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STATISTICS AND PROBABILITY

TOPIC 14
Statistics in the media

14.1 Overview
Numerous videos and interactivities are embedded just where you need them, at the point of learning, in 
your learnON title at www.jacplus.com.au. They will help you to learn the concepts covered in this topic.

14.1.1 Why learn this?
Statistics, when used properly, can be an invalu-
able aid to good decision making. However, 
deliberate distortion of the data or meaningless 
pictures can be used to support almost any claim 
or point of view. Whenever you read an adver-
tisement, hear a news report or are given some 
data by a friend, you need to have a healthy 
degree of scepticism about the reliability of the 
source and nature of the data presented.

14.1.2 What do you know?
1. THINK List what you know about how the media reports data. Use a thinking tool such as a concept

map to show your list.
2. PAIR Share what you know with a partner and then with a small group.
3. SHARE As a class, create a thinking tool such as a large concept map that shows your class’s

 knowledge of how the media reports data.

Watch this eLesson: The story of mathematics: Behind the advertising
Searchlight ID: eles-1854
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14.2 Populations and samples
14.2.1 Populations

 • The term population refers to a complete set of individuals, objects or events belonging to some  category.
 • When data are collected from a whole population, the process is known as a census.

– It is often not possible, nor cost-effective, to conduct a census.
–  For this reason, samples have to be selected carefully from the population. A sample is a subset of 

its population.

WORKED EXAMPLE 1

List some of the problems you might encounter in trying to collect  
data on the following  populations.
a The life of a mobile phone battery
b The number of possums in a local area
c The number of males in Australia
d The average cost of a loaf of white bread

THINK WRITE

For each of these scenarios, consider how 
the data might be collected, and the prob-
lems in obtaining these data.

a The life of a mobile phone battery a The life of a mobile phone battery cannot be measured 
until it is dead. The battery life also depends on how 
the phone is used, and how many times it has been 
recharged.

b The number of possums in a local area b It would be almost impossible to find all the possums 
in a local area in order to count them. The possums 
also may stray into other areas.

c The number of males in Australia c The number of males in Australia is constantly  
changing. There are births and deaths every second.

d The average cost of a loaf of white 
bread

d The price of one particular loaf of white bread varies 
widely from one location to another. Sometimes the 
bread is on ‘Special’ and this would affect the  
calculations.

14.2.2 Samples
 • Surveys are conducted using samples. Ideally the sample should reveal generalisations about the 

 population.
 • A random sample is generally accepted as being an ideal representation of the population from which 

it was drawn. However, it must be remembered that different random samples from the same  population 
can produce different results. This means that we must be cautious about making predictions about a 
population, as results of surveys conducted using random samples may vary.

 • A sample size must be sufficiently large. As a general rule, the sample size should be about √N, where 
N is the size of the population. It is a misconception that a larger sample will produce a more reliable 
prediction of the characteristics of its population.
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WORKED EXAMPLE 2 TI | CASIO

A die was rolled 50 times and the following results were obtained.
6 5 3 1 6 2 3 6 2 5 3 4 1 3 2 6 4 5 5 4 3 1 2 1 6 4 5 2
3 6 1 5 3 3 2 4 1 4 2 3 2 6 3 4 6 2 1 2 4 2.
a Determine the mean of the population (to 1 decimal place).
b A suitable sample size for this population would be 7 (√50 ≈ 7.1).

i Select a random sample of 7 scores, and determine the mean of these scores.
ii Select a second random sample of 7 scores, and determine the mean of these.

iii Select a third random sample of 20 scores, and determine the mean of these.
c Comment on your answers to parts a and b.

THINK WRITE

a Calculate the mean by first finding the sum 
of all the scores, then dividing by the 
number of scores (50).

a Population mean

= 
Σx
n

= 
169
50

= 3.4

b  i Use a calculator to randomly generate  
7 scores from 1 to 50.
Relate these numbers back to the 
scores, then calculate the mean.

b    i The 7 scores randomly selected are numbers 17, 
50, 11, 40, 48, 12, 19 in the set of 50 scores.
These correspond to the scores 4, 2, 3, 3, 2, 4, 5.

The mean of these scores = 23
7

= 3.3.

  ii Repeat bi to obtain a second set of 7 
randomly selected scores.
This second set of random numbers 
produced the number 1 twice. Try 
again. Another attempt produced the 
number 14 twice. Try again.
A third attempt produced 7 different 
numbers. This set of 7 random numbers 
will then be used to, again, calculate the 
mean of the scores.

 ii Ignore the second and third attempts to select 7 
random numbers because of repeated numbers. 
The second set of 7 scores randomly selected is 
numbers 16, 49, 2, 42, 31, 11, 50 of the 
set of 50. These correspond to the scores 6, 4, 
5, 6, 1, 3, 2.

The mean of these scores = 27
7

= 3.9.

iii Repeat for a randomly selected 
20 scores.

iii The set of 20 randomly selected numbers 
produced a total of 68.

Mean of 20 random scores = 68
20

= 3.4

c Comment on the results. c The population mean is 3.4.
The means of the two samples of 7 are 3.3 and  
3.9. This shows that, even though the samples are 
randomly selected, their calculated means may be 
different.
The mean of the sample of 20 scores is 3.4. This 
indicates that by using a bigger sample the result is 
more accurate than those obtained with the smaller 
samples.
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14.2.3 To sample or to conduct a census?
 • The particular circumstances determine whether data are collected from a population, or from a sample of 

the population. For example, suppose you collected data on the height of every Year 10 student in your 
class. If your class was the only Year 10 class in the school, your class would be the population. If, however, 
there were several Year 10 classes in your school, your class would be a sample of the Year 10 population.

 • Worked example 2 showed that different random samples can produce different results. For this rea-
son, it is important to acknowledge that there could be some uncertainty when using sample results to 
make predictions about the population.

WORKED EXAMPLE 3

For each of the following situations, state whether the information was obtained by census or 
survey. Justify why that particular method was used.
a A roll call is conducted each morning at school to determine which students are absent.
b TV ratings are collected from a selection of viewers to discover the popular TV shows.
c Every hundredth light bulb off an assembly production line is tested to determine the life of 

that type of light bulb.
d A teacher records the examination results of her class.

