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DATA HANDLING (1)
Learning Outcomes and Assessment Standards

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

Demonstrate the ability to draw a suitable sample from a population and understand the 
importance of sample size in predicting the mean and standard deviation of a population.

•

Overview
In this lesson you will:

learn about samples of populations.

Lesson 
Samples of populations

In Data Handling in Grade 11, we dealt with whole populations. A population 
is made up of all items of interest for which data is collected. For example, a 
population could be all the learners in a particular school. Another population 
could be all the members of a particular sports team. 

However, when we talk about a sample of a population, we are referring to a 
subset of that population. For example, a health company might want to research 
the viability of a marketing a new dietary supplement. It would be impossible for 
the company to provide samples of the product to all people in South Africa who 
go to gym. The company will therefore select a representative sample of people 
who go to gym. This sample of the entire gym population will then be provided 
with a sample of the product to use. Feedback is then given back to the company 
regarding the effectiveness of the product. The company will then be able to 
predict whether the product will have a wider market based on the findings from 
the representative sample of the gym population.

Whenever a sample is selected, the following points are extremely important:

 It must be representative of the entire population under consideration.

Consider the research done by the health company. In order to obtain reliable 
results, the sample should contain a representative of each type of person who goes 
to gym. This means that the sample should be made up of the people who want to 
gain weight, those who want to lose weight and the body builder types. 

 It must be randomly selected to avoid any bias.

The sample should allow for every member of the gym population to stand a 
chance of being selected. If only the weight gainers are selected, this will create 
a biased sample, which will provide biased results. A random selection of current 
gym members can be done rather than actually selecting specific key members in 
specific gyms.

 It must be large enough to provide accurate predictions about the entire 
population.

It is crucial that the health company selects a sample that is large enough to 
provide accurate results rather than a sample that is too small, yielding biased 
results. This will depend on the amount of money available for research. 
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Selecting a random sample
A useful method of selecting random numbers so as to create a sample of a 
population of numbers is to use a scientific calculator. For example, consider the 
following population made up of the names of learners who participated in the 
final round of last year’s Mathematics Olympiad.

1 Hendrik 21 Dalton 41 Cynthia

2 Michael 22 Portia 42 Darren

3 Sibongile 23 Lerato 43 Vinancio

4 Refilwe 24 Matthew 44 Roxanne

5 Thabo 25 Mark 45 Bronwyn

6 Allan 26 Lucas 46 Errol

7 Kevin 27 Maria 47 Nkululeku

8 Sean 28 Mary-Anne 48 Neo

9 Janet 29 Simon 49 Jonathan

10 Pieter 30 Simone 50 Kirsten

11 Mpho 31 Adolene 51 Peter

12 Neil 32 Jarrod 52 David

13 Shannon 33 Vianca 53 Bradley

14 Malibongwe 34 Marcel 54 Wesley

15 Nicholas 35 Ruth 55 Aidan

16 Sheena 36 Ruan 56 Thabang

17 Sandy 37 Kerry-Anne 57 Rocky

18 Willem 38 Jacobus 58 Stephen

19 Grant 39 Precious 59 Theuns

20 Leandra 40 Armand 60 Harold

If you want to select a sample of 10 randomly selected learners from the group of 
60, you can use a calculator to do this for you.

We will use the CASIO ƒx-82ES calculator in this example.

If you enter the following sequence in the calculator and then keep pushing the = 
button, the calculator will randomly select learners between 1 and 60 for you. You 
will need to round the answers given to the nearest whole number.

60 SHIFT RAN# = S-D

Ten randomly selected learners could be selected to form a sample as follows:

29 34 12 2 4 52 31 43 59 53

Activity 1
1.  By referring to the previous example based on the learners who participated 

in the final round of the Mathematics Olympiad, create five different samples 
of ten randomly selected learners. Use your calculator to do the random 
selection. 

2.  Suppose that the health company previously mentioned obtained the following 
sample of randomly selected clients in a number of randomly selected gyms in 
the area.
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Member Number Male/Female
Goals: Weight Gain (WG)/

Weight Loss (WL)

1 M WG

2 M WL

3 F WG

4 F WL

5 M WL

6 M WL

7 M WL

8 M WL

9 F WL

10 M WL

11 F WG

12 F WL

13 M WL

14 F WL

15 M WG

16 F WL

17 M WL

18 F WL

19 M WG

20 M WG

21 M WL

22 F WL

23 M WL

24 M WG

25 F WL

26 F WL

27 M WG

28 F WG

29 F WG

30 F WL

31 F WL

32 M WL

33 M WL

34 F WL

35 M WL

36 M WL

37 M WG

38 M WG

39 F WL

40 M WL

41 F WL

42 M WL

43 F WL

44 M WG

45 M WL

46 F WG

47 M WL

48 M WG

49 M WL

50 M WL

(a)  The health company wants to conduct a research project into the 
effectiveness of a new vitamin supplement in assisting clients reach their 
goals. A sample group of 20 randomly selected clients from the above 
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table is to be taken and given the supplement on a daily basis for six 
weeks. The sample is to be representative of the entire gym population as 
well as unbiased.  

