could predict the number of RBI’s for a player hitting a given number of 
homeruns. (If player “x” hits 12 homeruns in the season, he will have 8 RBI’s) 

 
c.  Second Small Group Activity 
 Using the Topic 3: Linear Regression lesson in Curriki by Jesse Mercer, ask 

students to work in small groups of 4-5 to conduct a market survey about a 
product. This could be one of the products discussed previously in the lesson, or 
students could be encouraged to survey classmates on the prices they would pay 
for tickets, souvenirs, team apparel or other baseball related item.  Using the 
skills learned in the lesson, students then create a scatter plot to determine the 
ideal price for the given item. 

 
       Another method for determining the item’s cost is using descriptive modeling. In 

order to determine the appropriate price, students should consider the cost of 
an item over time.  Descriptive modeling refers to a mathematical model that 
describes historical events, and the presumed or real relationship between 
elements that created them. For instance, the current cost of milk is $1.00 a 
quart, last month it was 95 cents, last year it was 80 cents. Based on historical 
events, it will cost about $1.05 to buy a quart of milk next month.  Using 
descriptive modeling, ask students to find the price of a ticket, souvenir, team 
apparel or other baseball related item over time.  Create a graphical 
representation of this data and compare to the market survey data.  What 
conclusions can be drawn? 

  

http://www.curriki.org/xwiki/bin/view/Coll_jessemercer/Topic3LinearRegression
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Advanced students can be asked to find a regression equation and a correlation 
coefficient.  

http://www.curriki.org/xwiki/bin/view/Coll_siyavula/FHSSTMathematicsGrade12Ch
apters35-45 

 
To address correlation coefficients, we have recorded two sets of data (bivariate 
data) on a scatter plot and then we drew a line of best fit as close to as many of 
the data items as possible. Regression analysis is a method of finding out exactly 
which function best fits a given set of data. We can find out the equation of the 
regression line by drawing and estimating, or by using an algebraic method 
called “the least squared method”, or we can use a calculator. The linear 
regression equation is written yˆ = a + bx or y = A + Bx. Of course these are both 
variations of a more familiar equation y = mx + c. 
Suppose you are doing an experiment with washing dishes. You count how many 
dishes you begin with, and then find out how long it takes to finish washing 
them. So you plot the data on a graph of time taken versus number of dishes. 
This is plotted below. 

 
 
If t is the time taken, and d the number of dishes, then it looks as though t is 
proportional to d, ie. t = m · d, where m is the constant of proportionality. There 
are two questions that interest us now. 
 
1. How do we find m? You have already learned to draw a line of best fit through 
the data points, and then measure the gradient of the line. But this is not terribly 
precise. Is there a better way of doing it? 
2. How well does our line of best fit really fit our data? If the points on our plot 
don’t all lie close to the line of best fit, but are scattered everywhere, then the fit 
is not ’good’, and our assumption that t = m · d might be incorrect. Can we find a 
quantitative measure of how well our line really fits the data? 
 

http://www.curriki.org/xwiki/bin/view/Coll_siyavula/FHSSTMathematicsGrade12Chapters35-45
http://www.curriki.org/xwiki/bin/view/Coll_siyavula/FHSSTMathematicsGrade12Chapters35-45
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 In this chapter, we answer both of these questions, using the techniques of 
regression analysis. 
 
Fitting by hand Question: Use the data given to draw a scatter plot and line of 
best fit. Now write the equation of the line that best seems to fit the data. 
x 1,0 2,4 3,1 4,9 5,6 6,2 y 2,5 2,8 3,0 4,8 5,1 5,3 
 
Answer Step 1: Drawing the graph the first step is to draw the graph. This is 
shown below. 

 
 
 
Step 2: Calculating the equation of the line 
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Method of Least Squares 
We now come to a more accurate method of finding the line of best fit. The 
method is very simple. Suppose we guess a line of best fit. Then at every data 
point, we find the distance between the data point and the line. If the line fitted 
the data perfectly, this distance should be zero for all the data points. The worse 
the fit becomes, the larger the differences. We then square each of these 
distances, and add them all together. 

 
 
The best-fit line is then the line that minimizes the sum of the squared distances. 
Suppose we have a data set of n points {(x1; y1), (x2; y2), . . . , (xn,yn)}. We also 
have a line f (x) = mx + c that we are trying to fit to the data. The distance 
between the first data point and the line, for example, is: 
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Thus our problem is to find the value of m and c such that S(m,c) is minimized. 
Let us call these minimizing values m0 and c0. Then the line of best fit is f(x) = 
m0x + c0. We can find m0 and c0 using calculus, but it is tricky, and we will just 
give you the result, which is that 
 

 
More work examples are included in the attached PDF file: TE_3.3 Statistics 
Practice Activities. Ask students to work in small groups to complete the 
activities in the file. (Note: This may take another class period to complete.)  

 
3. Whole class discussion (10 minutes) 
Students share equations and predictions with the rest of the class. Students can 

challenge each other to make additional predictions based on the linear 
equations. Students that found the correlation coefficient for their scatter plots 
may share the how well the scatter plot fit the linear representation. 

 
Algorithm: 

 Plot the points on a coordinate grid (the independent variable is on 
the x-axis and the dependent variable is on the y-axis) 

 Draw a best-fit line through the data points 
 Identify the y-intercept (point where the line crosses the y-axis) 
 Identify the slope: find to points on the line; use the equation slope is 

the difference in the y-values divided by the difference in x-values.  

slope =
y2 - y1

x2 - x1

 

The equation for the line is y = mx + b, where m = slope and b = y-intercept 
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4. Assessment Activity (5 minutes) 
 Provide each student with a copy of the Linear Model Check-Up.  Allow time to 

for students to complete the assessment. Assess understanding by checking 
student responses. Graphs and equations may vary slightly as students draw the 
best-fit curve. This happens because the data does not fall in a straight line, but 
in more like a scatter set of points that tend to cluster about a line (a scatter 
plot). The best-fit curve is the line that appears to cut through the data with an 
approximately equal number of data points on either side of the line. This line, 
therefore, can vary some from graph to graph. The line will be close to the same; 
slopes should be similar, but won't necessarily match exactly. Accept any 
answers that are reasonable. 

 
5. Extension Activities: 

Linear Equations in the Real World Students will write linear models to represent 
the population growth in California; they will write an equation that models 
Hooke’s law and find an equation that helps calculate the shipping charged by a 
company. 

 
Linear Modeling – Modeling CO2 Levels Students will explore the levels of carbon 

dioxide (CO2) in the atmosphere over time.  
 

6. Homework assignment for additional independent practice 
Homework – Linear Models  Students practice graphing and interpreting data. 

http://www.curriki.org/xwiki/bin/view/Coll_HeyMath/Linearequationsinreal-world_0
http://www.curriki.org/xwiki/bin/view/Coll_Group_SanDiegoCommunityCollegesDevelopmentalMathExchange/ModelingCO2Levels