THINK WRITE

a Every student is recorded as being present 
or absent at the roll call.

a This is a census. If the roll call only applied to  
a sample of the students, there would not be  
an accurate record of attendance at school.  
A census is essential in this case.

b Only a selection of the TV audience 
 contributed to these data.

b This is a survey. To collect data from the whole 
viewer population would be time-consuming and 
expensive. For this reason, it is appropriate to 
select a sample to conduct the survey.

c Only 1 bulb in every 100 is tested. c This is a survey. Light bulbs are tested to destruc-
tion (burn-out) to determine their life. If every 
bulb was tested in this way, there would be none 
left to sell! A survey on a sample is essential.

d Every student’s result is recorded. d This is a census. It is essential to record the 
result of every student.

Complete this digital doc: SkillSHEET: Determining suitability of questions for a survey
Searchlight ID: doc-5337

Complete this digital doc: SkillSHEET: Finding proportions
Searchlight ID: doc-5338

Complete this digital doc: SkillSHEET: Distinguishing between types of data
Searchlight ID: doc-5339

Complete this digital doc: SkillSHEET: Reading bar graphs
Searchlight ID: doc-5340

Complete this digital doc: SkillSHEET: Determining independent and dependent variables
Searchlight ID: doc-5341

Complete this digital doc: WorkSHEET 14.1
Searchlight ID: doc-14603
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Exercise 14.2 Populations and samples

Individual pathways

 V    PRACTISE
Questions:
1–3, 5, 7, 10

 V    CONSOLIDATE
Questions:
1–4, 6, 8, 11, 12

 V    MASTER
Questions:
1–3, 5, 7, 9–13

V V V  Individual pathway interactivity: int-4629  ONLINE ONLY

To answer questions online and to receive immediate feedback and sample responses for every question, 
go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Fluency
1.  WE1  List some of the problems you might encounter in trying to collect  

data from the following populations.
a. The life of a laptop computer battery
b. The number of dogs in your neighbourhood
c. The number of fish for sale at the fish markets
d. The average number of pieces of popcorn in a bag of popcorn

2.  WE2  The data below show the results of the rolled die from Worked example 2.
6 5 3 1 6 2 3 6 2 5 3 4 1 3 2 6 4 5 5 4 3 1 2 1 6 4 5
2 3 6 1 5 3 3 2 4 1 4 2 3 2 6 3 4 6 2 1 2 4 2
The mean of the population is 3.4. Select your own samples for the following questions.
a. Select a random sample of 7 scores, and determine the mean of these scores.
b. Select a second random sample of 7 scores, and determine the mean of these.
c. Select a third random sample of 20 scores, and determine the mean of these.
d. Comment on your answers to parts a, b and c.

3.  WE3  In each of the following scenarios, state whether the information was obtained by census or 
survey. Justify why that particular method was used.
a. Seating for all passengers is recorded for each aeroplane flight.
b. Movie ratings are collected from a selection of viewers to discover the best movies for the week.
c. Every hundredth soft drink bottle off an assembly production line is measured to determine the 

volume of its contents.
d. A car driving instructor records the number of hours each learner driver has spent driving.

4. For each of the following, state whether a census or a survey has been used.
a. Two hundred people in a shopping centre are asked to nominate the supermarket where they do most 

of their grocery shopping.
b. To find the most popular new car on the road, 500 new car buyers are asked what make and model 

they purchased.
c. To find the most popular new car on the road, data are obtained from the transport department.
d. Your Year 10 Maths class completed a series of questions on the amount of maths homework for Year 

10 students.

Understanding
5. To conduct a statistical investigation, Gloria needs to obtain information from 630 students.

a. What size sample would be appropriate?
b. Describe a method of generating a set of random numbers for this sample.

6. A local council wants the opinions of its residents regarding its endeavours to establish a new sporting 
facility for the community. It has specifically requested all residents over 10 years of age to respond to 
a set of on-line questions.
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a. Is this a census or a survey?
b. What problems could you encounter collecting data this way?

7. A poll was conducted at a school a few days before the election for Head Boy and Head Girl. After the elec-
tion, it was discovered that the polls were completely misleading. Explain how this could have happened.

8. A sampling error is said to occur when results of a sample are different from those of the population 
from which the sample was drawn. Discuss some factors which could introduce sampling errors.

Reasoning
9. Since 1961, a census has been conducted in Australia every 5 years. Some people object to the census 

on the basis that their privacy is being invaded. Others say that the expense involved could be directed 
to a better cause. Others say that a sample could obtain statistics which are just as accurate. What are 
your views on this? Justify your statements.

10. Australia has a very small population compared with other countries like China and India. These are 
the world’s most populous nations, so the problems we encounter in conducting a census in Australia 
would be insignificant compared with those encountered in those countries. What different problems 
would authorities come across when conducting a census there?

11. The game of Lotto (see opposite page) involves picking the same 6 numbers in the range 1 to 45 as 
have been randomly selected by a machine containing 45 numbered balls. The balls are mixed 
thoroughly, then 8 balls are selected representing the 6 main numbers, plus 2 extra numbers, called 
supplementary numbers.

Here is a list of the number of times each number had been drawn over a period of time, and also the 
number of weeks since each particular number has been drawn.

