
Linear Regression in two variables (2-3 students per group) 

 
1. Choose a 2 or 3 person group.  Turn in a list of group members to your instructor, in written form or through 

email, no later than February  , 2015  
 

2. Choose an applicable two-variable project for which you can collect at least 25 data sets.  Choose a data set 

relevant to your declared major.  Data should be collected carefully.  Identify where you were when you 

collected the data.  Topics should be appropriate in content (stay away from drug use and sexual activity). 
Identify your independent and dependent variables.  

Determine which variable is independent and which variable is dependent. 

 
3. Collect data and organize it in a table.  

Directions for creating a table in Microsoft Word: Select the INSERT tab  Table  2 columns and 

appropriate number of rows. 
 

4. Create a graph from your data.   

Creating a scatter plot:  

 In Microsoft Word select the INSERT tab     X Y (Scatter). 

 Enter data in the X and Y columns based on your independent and dependent variable designations.   

 Close the excel data sheet and your graph should appear. 

 

 Double click on the graph and chose      from the upper left corner.  From the pull down menu, 

highlight the following: 

 Axes 

 Axis Titles 
 Chart Title 

 Type chart and axis titles in the corresponding text boxes.  

Check your scatter plot for linearity.  If the plot is not reasonably linear you must choose a new two-variable 
project.   

 

5. Print out a copy of your graph and manually draw 3 different lines of “best fit” on your graph based on visual 
estimation.  Make sure each line goes through 2 or more points so that you can determine the comparative slope 

of each line. A good qualitative estimation should be reasonably close to the actual line of best fit.   

 

6. Interpret the slope for each line in the context of your data. Does your slope interpretation make sense in 
context? 

 

7. Interpret your y-intercept in context.  
 

8. Find a linear equation which models the line you feel fits the data best.  

 

9. Define a reasonable domain for your data.   
 

10. Write a contextual word problem: 

a. Write a contextual word problem to predict your dependent variable using a value within your domain but 
not included in your data.  

b. Write a contextual word problem to predict your dependent variable using a value outside your domain.  

Correctly solve both problems for the associated predictions.  Discuss the reasonableness of your answer based 
in the context of the problem. The process of making predictions based on independent values outside of the 

data/domain is known as extrapolation. 

 

11. Create a small poster displaying your table, graph and linear regression equation.  

  



Sample Project Two Variable Linear Regression:  TUTORING HOURS AND EXAM GRADES 

 

2. Choose 2 variable relationship:  Relationship between tutoring sessions and exam grades 

Determine Variables and dependency relationship 

Exam grade is affected (dependent) by tutoring sessions 

Independent variable  X: Tutoring Session (T) 

Dependent variable  Y: Exam Grade (G) 

 

3. Collect data and organize in a table (create table in Microsoft Word or in Excel) 

 

Number of 

Tutoring Sessions 
Exam Grade 

18 84 

6 62 

16 92 

14 82 

0 50 

4 76 

0 56 

10 79 

12 84 

18 88 
 

4. Create a graph from your data and check for linearity.  Insert  

 

 

Chart below was produced from data.  Is the data linear?  The data appears to be 

reasonably linear.   
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Below are some examples of non-linear scatter plots. 

 

 

 

 

 

 

 

 

 

Below are some examples of linear scatter plots. 

 

 
 

5. Save your scatterplot for later use, and print out your graph and manually draw 3 different lines of “best fit” on 

your graph based on visual estimation. Create a key for each line by color or by type. 

 

 
Line A:    Line B:    Line C:  

 

6. SLOPE IN CONTEXT:  (increase/decrease) 

 Line A:  
9

8
  (approximately 1) Increasing the number of tutoring sessions by 8 corresponds to an exam 

score increase of 9%. Exam scores will increase approximately 1% for every increase of one additional 

tutoring session. 

 Line B:  
26

14
 = 

13

7
  (approximately 

2

1
)   Increasing the number of tutoring sessions by 7 (or 14) corresponds to 

an exam score increase of 13% (or 26%).  Exam scores will increase approximately 2% for every increase 

of one additional tutoring session.  
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 Line C: 
12

6
  = 

2

1
      Increasing the number of tutoring sessions by 6 corresponds to an exam score increase of 

12%. Exam scores will increase approximately 2% for every increase of one additional tutoring session. 

 
Check to make sure your interpretation of the slope is reasonable. 

 

7. Estimate the y-interprets for your 3 lines and interpret each in context.   

There are three y-intercepts. The y-intercept represents the exam scores received when no tutoring has taken 
place.  For example line C has a y-intercept of 50 which interpreted in context means an exam score of 50% 

would be predicted if a student does not attend any (0) tutoring sessions.  

 
8. Find a linear equation which models the line you feel fits the data best. (calculations required) 

Line B was chosen and line B is modeled by the linear equation 𝐺 =
13

7
𝑇 + 56 where G represents the exam 

grade and T represents the number of tutoring sessions. 

 
9. Define a reasonable domain: 

A reasonable domain would be represented by a realistic/possible minimum/maximum for the independent and 

dependent variable. The domain (x axis) is often tied to realistic values in the range (y-axis).  The domain in 
this example represents the number of tutoring sessions and the range represents possible exam scores. The 

domain (and range) has an obvious minimum of zero but no obvious maximum. The maximum exam score 

would be 100%. The maximum number of tutoring sessions corresponding to an exam score of 100% (use your 

equation).    Domain: 0 ≤ 𝑇 < 24.  Check your graph for reasonableness. 