  You, together with a partner, are required to create a suitable sample for 
the health company. You need to list which members will form part of the 
sample of 20 and the reasons for selecting them. 

(b)  Explain why simply randomly selecting 20 clients directly from the table 
could create a biased or unrepresentative sample.

(c)  Discuss any specific factors that might adversely affect the results of the 
study.

Example (Dealing with samples of large populations)

A national benchmark exam was administered to grade 9 learners in South African 
schools to establish how the performance in Mathematics of South African 
learners compares with learners in other countries. All schools were invited to 
participate in the research project. A smaller sample of the entire population of 
South African Grade 9 learners was taken by the Education Department. The 
percentages of the learners were as follows:

30 20 45 54 21 13 18 24  67 43
19 16 36 57 68 54 23 78 84 21
65 34 23 42 75 60 10 19 57 90

(a) Calculate the mean for the sample.

  
_
 x  =   ∑x

 _ n   =   1266
 _ 30   = 42,2

(b)  Calculate the standard deviation for the sample (use your calculator).

 s =  √ 
_
   ∑(x –     _ x  )2

 _ n     = 23,23

(c)  Calculate the estimated standard deviation for the population by 
using the sample.

  The sample will provide an estimate of the standard deviation for the 
population. We make use of the formula given below to calculate this 
estimate.

 s = √ 
_
   ∑(x –     _ x  )2

 _ n – 1     = 23,62

 The calculator sequence would have been as follows:

 Push the button:  MODE

 Push the button:  2 : STAT

 Push the button:  1 : 1 – VAR 

 Enter the points:  see table

 Push the button:  SHIFT

 Push the button:  STAT

 Push the button:  5: VAR

 Push the button:  4 : xsn–1 (instead of  3 : xsn)

 Push the button:  =

 The answer will read: 23,62
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(d)  Do you think that the mean and estimated standard deviation values 
are completely accurate for the total population of Grade 9 learners?

  The sample selected was made up of only 30 learners out of thousands 
of Grade 9 learners nationwide. Therefore, the values obtained cannot 
logically be completely accurate for the total population. This is because 
the sample was too small.

(e)  What should have been done by the Education Department to ensure 
that more accurate results were obtained?

  The obvious thing to do was to increase the sample size. The greater 
the sample size, the smaller the standard deviation would have been. It 
would have been best to use all learners to determine the results. For the 
Education Department a much larger sample was quite possible. There 
might have been some schools that refused to participate in the research. 
This would have prevented all learners in South Africa from being 
included in the target population. Nevertheless, the sample definitely 
needed to be much larger than the sample of 30 learners.

Activity 2
1. The traffic department decided to investigate the increase in the number of 

accidents along a particular road in the area. The department recorded the 
speeds of drivers along this road with a speed limit of 80 km/h. The sample 
was made up of 20 drivers out of the total population of drivers who use the 
road each day. The speeds were recorded were as follows:

75 80 65 90 100 69 68 79 80 86

45 81 81 82 75 74 83 62 72 80

 (a) Calculate the mean speed for the sample.

 (b) Calculate the standard deviation for the sample.

 (c) Calculate the estimated standard deviation for the population.

 (d) Comment on the results and the sample used.

2.  The Traffic Department realized that it would be more effective to increase the 
sample size. The results were then recorded in the table below. 

Speed in km/h (x) Number of cars (frequency)

60 £ x < 70 15

70 £ x < 80 18

80 £ x < 90 20

90 £ x < 100 72

100 £ x < 110 98

110 £ x < 120 22

(a)  By redrawing the table and using the midpoints of the class intervals, 
calculate the mean speed of drivers using this larger sample.

(b) Calculate the standard deviation of the sample.

(c) Calculate the estimated standard deviation of the population of drivers.
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(d)  Comment on the results of the study and the effectiveness of using a 
larger sample.

Conclusion
In many companies that conduct market research, it is generally not possible to 
use the entire target population. There are a number of logistical constraints in 
marketing. The costs would be too high and many people do not readily take 
part in the research. A small but reliable sample would be the way to go for these 
companies. Good samples would provide reliable market indicators for these 
companies.
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