6
41

1
42

7
43

-
44

31
45

4
33

3
34

-
35

1
36

12
37

-
38

6
39

-
40

5
25

11
26

17
27

2
28

3
29

3
30

-
31

22
32

9
17

-
18

9
19

2
20

2
21

12
22

10
23

8
24

3
9

3
10

1
11

5
12

5
13

7
14

-
15

4
16

1
1

5
2

2
3

1

NUMBER OF WEEKS SINCE
EACH NUMBER DRAWN

4

1
5

7
6

-
7

4
8

 
245

41

242
42

237
43

221
44

224
45

246
33

233
34

232
35

251
36

222
37

221
38

219
39

259
40

252
25

239
26

198
27

229
28

227
29

204
30

230
31

226
32

217
17

233
18

240
19

226
20

238
21

240
22

253
23

228
24

228
9

213
10

250
11

233
12

224
13

221
14

240
15

223
16

246
1

238
2

244
3

227

NUMBER OF TIMES EACH NUMBER
DRAWN SINCE DRAW 413

4

249
5

241
6

253
7

266
8

If these numbers are randomly chosen, explain the differences shown in the tables.
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Problem solving
12. A sample of 30 people was selected at random from 

those attending a local swimming pool. Their ages (in 
years) were recorded as follows:
19, 7, 58, 41, 17, 23, 62, 55, 40, 37, 32, 29, 21, 18, 16, 
10, 40, 36, 33, 59, 65, 68, 15, 9, 20, 29, 38, 24, 10, 30.
a. Find the mean and the median age of the people in this 

sample.
b. Group the data into class intervals of 10 (0–9 etc.) and 

complete the frequency distribution table.
c. Use the frequency distribution table to estimate the 

mean age.
d. Calculate the cumulative frequency and, hence, plot the ogive.
e. Estimate the median age from the ogive.
f. Compare the mean and median of the original data in part a with the estimates of the mean and the 

median obtained for the grouped data in parts c and e.
g. Were the estimates good enough? Explain your answer.

13. The typing speed (words per minute) was recorded for a group of Year 8 and Year 10 students. The 
results are displayed in this back-to-back stem plot.

Key: 2 | 6 = 26 wpm

Leaf:  
Year 8

Stem Leaf:  
Year 10

9 9 0

9 8 6 5 4 2 0 1 7 9

9 8 8 6 4 2 1 0 0 2 2 3 6 8 9

9 7 7 6 4 1 0 3 0 2 4 5 5 7 8 8

8 6 5 2 0 4 1 2 5 8 8 9 9

5 0 3 5 7 8

6 0 0 3

Write a report comparing the typing speeds of the two groups.

Reflection
A well-known saying about statistics is: Statistics means never having to say you’re certain. What 
does this saying mean? 

14.3 Primary and secondary data
14.3.1 Primary data

 • Primary data collection involves collecting data yourself.
 • This means that you have ownership of the data, and no one else has access to the data until it is 

released or published.
 • A variety of methods for collecting primary data are used. These include observation, measurement, 

survey, experiment or simulation.
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Observation 
 • Observation involves recording the behavioural patterns of 

 people, objects and events in a systematic manner.
 • The data are collected as a disguised observation (respondents 

are unaware they are being observed) or undisguised observation 
(the respondent is aware). Video surveillance cameras are an 
example of people knowing that their movements are being 
recorded, but are not always aware of where the recording takes 
place.

 • Observations can be in a natural environment (for example, in a 
food hall), or a contrived environment (a food‐tasting session 
for a food company).

 • Mechanical devices (video cameras, closed circuit television, 
counting devices across a road) can also be used.

Measurement 
 • Measurement involves using some measuring device 

to collect data.
 • This generally involves conducting an experiment of 

some type.
–  The height of everyone in your class can be measured.
– The mass of all new‐born babies can be collected.
–  A pedometer measures the number of steps the 

wearer takes.

Surveys
 • Surveys involve designing a questionnaire to interview people. Often the questionnaire requires many 

rewrites to obtain one which is clear and unbiased.
 • The interview can be in person — face to face or by telephone. The advantage of this method is that you are 

able to gauge the reactions of those you are interviewing, and explain particular questions, if necessary.
 • Most frequently these days, email is used to survey participants; however, there are advantages and 

disadvantages to using this type of survey.
 • Advantages:

– Can cover a large number of people or organisations
– A wide geographic coverage is possible.
– It avoids embarrassment on the part of the respondent.
– There is no interviewer bias.
– The respondent has time to consider responses.
– It’s relatively cheap.

 • Disadvantages: 
– The questions have to be relatively simple.
–  The response rate is often quite low (inducements often 

given as an incentive to return).
– The reliability of the answers is questionable.
–  No control over who actually completes the questionnaire
– Problems with incomplete questionnaires
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Experiment
 • Generally, when conducting an experiment the data  collected 

are quantitative.
 • Particular care should be taken to ensure that the experiment is con-

ducted in a manner which would produce similar results if repeated.
 • Care must be taken with the recording of results.
 • The results must be in a form which can readily be analysed.
 • All results need to be recorded, including the weird or unex-

pected outcomes.

Simulation
 • Experiments such as rolling a die, tossing a coin or drawing a card from a 

deck may be conducted to model some real‐life situation.
 • Simulations occur in areas such as business, engineering, medical and  

scientific research.
 • They are often used to imitate real‐life situations which may be dangerous, 

impractical or too expensive to explore by other means.
 • Before collecting any primary data, it must be clear what data are to be 

collected.

WORKED EXAMPLE 4

It is widely believed that there is equal chance of having a boy or girl  
with each birth. Genetics and the history of births in a family sometimes  
have a great influence on the sex of the child as well. Ignore those factors  
in this question.
a Design an experiment to simulate the chance of giving birth  

to a boy or a girl.
b Describe how your experiment could be conducted to determine the number of children a 

couple should have, on average, to ensure they have offspring of both sexes.

THINK WRITE

a Use a device that can simulate two 
outcomes which are equally likely. 
This could be a random number 
generator to generate two integers, 
say a 0 (representing a boy) and 1 
(representing a girl). A fair coin 
could be tossed, such that, a Head 
represents a boy, and a Tail repre-
sents a girl.

a A fair coin will be tossed with a Head representing a boy 
(B), and a Tail representing a girl (G).

b 1 Describe how the experiment will 
be conducted.

b The experiment will be conducted 50 times, and a record 
kept of each experiment. For each experiment, the coin  
will be tossed until both sexes result. This may mean that 
there could be for example 7 trials in an experiment 
(GGGGGGB) before both sexes are represented.
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2 Display the table of results. The table below shows the results of the 50 experiments.

