
 
 

Talking feet: 
Scatterplots and lines of best fit 
  

 
Student worksheet 

 
What does your foot say about your height? 
Can you predict people’s height by how long their feet are? 
 
If a Grade 10 student’s foot is 27 cm long, how tall is that student likely to be? In 
this activity, you will use Census at School survey data to determine whether a 
relationship exists between foot length and height and if so, what it is. 
 
Students from South Africa, the United Kingdom, Australia and New Zealand 
measured and recorded their height and foot length in centimetres and entered 
this information into the Census at School database. A random sample was 
selected from the combined data to create the scatterplot below, where each dot 
shows an ordered pair of height in relation to foot length.  
 
Scatterplot of height and foot length for 15-year-old students 
 

 
 



 

 
Look at the scatterplot: 
Is there a correlation between foot length and 
height? 
If so, is it weak or strong? positive or negative? 

 
Part 1:  Line of best fit 
 
Figure 1. Height and foot length of 15-year-old students 
 

 
                             
 
 
1. Manually draw a line that best fits the points shown on Figure 1.  
 
2. For the line you have just drawn, determine 
 

a) its slope 
 

b) its equation 
 

c) its height intercept (Explain what this means and whether or not this is a 
reasonable scenario.)  

 
3. How did you determine that your line was the ‘best fit’? 

(Note: The scales do not start at zero in Figure 1.) 
 
 



4. Compare your line with the lines of several of your classmates. Did you all get 
the same line? (Note: Compare the lines visually and then compare the 
equations that you and your classmates computed for the lines.)  

 
5. Is it important that different people analysing the same data should get the 

same result? 
 
 



Part 2: Median–median line method 
 
The median–median line is one method for determining a line of best fit. The following 
table gives us the height and foot length data for 30 randomly selected 15-year-old 
students. (These same data were used in Part 1.) 
 
Table 1. Height and foot length for 15-year-old students 
 
Country Sex Date of birth

(dd/mm/yyyy)
Height  

(cm) 
Foot length 

(cm)

Queensland F 25/02/1986 180 27.5
South Africa F 07/09/1986 163 23.0
United Kingdom M 25/01/1985 185 29.5
Queensland M 26/03/1986 166 26.5
South Africa F 17/04/1986 172 25.0
South Africa M 10/05/1986 178 27.0
United Kingdom F 30/04/1985 162 21.0
South Africa F 20/06/1986 148 23.0
South Africa M 15/06/1986 167 26.0
South Africa M 08/08/1986 179 26.0
South Africa M 10/11/1985 147 19.0
South Africa F 15/07/1986 158 24.0
United Kingdom M 15/09/1985 155 24.0
United Kingdom M 29/12/1985 172 28.0
South Africa M 29/01/1986 141 23.0
South Africa M 23/07/1986 150 25.0
South Africa F 06/04/1986 145 23.0
United Kingdom F 10/08/1985 171 25.0
South Africa F 27/11/1985 157 23.0
South Africa F 26/11/1985 157 23.0
Queensland F 03/04/1986 166 25.5
South Africa M 24/01/1986 159 27.0
United Kingdom M 09/02/1985 172 25.5
United Kingdom M 09/07/1985 168 26.0
South Africa F 06/09/1986 163 23.0
South Africa M 22/07/1986 150 25.0
South Africa M 19/12/1985 177 29.0
United Kingdom M 08/02/1985 172 25.5
United Kingdom M 22/02/1985 172 22.0
Queensland F 09/11/1985 165 26.0
 
 



1. In order to work with a more manageable number of cases, we will look at only 
the male students from Table 1. 
 
Male students 
Foot length 

 (cm) 
 

19.0 
22.0 
23.0 
24.0 
25.0 
25.0 
25.5 
25.5 
26.0 
26.0 
26.0 
26.5 
27.0 
27.0 
28.0 
29.0 
29.5 

Height 
(cm) 

 
147 
173 
141 
155 
150 
150 
172 
172 
167 
179 
168 
166 
159 
178 
172 
177 
185 

Procedure:  
 
1. Arrange the data so the x-values (foot length) are in 

ascending order. 
 
2. Divide the data into three groups. If the number of 

data does not divide evenly, be sure that the first and 
third groups contain exactly the same number of data 
and adjust the middle group so that it contains only 
one more or one less. Since there are 17 pieces of 
data here, use groups of 6, 5 and 6.  

 
3. Plot the data using a different colour for each group. 
 
4. Look at the first group.  

• What is the median x-value? 
• What is the median y-value? 

Write these values as an ordered pair (x, y). This is 
the summary point for the first group. Call it S1. Plot 
the ordered pair using a plus sign (+) or a square 
instead of a dot, but in the same colour as the rest of 
the group. 

 
5.   Repeat Step 4 for the middle and last groups of data 

to get the points S2 and S3, respectively. 
 
6.   Draw a line (lightly) through S1 and S3. Find the slope 

of line S1S3. 
 
7.   Calculate the equation of a second line, which 

passes through S2 and is parallel to S1S3. 
 
8.   Move the line S1S3 one-third of the way towards S2. 

This is your median–median line. Your teacher will 
work through the steps with you. 