 

10. Write a contextual word problem: 

 If Sam went to tutoring 20 times, what grade would he expect on his exam based on the linear regression 

equation  𝐺 =
13

7
𝑇 + 56?  Answer: 93.14% 

 If Sam went to tutoring every day for 4 weeks before an exam (28 times) what grade would he 

expect on his exam based on the linear regression equation 𝐺 =
13

7
𝑇 + 56?  Answer: 108% 

 

Important note – Point out that association does not imply Causation 
 

 

Least Squares regression 

 
Assignment: Students will need to find a least squares regression line by randomly selecting 6 of their 

data points.  This will keep the actual regression process from becoming cumbersome.  For instance, from the 

example above, choose 6 points randomly.  I used a graphing calculator from 1-10.  They would randomly choose 

from 1-25.  

 
 

Math PRBrandInt (1,25,6)  (1-25, 6 numbers chosen ).  Students would 

then follow the directions for finding the least squares regression line.   
 

The following example calculates the least squares regression line using all 10 

points in the data set instead of just the 5 in red. 

 

Least Squares refers to the sum of all of the squared 

vertical distances between each point and the best fit line.   

  

Number of 
Tutoring Sessions 

Exam Grade 

  18 84 

6 62 

16 92 

14 82 

0 50 

4 76 

0 56 

10 79 

12 84 

18 88 



Finding a linear regression line and corresponding equation which best fits the data is done using the Least 

Squares Regression Method.  This method is used to find the actual or true linear regression line/equation, and 
can be used to predict how “y” changes as “x” changes. The term Least Squares regression method calculates 

the best fit line by finding the least or smallest vertical distance between the line and all of the points.   

 

Explanation of terms and symbols:   

 𝑦′ = 𝑎 + 𝑏𝑥 is the least squares regression equation, where 𝑎 is the y-intercept and b is the slope.   

 N is the number of data (x, y) points.   

 In mathematics the Greek symbol Σ means “sum” so Σ𝑥 means “sum all the x values” and Σ𝑥𝑦 means “sum all 

the products of x times y.”  (Σ𝑥2) is found by first squaring all x values and them summing all the 

square values, versus (Σ𝑥)2 which involves summing all x values first and then squaring the total.   
 

The least squares regression formula:  This formula is somewhat tedious but not computationally challenging (it 
just looks that way).    

𝑎 =
(Σ𝑦)(Σ𝑥2)−(Σ𝑥)(Σ𝑥𝑦)

𝑁(Σ𝑥2)−(Σ𝑥)2
  𝑏 =  

𝑁(Σ𝑥𝑦)−(Σ𝑥)(Σ𝑦)

𝑁(Σ𝑥2)−(Σ𝑥)2
 𝑦′ = 𝑎 + 𝑏𝑥 

 
Using the data from the sample project, the different sums are as follows: (Use excel or the calculator table feature) 

 

Number of Tutoring Sessions 

x 

Exam Grade 

y 
x 2   x y 

18 84 324 1512 

6 62 36 372 

16 92 256 1472 

14 82 196 1148 

0 50 0 0 

4 76 16 304 

0 56 0 0 

10 79 100 790 

12 84 144 1008 

18 88 324 1584 

Σx = 98 Σy = 753 Σx
2
 = 1396 Σxy = 8190 

 

At the bottom of each column is the sum of each column.  The missing calculations are N, (Σ𝑥)(Σ𝑦) and (Σ𝑥)2 
N = 10   (Σ𝑥)(Σ𝑦) = (98) (753) = 73794   (Σ𝑥)2 = (98)2 = 9604 

 

Plugging these values into the two formulas we get: 

𝑎 =
(Σ𝑦)(Σ𝑥2)−(Σ𝑥)(Σ𝑥𝑦)

𝑁(Σ𝑥2)−(Σ𝑥)2
  =  

(753)(1396)−(98)(8190)

10(1396)−9604
  =  

105118−802620

13960−9604
  = 

248568

4356
  = 57.06  (y-int) 

 
 

𝑏 =  
𝑁(Σ𝑥𝑦)−(Σ𝑥)(Σ𝑦)

𝑁(Σ𝑥2)−(Σ𝑥)2
  =   

10(8190)−(98)(753)

10(1396)−9604
  =   

81900−73794

13960−9604
 =   

8106

4356
  =  1.86  (slope) 

 

The linear regression equation is 𝑦′ =  57.06 + 1.86𝑥 (which can also be written as  𝐺 =  1.86 𝑇 + 57.06) 
 
Notice our sample linear regression equation for line B, found by visual estimation, was very close. The previous 

sample equation was 𝐺 =
13

7
𝑇 + 56  and if we write the slope as a decimal we get,  𝐺 = 1.857 𝑇 + 56.    

 

Students should draw their calculated least squares regression line on a new copy 

of their original scatter plot (see step 5). Finally choose  Insert   

to see the actual least squares regression line.        

 

 Axes 
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 Chart Title 

 Trend Line 