Exp. 
no. Results

No. of 
trials

Exp. 
no. Results

No. of 
trials

  1 BG 2 26 GGGB 4

  2 GGB 3 27 GGGGB 5

  3 BG 2 28 GGGB 4

  4 GGGGB 5 29 BG 2

  5 BBBBBBG 7 30 BBBG 4

  6 GGGB 4 31 BG 2

  7 BBG 3 32 GB 2

  8 BBG 3 33 GGGB 4

  9 BBBBG 5 34 BG 2

10 GB 2 35 GGGGGGB 7

11 BG 2 36 BBBBBBG 7

12 GGGB 4 37 GB 2

13 BBG 3 38 BG 2

14 BBG 3 39 GGB 3

15 GB 2 40 GGGGB 5

16 BG 2 41 BBG 3

17 GGB 3 42 BBBBBG 6

18 GB 2 43 GGB 3

19 GGB 3 44 GGB 3

20 BBBG 4 45 BBBG 4

21 BG 2 46 BBG 3

22 GB 2 47 GGGGGGB 7

23 GGGGB 5 48 BG 2

24 BG 2 49 BBG 3

25 GGGGB 5 50 GGGGGB 6

Total 175

This table shows that 175 trials were undertaken in 50 
 experiments where each experiment resulted in both sexes.

3 Determine the average number of 
children required to produce 
offspring of both sexes.

Average number of children = 175
50

= 3.5

4 Write a conclusion. The average number of children a couple should have to 
reach the goal of having both sexes is 4.
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 • A decision must be made as to the method of collection.
 • The advantages and disadvantages of the collection method must be acknowledged.
 • The reason for the data collection should be clear from the outset.

Note: This example does not represent the views of all those collecting such data. It merely serves to chal-
lenge students to explore and discuss available options.

14.3.2 Secondary data
 • Secondary data are data that have already been collected by someone else.
 • The data can come from a variety of sources:

– Paper — books, journals, magazines, company reports
– Electronic — online databases, internet, broadcasts, DVDs
– Government sources — ABS provides a wealth of statistical data.
– General business sources — academic institutions, stockbroking firms, sporting clubs
– Media — newspapers, TV reports.

 • Secondary data sources often provide data that would not be possible for an individual to collect.
 • The data can be qualitative or quantitative.

WORKED EXAMPLE 5

You have been asked to obtain primary data to determine the methods of transport used to  
travel to school by the students at your school. The data collected are to provide support for the 
Student Council’s proposal for a school bus.
a What data should be collected?
b Outline possible methods which could be used to collect the data.
c Decide which method you consider to be the best option, and discuss its advantages and 

 disadvantages.

THINK WRITE

a Outline the various forms of 
transport available to the students.

a The modes of transport available to students at the 
school are: car, bus, train, bicycle and walking

b Consider all the alternatives for 
collecting the data.

b Several methods could be used to collect the data.
• Could stand at the school gate one morning and ask 

 students as they arrive.
• A questionnaire could be designed.
• Students could be asked to write their mode of transport 

on a piece of paper and place in a collection tin.

c 1 Decide on the best option. c The first option of standing at the school gate is very time‐
consuming, and students could arrive at the back gate.
The third option does not seem reliable, as some students 
may not comply, and other students may place multiple 
pieces of paper in the collection tin.
The second option seems the best of the three.

2 Discuss advantages and disad-
vantages.

The advantages of a questionnaire include:
• There is a permanent record on paper.
• It is not time‐consuming to distribute or collect.
• Students can complete it at their leisure.

Disadvantages include:
• Students may not return it.
• Expense involved in producing copies.
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 • The accuracy and reliability of the data sometimes needs to be questioned, depending on its source.
 • The age of the data should always be considered.
 • Often the data that surrounds us passes by unnoticed.
 • It is important to learn the skills to be able to critically analyse secondary data.

WORKED EXAMPLE 6

Bigbite advertises the energy and fat content of  
some of their rollaways on their placemats.
a What information can you gain from these data?
b Bigbite advertise that they have a range of  

rollaways with less than 6 grams of fat. Comment  
on this claim.

c This could be the starting point of a statistical  
investigation. How could you proceed from here?

d Investigations are not conducted simply for the  
sake of investigating. Suggest some aims for  
investigating further.

THINK WRITE

a Look at the data on the 
placemat to gain as much 
information as possible.

a The placemat reveals the following information:
• A higher energy content of a rollaway does not necessarily mean 

that its fat content is higher.
• As the fat content of a rollaway increases, generally the saturated 

fat content also increases.
• The addition of some types of protein (ham, turkey, beef, chicken) 

increases the energy content of the rollaway.
• These data are only for those rollaways on white or wholemeal 

bread with salads and meat.
• The addition of condiments (sauces) or cheese will alter these 

figures.
• A fruit slice has much less energy and fat than a rollaway.

b Examine the data to 
discover if there is 
evidence to support the 
claim. Make further 
comment.

b All the rollaways displayed have less than 6 grams of fat, so Big-
bite’s claim is true.
It must be remembered that the addition of cheese and sauce to 
these rollaways would increase their fat content. Also, if the rolla-
way was on any bread other than white or wholemeal, the fat 
content could go beyond 6 grams.

c What would be the next 
step in the investigation?

c The placemat displays a toll‐free phone number for further information.
Their website also contains additional detailed information.

d What are some interest-
ing facts which could be 
revealed through a deeper 
investigation?

d Suggested aims for investigating further could be:
• How much extra fat is added to a rollaway by the addition of 

cheese and/or sauce?
• What difference does a different type of bread make to the fat 

content of the rollaway?
• Which rollaway contains the highest fat content?
• What is the sugar content of the rollaways?

1110

<1

4.0 1.0

Energy (kJ) Fat (g) Sat. fat (g)

Roasted vegetable 900 3.0 1.0

TURKEY
1100 6.0 1.4

BBQ BEEF
1140 4.8 1.7

Bigbite ribbon
1150 5.0 1.5

TURKEY AND HAM

Fresh as Dessert

1130 4.8 1.3

BBQ CHICKEN
1250 4.5 1.5

CHICKEN Tandoori

1460 4.7 1.2

HAM

Bigbite fresh as rollaways

Bigbite rollaways

Fruit Slices 200 <1

Regular rollaways include white and/or wholemeal bread,
salads and meat.

