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DATA HANDLING (3)
Learning Outcomes and Assessment Standards  

Learning Outcome 4:  Data handling and probability
Assessment Standard 12.4.1(b)

Use available technology to calculate the correlation coefficient of a set of bivariate numerical 
data  to make relevant deductions.

•

Overview
In this lesson you will:

learn how to determine the correlation coefficient of data and draw conclusions.

Lesson 

Correlation
The strength of the linear association between the two variables in a scatter plot 
depends on how close the data points are to the line of best fit. The closer the 
points are to this line, the stronger the association. If the points are further away 
from the line of best fit, the weaker the association. You will remember from 
Grade 11, if the line of best fit slopes to the right having a positive gradient, then 
the linear association is positive. If the line of best fit slopes to the left, having a 
negative gradient, then the linear association is negative. 

The Pearson’s product moment correlation coefficient (r)
It is clear that the gradient of the line of best fit indicates whether the association is 
positive or negative. However, it will not indicate the strength of the association. 
The Pearson’s product moment correlation coefficient (r) does give an indication 
of the strength of the association. It can be proved (not for examination purposes) 
that this correlation coefficient is given by the formula:

r =   1 _ n – 1   ∑ (  x –     _ x   _ s
x
  )  (  y –     _ y  

 _ s
y
  )  where –1 £ r £ 1

where n is the number of data pairs and s
x
 and s

y
 are the standard deviations of the 

x-values and y-values respectively.

Note

If r > 0 and close to 1, then the association is positive and strong. 

For example, r = 0,9.
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If If r > 0 and not close to 1, then the association is positive and fairly strong 
or weak. For example, r = 0,6 is positive and fairly strong. However, r = 0,1 is 
positive but weak. 

If r < 0 and close to –1, then the association is negative and strong. 

For example, r = –0,9. 

If r < 0 and not close to –1, then the association is negative and fairly strong or 
weak. For example, r = 0,6 is negative and fairly strong. 

However, r = –0,1 is negative but weak. 

If r = 0, there is no correlation at all

●

●

●

●
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If r = 1, there will be a perfect positive correlation.

We also have a formula which relates the correlation coefficient to the gradient of 
the line of best fit (b).

b = r (  sy
 _ s

x
  ) 

Example

Consider the example which dealt with the number of hours studied and the results 
obtained in a Maths exam for seven learners:

No of hours 1 3 5 6 8 10 11

Maths result 35% 55% 60% 65% 75% 70% 80%

(a) Calculate the standard deviation of the number of hours (s
x
).

(b) Calculate the standard deviation of the Maths results (s
y
).

(c) Calculate the correlation coefficient, r.

(d) Calculate the slope of the regression line, b.

(e)  Draw a conclusion about the strength of the association of the two 
variables.

Solution

(a) Using the Casio fx-82ES calculator: s
x 
= 3,3685

(b) Using the Casio fx-82ES calculator: s
y 
= 13,85

(c)  It will generally not be expected of you to use the formula to manually 
calculate the value of r. However, the use of a calculator to calculate the 
value of r will be expected.

Here is the procedure using the Casio fx-82ES calculator:

MODE 2

PRESS: 2 : A + BX

ENTER DATA POINTS:

In time column (x)  1 = 3 = 5 = 6 = 8 = 10 = 11 =

In result column (y)  35 = 55 = 60 = 65 = 75 = 70 = 80 =

THEN PRESS AC

THEN PRESS SHIFT 1

THEN PRESS 7: REG

THEN PRESS 3: r = TO GET THE VALUE OF r WHICH IS 0,9317046883
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THEN PRESS MODE 1 TO GET BACK TO NORMAL MODE

 Hence r = 0,9317046883 ≈ 0,93

(d)  You could use the technique previously discussed or you can make use of 
the formula: 

 b = r  (  sy
 _ s

x
  ) 

 ∴ b = 0,9317046883  (  13,85
 _ 3,3685  ) 

 ∴ b = 3,830817852 ≈ 3,83

(e)  Since r = 0,93, there is a positive and strong association between the 
number of hours studying and the results obtained in the Maths test.

Activity 1
1.  Determine the correlation coefficient in each case and then interpret your 

result.

 (a)  The table below records the results of a study investigating how the 
number of cigarettes smoked per day is related to the number of people 
contracting lung cancer.

Number of cigarettes per day Number of cases of lung cancer

5 8

10 10

15 9

20 18

25 20

30 26

 (b)  The table below records the results of a study investigating how the 
number of times exercised per week reduces the number of stress related 
headaches.