 
 



2.   Follow the same procedure to construct the median–median line for the 
female students using the data from Table 1. 

 
Female students 

Foot length 
(cm) 

 
21.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
24.0 
25.0 
25.0 
25.5 
26.0 
27.5 

Height 
(cm) 

 
162 
163 
148 
145 
157 
157 
163 
158 
171 
172 
166 
165 
180 

Fill in the following information: 
 
Group 1 contains _____ data pairs. 
Group 2 contains _____ data pairs. 
Group 3 contains _____ data pairs. 
 
S1 = (     ,     )           S2 = (     ,     )            S3 = (     ,     ) 
 
The slope of the line through S1 and S2 is ______. 
 
The equation of the line through S1 and S2 is 
____________________. 
The equation of the line through S3 parallel to the line 
through S1 and S2 is                                             
____________________. 
The equation of the median–median line is 
____________________. 
 

 
 
3.   To determine the median–median line for the male and female students 

together, go back to Table 1 and enter the foot length and height values into 
lists L1 and L2 of your graphing calculator. Then use the median–median 
option from the STAT menu on your calculator. (A graphing calculator such as 
the TI-83 or TI-84 can provide results more quickly, especially when there are 
a lot of data.)  

 
4.   Draw the median–median line on your scatterplot and label it clearly. 
 
5. How does it compare with the first line of best fit that you drew manually on 

the same data in Figure 1? Does it fit the data better? 
 
6. Based on the equation, if a student’s foot is 27 cm in length, how tall is the 

student likely to be? 
 
 
 



Part 3:  Least squares regression method 
Another method for determining a line of best fit is called least squares 
regression. This method is based on the mean. The least squares line of best fit 
is difficult to create without a tool such as a graphing calculator or a computer 
program, but it is still a useful method to know. The example below shows how it 
works. 
 
Example of least squares regression 
 
 

X  
Foot length  

(cm) 

Y  
Height 

(cm) 
21 162 
25 171 
26 165 

 
=x  ______        =y  _____ 

 
It seems reasonable that our 
line of best fit should pass 
through the point ( )yx, . Many 
lines through ( )yx,  are 
possible. The graph shows one 
of them. 
 
 

   

How do we determine the best line through ( )yx, ? 

Find the vertical displacement (distance) from each point to the line. The line 
where the sum of these vertical displacements is as small as possible is the line 
of best fit. 
 

( )yx,



 

 
 
 

In the adjacent graph, because point 
B is above the line, its vertical 
displacement from the line is positive. 
Points A and C are below the line so 
their vertical displacements are 
negative. What is the sum of these 
vertical displacements? Unfortunately, 
any line through ( )yx,  will give the 
same result—zero—because of the 
‘cancelling’ that occurs when some 
distances are positive and others are 
negative.  Therefore, a more 
sophisticated approach is necessary.  
 
To overcome this cancelling, we 
square the distances. The linear 
regression line—also called the least 
squares line—results when the sum of 
the squares of the vertical 
displacements from the line is at its 
minimum.  

Squaring line AM gives the area of a square with each side equal to AM .  

In Box A below, one square is drawn with each side equal to AM .  Similarly, a 
square is drawn with each side equal to BN  and another with each side equal to 
CL . Our goal is to move the line through ( )yx,  until the sum of these squares is 
at its minimum.  

Boxes B, C and D show the squares that are created when the line through ( )yx,  
is moved. Look only at the size of the squares. Can you see which box shows the 
squares with the smallest combined area? 
 
 
 



A 

 

B 

 
C 

 

D 

 

 
 
Since the differences are so small, it may be difficult to see which has the 
smallest sum. Look again, but this time notice the values given for the sum of 
squares in each graph.  
 
Continued experimentation with the line shows that the least possible sum of 
squares is 25.93. 
 



When the sum of the squares is 
25.93 the equation of the line is      

3.14007.1 += xy . 
 
This is called the least squares 
line or the linear regression line. A 
TI-83 calculator can also be used 
to determine this line. 
 
If the coefficient of variation (r2) is 
close to 1, the correlation is 
strong. If r2 is close to zero, then 
there is little correlation between 
the two variables. What 
conclusion can you make about 
the correlation between the two 
variables shown in the adjacent 
graph where r2 = 0.38?  
 
1.   Use your graphing calculator or computer software (e.g., spreadsheet or 

Fathom) to compute the linear regression equation for the original dataset 
relating height to foot length (Table 1). 

  
2.   Draw this least squares regression line on your scatterplot and label it clearly. 
  
3.   Use it to predict the height of a person whose foot measures 27 cm in length.  

Is this answer much different from your answer using the median–median 
line? Which method do you think gives the better fit? Why? 

 
 



Part 4: Try this project on your own class data!   
 
1. Use your class data from the Census at School survey to make a scatterplot 

showing foot length (y) in relation to hand span (x). Is the correlation strong or 
weak?  

  
2. Determine the equation of the median–median line. 
 
3. Draw it on your scatterplot and label it clearly.  
 
4. Determine the equation of the least squares line. 
 
5. Draw it on your scatterplot and label it clearly.  
 
6. What foot length does each model predict for a hand span of 18 cm?  
 
 
 
 
Contributed by Anna Spanik, Math teacher, Halifax West High School, Nova Scotia  
 

  