Nutritional value is changed by adding cheese or sauces.
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Exercise 14.3 Primary and secondary data

Individual pathways

 V PRACTISE
Questions:
1–8, 11, 14

 V CONSOLIDATE
Questions:
1–9, 11, 14

 V MASTER
Questions:
1, 3, 6, 7, 10–14

V V V   Individual pathway interactivity: int-4630   ONLINE ONLY

To answer questions online and to receive immediate feedback and sample responses for every question, 
go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Fluency
1.  WE4  Devise an experiment to simulate each of the following situations and specify the device used to 

represent the outcomes.
a. A true/false test in which answers are randomly distributed. 
b. A casino game with outcomes grouped in colours of either 

red or black.
c. Breakfast cereal boxes containing 4 different types of plastic 

toys.
d. In a group of six people, one person is to be chosen as the leader.
e. A choice of three main meals on a restaurant’s menu, all of 

which are equally popular.
f. Five possible holiday destinations offered by a travel agent; 

such that all destinations are equally available and equally priced.
g. Five types of takeaway fast foods available in one area, where one pizza is twice as popular as each 

of the other types of takeaway food (the other 4 are equally popular).
2.  WE5  You have been asked to obtain primary data from students at your school to determine internet 

access students have at home. The data collected are to provide support for opening the computer 
room for student use at night.
a. What data should be collected?
b. Outline possible methods which could be used to collect these data.
c. Decide which method you consider to be the best option, and discuss its advantages and disadvantages.

3.  WE6  This label shows the nutrition information of Brand X rolled oats.

Energy

* % DI = Percentage daily intake

486 kJ 6%

Per serving 30 g %Dl* per serving

1620 kJ
Protein 4.3 g 9% 14.3 g
Fat - Total 2.8 g 4% 9.3 g
 - Saturated 0.5 g 2% 1.7 g
 - Trans Less than 0.1 g - Less than 0.1 g
 - Polyunsaturated 1.0 g - 3.2 g
 - Monounsaturated 1.3 g - 4.4 g
Carbohydrate 16.8 g 5% 56 g
 - Sugars 0.9 g 1% 3.0 g
Dietary �bre 3.1 g 10% 10.4 g
Sodium 0.7 mg 0.1% 2 mg

Per 100 g

Servings per package: 25 Serving size 30 g
Nutrition information
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a. What information can you gain from the data?
b. This could be the starting point of a statistical investigation. How could you proceed from here?
c. Suggest some aims for investigating further.

4. a. Provide a list of methods you could use to collect primary data.
b. Describe which method you would use to collect the following primary data.

i. Heights of trees along the footpaths of a tree‐lined street
ii. Number of buses that transport students to your school in the morning
iii. Sunrise times during summer
iv. Student opinion regarding length of lessons

Understanding
For questions 5 and 6, design an experiment to simulate the situation, carry out the experiment and give the 
results of the experiment.
5. A mouse in a maze can make left or right 

turns at each junction. Assuming each turn 
is equally likely, how many junctions on 
average must the mouse go through before 
each type of turn will have been made?

6. A restaurant menu features 4 desserts 
which are assumed to be equally popular. 
How many dessert orders must be filled 
(on average) before the owner can be sure 
all types will have been ordered?

7. This label shows the nutrition information of Brand Y rolled oats.

Avg. quantity
per serving 30 g

Avg. quantity
per 100 g

Energy

Oats (100%)

480 kJ (115 Cal) 1600 kJ (383 Cal)
Protein 3.2 g 10.5 g
Fat, total 2.4 g 8.0 g
 - saturated LESS THAN 1 g 1.5 g
Carbohydrate 18.3 g 61.0 g
 - sugars 0.0 g 0.0 g
Dietary Fibre, total 3.3 g 10.0 g
Sodium LESS THAN 5 mg LESS THAN 5 mg

Servings per package: 30
Serving size: 30 g

Ingredients

Nutrition information

Store in a cool, dry place.

Storage

THIS PRODUCT CONTAINS
GLUTEN.

Attention

Compare the nutrition information with that on the Brand X label in question 3.
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8. Comment on this claim.

We did a survey on 100 people regarding eating chocolate.
60 of these people said they regularly ate chocolate.

We then measured the heights of all 100 people.
**** The result ****

Eating chocolate makes you taller!!

9. Russel operates a computer software sales outlet. He keeps a log of all complaints from customers. 
Suggest how he could organise his log.

10. The following claim has been made regarding secondary data.
There’s a lot more secondary data than primary data, it’s a lot cheaper and it’s easier to acquire.
Comment on this statement.

Reasoning
11. The local Bed Barn was having a sale on selected beds by Sealy and Sleepmaker. Four of the beds on 

sale were:
Sealy Posturepremier on sale for $1499 a saving of $1000
Sealy Posturepedic on sale for $2299 a saving of $1600
Sleepmaker Casablanca on sale for $1199 a saving of $800
Sleepmaker Umbria on sale for $2499 a saving of $1800
The store claimed that all these beds had been discounted by 40%. Comment on whether this state-
ment is true, supporting your comments with sound mathematical reasoning.

12. The following data give the boxplots 
for three different age groups in a 
triathlon for under thirties.
a. What was the slowest time for the 

20–24 year olds?
b. Estimate the difference in time 

between the fastest triathlete in:
i. the under 20s and the 20–24 group
ii. the under 20s and the 25–29 group
iii. the 20–24 group and the 25–29 

group.
c. What conclusion could you draw about the overall performance between the three groups?

Problem solving
13. This taste test on corn chips appeared in a newspaper.

TASTE TEST: CORN CHIPS
Byron Bay Chilli Co. Corn chips
230 g $3.40 ($1.48 per 100 g)
• Made in Australia
• Fat 24.9 g/100 g
• Saturated fat 11.8 g/100 g
• Sodium 44 mg/100 g
Verdict: Crisp, thick chips with fresh corn flavour 
and low sodium content. No preservatives, no GM 
corn. Put Byron Bay in the title and things cost more!