Number of days exercised Number of headaches

1 20

2 15

3 12

4 8

5 3

6 1

 (c)  The table below records the results of a study investigating the effect on 
the number of apples eaten per day with success in Mathematics.

Number of apples eaten Results in maths

1 45%

2 67%

3 23%

4 53%

5 39%

6 41%

2.  A local nursery records the effect of temperature on the growth of a new plant 
that has recently been imported into the country. The goal of the study is to 
determine what temperature is ideal for maximum flowering for a particular 
plant.
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Temperature (degrees celsius) Number of flowers

25°C 2

26°C 3

27°C 4

28°C 6

29°C 7

30°C 7

31°C 8

32°C 9

33°C 10

34°C 14

  Determine the correlation coefficient for this data and comment on the 
strength of the correlation.
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ANSWERS AND ASSESSMENT

Lesson 38

Activity 1
1.  Use the calculator sequence to determine the five randomly selected samples.

2. (a) There should ideally be 4 samples of 5 randomly selected members. 

   One sample should contain the female weight gainers, one should contain the male weight 
gainers, one should contain the female weight losers and one should contain the male 
weight losers. This will ensure a representative, unbiased and randomly selected sample.

 (b)  Randomly selecting 20 learners directly from the table could be a problem especially if the 
sample contains too many of one type of client.

 (c)  Some clients in the sample might be ill when taking the supplement which might affect 
the results negatively. Also the sample sizes are quite small and might not be fully 
representative of all gym clients. 

Activity 2
1. (a) 76 km/h

 (b) 11,12

 (c) 11,41

 (d)  The sample indicates that the mean speed is 76 km/h, which indicates that drivers generally 
stick to the speed limit on this road. However, the increase in the number of accidents 
seems to indicate otherwise. It is clear that the sample selected was too small. 

2. (a) Speed in km/h (x) Midpoint of class interval frequency freqxmidpoint

60 £ x < 70 65 15 975

70 £ x < 80 75 18 1350

80 £ x < 90 85 20 1700

90 £ x < 100 95 72 6840

100 £ x < 110 105 98 10290

110 £ x < 120 115 22 2530

245 23685

  Mean speed =   23 685
 _ 245   = 97 km/h

 (b) 12,88

 (c) 12,90

 (d)  The mean is far more accurate. The mean speed of the larger sample is 97 km/h which is 
way above the speed limit of 80 km/h. This is more accurate of the situation.

Lesson 39

Activity 1
 (a) y = 3,2 + 0,7x

 (b) y = 22 – 3,4x 
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Activity 2
1. (a) 

 (b) As the temperature increases, the number of 
flowers increases.

 (c) y = 26,6 + 11,4x

 (d) y = 26,6 + 1,14(38) = 17 flowers.

2. (a) 

 (b) y = 118,1 – 2,7x

 (c) 0 = 118,1 – 2,7x

  ∴ 2,7x = 118,1

  ∴ x = 44°C

Lesson 40
1. (a) r = 0,947 strong positive correlation

 (b) r = –0,995 strong negative correlation

 (c) r = 0,3  weak negative correlation

2. r = 0,969  strong positive correlation
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TIPS FOR THE TEACHER

Lesson 38
This topic forms part of the optional Paper 3. It is highly recommended that 
learners study this optional work. 

The use of a calculator should be encouraged when calculating the standard 
deviation of a population or a sample of a population. If the long method (used 
in Grade 11) is to be used, ensure that the data set contains a small number of 
items. The long way is too tedious and unnecessary.

It is essential for learners to understand that the formula for calculating 
the standard deviation for an entire population or an actual sample of the 
population is: 

 s =  √
_______

   
Σ(x –  

_ x )2

 __ n    

However, if a sample of a population is used to provide an estimate of the standard 
deviation for that population, then the formula will change to:

s =  √ 
__

   
Σ(x –  

_
 x )2

 __ n – 1    

Lesson 39
This topic forms part of the optional Paper 3. It is highly recommended that 
learners study this optional work. 

Use a calculator rather than the long method (using the table of values) to 
determine the gradient (b) and y-intercept (a) of the line of best fit.

Learners need to know how to represent bivariate data on a scatter plot.

Lesson 40
This topic forms part of the optional Paper 3. It is highly recommended that 
learners study this optional work. 

Learners need to understand the strength of data correlation by calculating the 
coefficient of correlation by means of a calculator. It is not necessary to use the 
long method to do this.

●

●
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