IGA Black and Gold Plain Corn chips
230 g $1.99 (87 cents per 100 g)
• Made in Australia
• Fat 24.9 g/100 g
• Saturated fat 11.8 g/100 g
• Sodium 415 mg/100 g
Verdict: Cheap in comparison and quite 
nice. A good budget option as they are as 
good as the popular branded ones.

7000

25 – 29

20 – 24

Under 20

8000 10 0009000
Time in seconds

A
ge
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Source: The Sunday Mail, 4 Apr. 2010, p. 26.

Comment on the information displayed.
14. These parallel boxplots show the number of weekly house sales by two real estate agencies over a  

3-month period.

0 1 2 3 4 5 6 7 8 9 10 Number of
weekly sales

Hane & Roarne

HJ Looker

Prepare a report to compare the performance of the two agencies.

Reflection
When using secondary data from other countries, what different unit classifications could you 
encounter?

14.4 Evaluating inquiry methods and statistical 
reports

 • Statistical investigations involve collecting data, recording the data, analysing the data then reporting 
the results.

14.4.1 Data collection methods
 • Collection methods involve gathering primary data, or using secondary data from stored records.
 • Primary data can be collected by observation, measurement, survey, experiment or simulation as 

 discussed earlier.

CHALLENGE 14.1
A fisheries and wildlife officer released 200 tagged trout into a lake. A 
week later, the officer took a sample of 50 trout and found that 8 of them 
were tagged. The officer can use this information to estimate the 
population of trout in the lake. How many trout are now in the lake?

CCs Corn Chips
200 g $2.69 ($1.34 per 100 g)
• Made in Australia
• Fat 24.4 g/100 g
• Saturated fat 10.6 g/100 g
• Sodium 550 mg/100 g
Verdict: Chips are quite thin and very salty to 
taste. Very high sodium content.

Doritos Corn Chips
200 g $2.99 ($1.50 per 100 g)
• Made in Australia
• Fat 23.2 g/100 g
• Saturated Fat 11.2 g/100 g
• Sodium 435 mg/100 g
Verdict: Very crisp and fresh, but really no 
better than the home brand which is $1 
cheaper.
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 • Secondary data can be collected electronically or via a hard copy.
 • It is important to be able to justify the particular method chosen for each of these processes.
 • Sometimes alternative methods are just as appropriate.

We did a survey on 100 people regarding eating chocolate.
60 of these people said they regularly ate chocolate.

We then measured the heights of all 
100

 people.
**** The result ****

Eating chocolate makes you taller!!

WORKED EXAMPLE 7

You have been given an assignment to  
investigate which year level uses the school  
library, after school, the most.
a Explain whether it is more appropriate  

to use primary or secondary data in this case.  
Justify your choice.

b Describe how the data could be collected.  
Discuss any problems which might be encountered.

c Explain whether an alternative method would  
be just as appropriate.

THINK WRITE

a No records have been kept on library 
use.

a Since records are not kept on the library use, secondary 
data is not an option.
Primary data collection could be either sampling or 
census. A sufficiently large sample size could be chosen; 
this would take less time than conducting a census, 
although it would not be as accurate. Sampling would be 
considered appropriate in this case.

b The data can be collected via a 
 questionnaire or in person.

b A questionnaire could be designed and distributed to a 
randomly‐chosen sample. The problem here would be 
the non‐return of the forms.
Observation could be used to personally interview 
students as they entered the library. This would take more 
time, but random interview times could be selected.

c A census is the other option. c A census could be conducted, either by questionnaire or 
observation. This should yield a more accurate outcome.

WORKED EXAMPLE 8

Which method would be the most appropriate to collect the following data? Suggest an alternative 
method in each case
a The number of cars parked in the staff car park each day
b The mass of books students carry to school each day
c The length a spring stretches when weights are added to it
d The cost of mobile phone plans with various network providers

THINK WRITE

a Observation a The best way would probably be observation by visiting the staff car 
park to count the number of cars there.
An alternative method would be to conduct a census of all workers to 
ask if they parked in the staff car park. This is probably not as good.
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14.4.2 Analysing the data
 • Once the data have been collected and collated, a decision must be made with regard to the best meth-

ods for analysing the data.
– a measure of central tendency — mean, median or mode
– a measure of spread — range, interquartile range or standard deviation
– an appropriate graph.

Statistical graphs
 • Data can be graphed in a variety of ways — line graphs, bar graphs, histograms, stem plots, box plots, 

etc. These have all been discussed in detail previously.
 • In media reports it is common to see line and bar graphs.
 • Because graphs give a quick visual impression, the temptation is to not look at them in great detail. 

Often graphs can be quite misleading.
 • It is easy to manipulate a graph to give an impression which is supported by the creator of the graph. 

This is achieved by careful choice of scale on the horizontal and vertical axes.
–  Shortening the horizontal axis tends to highlight the increasing/decreasing nature of the trend of the 

graph. Lengthening the vertical axis tends to have the same effect.
– Lengthening the horizontal and shortening the vertical axes tends to level out the trends.

b Measurement b The mass of the books could be measured by weighing each  
student’s pack on scales.
A random sample would probably yield a reasonably accurate result.

c Experiment c Conduct an experiment and measure the extension of the spring with 
various weights.
There is probably no alternative to this method.

d Internet search d An internet search would enable data to be collected.
Alternatively, a visit to mobile phone outlets would yield similar results.

WORKED EXAMPLE 9

This report shows the annual change in  
median house prices in the local government  
areas (LGA) of Queensland from 2008–09  
to 2009–10.
a Draw a bar graph which would give the  

impression that the percentage annual  
change was much the same throughout  
the whole state.

b Construct a bar graph to give the  
impression that the percentage annual  
change in Brisbane was far greater than  
that in the other local government areas.

Suburb/locality

Brisbane (LGA) $530,000 $475,000 11.6%
Ipswich City (LGA) $323,000 $310,000 4.2%
Redland City (LGA) $467,500 $435,000 7.5%
Logan City (LGA) $360,000 $340,000 5.9%
Moreton Bay (LGA) $399,000 $372,000 7.3%
Gold Coast City (LGA) $505,000 $465,000 8.6%
Toowoomba (LGA) $289,500 $269,000 7.6%
Sunshine Coast (LGA) $470,000 $445,000 5.6%
Fraser Coast (LGA) $307,400 $297,750 3.2%
Bundaberg (LGA) $282,000 $275,000 2.5%
Gladstone (LGA) $370,000 $370,000 0.0%
Rockhampton (LGA) $315,250 $300,000 5.1%
Mackay (LGA) $398,000 $383,000 3.9%
Townsville City (LGA) $375,000 $359,000 4.5%
Cairns (LGA) $365,000 $355,000 2.8%

HOUSES
Median house price

2009–10 2008–09
Annual
change
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THINK WRITE/DRAW

a To flatten out trends, 
lengthen the horizontal axis 
and shorten the vertical axis.

a
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b To accentuate trends, 
shorten the horizontal axis 
and lengthen the vertical 
axis.
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WORKED EXAMPLE 10

Consider the data displayed in the table of Worked example 9. Use the data collected for the 
median house prices in  2009–10.
a Explain whether these data would be classed as primary or secondary data.
b Why do the data show median house prices rather than the mean or modal house price?
c Calculate a measure of central tendency for the data. Explain the reason for this choice.
d Give a measure of spread of the data, giving a reason for the particular choice.
e Display the data in a graphical form, explaining why this particular form was chosen.

THINK WRITE

a These are data which have been 
collected by someone else.

a These are secondary data because they have been collected 
by someone else.

b Median is the middle price, mean 
is the average price, and mode is 
the most frequently‐occurring 
price.

b The median price is the middle one. It is not affected by 
outliers as the mean is. The modal house price may only 
occur for two house sales with the same value. On the other 
hand, there may not be any mode.
The median price is the most appropriate in this case.
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c Which measure of central 
tendency is the most appropriate 
one?

c The measures of central tendency are the mean, median and 
mode. The mean is affected by high values (i.e. $530 000) 
and low values (i.e. $282 000). These are not typical values, 
so the mean would not be appropriate.
There is no modal value, as all the house prices are different.
The median house price is the most suitable measure of 
central tendency to represent the house prices in the Queens-
land local government areas. The median value is $370 000.

d Consider the range and the 
interquartile range as measures 
of spread.

d The five‐number summary values are:
Lowest score = $282 000
Lowest quartile = $315 250
Median = $370 000
Upper quartile = $467 500
Highest score = $530 000
Range = $530 000 − $282 000  

  = $248 000
Interquartile range = $467 500 − $315 250

           = $152 250

The interquartile range is a better measure for the range as 
the house prices form a cluster in this region.

e Consider the graphing options. e Of all the graphing options, the boxplot seems the most 
appropriate as it shows the spread of the prices as well as 
how they are grouped around the median price.

280 000 340 000 400 000
Median house price 2009 – 10 ($)

460 000 520 000

WORKED EXAMPLE 11 TI | CASIO

The Australian women’s national basketball team, the Opals, competed at the 2008 Olympic 
Games in Beijing, winning a silver medal. These are the heights (in metres) of the 12 team  
members:

1.73, 1.65, 1.8, 1.83, 1.96, 1.88, 1.63, 1.88, 1.83, 1.88, 1.8, 1.96

Provide calculations and explanations as evidence to verify or refute the following statements.
a The mean height of the team is greater than their median height.
b The range of the heights of the 12 players is almost 3 times their interquartile range.
c Only 5 players are on the court at any one time. A team of 5 players can be chosen such that 

their mean, median and modal heights are all the same.

THINK WRITE

a 1 Calculate the mean height 
of the 12 players.

a Mean = ∑x
n

= 21.83
12

= 1.82 m
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2 Order the heights to 
determine the median.

The heights of the players, in order, are:
1.63, 1.65, 1.73, 1.8, 1.8, 1.83, 1.83, 1.88, 1.88, 1.88, 1.96, 1.96  
There are 12 scores, so the median is the average of the  
6th and 7th scores.

Median = 1.83 + 1.83
2

= 1.83 m

3 Comment on the statement. The mean is 1.82 m, while the median is 1.83 m. This means 
that the mean is less than the median, so the statement is not 
true.

b 1 Determine the range and the 
interquartile range of the 
12 heights.

b Range = 1.96 − 1.63 = 0.33 m 
Lower quartile is the average of 3rd and 4th scores. 

Lower quartile = 1.73 + 1.8
2

= 1.765 m

Upper quartile is average of 3rd and 4th scores from the end.

Upper quartile = 1.88 + 1.88
2

= 1.88 m

Interquartile range = 1.88 − 1.765 = 0.115 m

2 Compare the two values. Range = 0.33 m
Interquartile range = 0.115 m

Range
Interquartile range

= 0.33
0.115

= 2.9

3 Comment on the statement. Range = 2.9 × interquartile range  
This is almost 3 times, so the statement is true.

c 1 Choose 5 players whose 
mean, median and modal 
heights are all equal. Trial 
and error is appropriate 
here. There may be more 
than one answer.

c Three players have a height of 1.88 m. If a player shorter and 
one taller are chosen, both the same measurement from 1.88 m, 
this would make the mean, median and mode all the same.
Choose players with heights:
1.8, 1.88, 1.88, 1.88, 1.96

Mean = 9.4
5

= 1.88 m

Median = 3rd score = 1.88 m
Mode = Most frequent score = 1.88 m

2 Comment on the statement. The 5 players with heights 1.8 m, 1.88 m, 1.88 m, 1.88 m, 
1.96 m have a mean, median and modal height of 1.88 m. 
It is true that a team of 5 such players can be chosen.

14.4.3 Statistical reports
 • Reported data must not be simply taken at face value; all reports should be examined with a  
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WORKED EXAMPLE 12

This is an excerpt from an article that appeared in a newspaper on Father’s Day. It was reported to be 
a national survey findings of a Gallup Poll of data from 1255 fathers of children aged 17 and under.

THE GREAT AUSSIE DADS SURVEY

Thinking about all aspects of your life, how 
happy would you say you are? 

%

I am very happy................................................. 26

I am fairly happy ............................................... 49

Totally happy ..................................................... 75

Some days I’m happy and some days

I’m not ............................................................... 21

I am fairly unhappy ............................................. 3

I am very unhappy............................................... 1

Totally unhappy ................................................... 4

How often, if ever, do you regret having children?

Every day ............................................................ 1

Most days ............................................................ 2

Some days ......................................................... 18

Never ................................................................. 79

Which one of these best describes the impact of 
having children on your relationship with your 
partner? 

We’re closer than ever ....................................... 29

We don’t spend as much time  
together as we should ........................................ 40

We’re more like friends now than lovers .......... 21

We have drifted apart .......................................... 6

None of the above ............................................... 4

Which one of these best describes the allocation 
of cooking and cleaning duties in your house-
hold? 

My partner does nothing/I do everything ............ 1

I do most of it .................................................... 11

We share the cooking and cleaning ................... 42

My partner does most of it ................................ 41

I do nothing/my partner does everything ............ 4

None of the above ............................................... 1

Which of these aspects of your children’s  
future do you have concerns about? 

                      %

Their safety ....................................................... 70

Being exposed to drugs ..................................... 67

Their health ....................................................... 54

Bullying or cyber-bullying ................................ 50

Teenage violence ............................................... 50

Their ability to afford a home ........................... 50

Alcohol consumption and binge drinking ......... 47

Achieving academic success ............................. 47

Feeling pressured into sex ................................. 41

Being able to afford the lifestyle  
they expect to have ............................................ 38

Climate change .................................................. 23

Having them living with you in their mid 20s ..... 14

None of the above ............................................... 3

What is the best thing about being a dad? 

The simple pleasures of family life ................... 61

Enjoying the successes of your kids ................. 24

The unpredictability it brings .............................. 9

The comfort of knowing that you will be looked 
after in later life ................................................... 3

None of the above ............................................... 3

Key findings

75% of Aussie dads are totally happy

79% have never regretted having children

67% are worried about their children being 
exposed to drugs

57% would like more intimacy with their partner

“Work–life balance is definitely an issue for 
dads in 2010.”

David Briggs
Galaxy principal

Source: The Sunday Mail, 5 Sept. 2010, pp. 14–15.
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a Comment on the sample chosen.
b Discuss the percentages displayed.
c Comment on the claim that 57% of dads would like more intimacy with their partner.

THINK WRITE

a How is the sample chosen? Is it 
truly representative of the popula-
tion of Australian dads?

a The results of a national survey such as this should reveal 
the outlook of the whole nation’s dads. There is no indica-
tion of how the sample was chosen, so without further 
knowledge we tend to accept that it is representative of the 
population. A sample of 1255 is probably large enough.

b Look at the percentages in each of 
the categories.

b For the first question regarding happiness, the percentages 
total more than 100%. It seems logical that, in a question 
such as this, the respondents would tick only one box, but 
obviously this has not been the case.

In the question regarding aspects of concern of ‘your 
children’s future’, these percentages also total more than 
100%. It seems appropriate here that dads would have 
more than one concerning area, so it is possible for the 
percentages to total more than 100%.

In each of the other three questions, the percentages total 
100%, which is appropriate.

c Look at the tables to try to find the 
source of this figure.

c Examining the reported percentages in the question 
regarding ‘relationship with your partner’, there is no 
indication how a figure of 57% was determined.

Note: Frequently media reports make claims where the reader has no hope of confirming their truth.

WORKED EXAMPLE 13

This article appeared in a newspaper. Read the article, then answer the following questions.

SPONGES ARE TOXIC
Washing dishes can pose a serious health risk, with more than half of all kitchen sponges containing high 
levels of dangerous bacteria, research shows.

A new survey dishing the dirt on washing up shows more than 50 per cent of kitchen sponges have 
high levels of E.coli, which can cause severe cramps and diarrhoea, and staphylococcus aureus, which 
releases toxins that can lead to food poisoning or toxic shock syndrome.

Microbiologist Craig Andrew‐Kabilafkas of Australian Food Microbiology said the Westinghouse 
study of more than 1000 households revealed germs can spread easily to freshly washed dishes.

The only way to safeguard homes from sickness was to wash utensils at very high temperatures in a 
dishwasher.

Source: The Sunday Mail, 5 Sept. 2010, p. 36.

a Comment on the sample used in this survey.
b Comment on the claims of the survey.
c Is the heading of the article appropriate?
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THINK WRITE

a Look at sample size and selection of 
sample.

a The report claims that the sample size was more than 
1000. There is no indication how the sample was selected.
The point to keep in mind is whether this sample is 
truly representative of the population consisting of all 
households. We have no way of knowing.

b What are the results of the survey? b The survey claims that 50% of kitchen sponges have high 
levels of E. coli which can cause severe medical problems.
The study was conducted by Westinghouse, so it is not 
surprising they recommend using a dishwasher.

c Examine the heading in the light of 
the contents of the article.

c The heading is sensational, designed to catch the 
attention of readers.

Try out this interactivity: Compare statistical reports  
Searchlight ID: int-2790

RESOURCES — ONLINE ONLY

Exercise 14.4 Evaluating inquiry methods and  
statistical reports

Individual pathways

 V PRACTISE
Questions:
1–4, 6, 8–10, 12

 V CONSOLIDATE
Questions:
1–4, 7–10, 12

 V MASTER
Questions:
1–13

V V V Individual pathway interactivity: int-4631  

To answer questions online and to receive immediate feedback and sample responses for every question, 
go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Fluency
1.  WE7,  8  You have been given an assignment to investigate which Year level has the greatest number of 

students who are driven to school each day by car.
a. Explain whether it is more appropriate to use primary or secondary data in this case. Justify your 

choice.
b. Describe how the data could be collected. Discuss any problems which might be encountered.
c. Explain whether an alternative method would be just as appropriate.

2.  WE9  You run a small company that is listed on the Australian Stock Exchange (ASX). During the past 
year you have given substantial rises in salary to all your staff. However, profits have not been as 
 spectacular as in the year before. This table gives the figures for the salary and profits for each quarter.

1st quarter 2nd quarter 3rd quarter 4th quarter

Profits ($’000 000) 6 5.9 6 6.5

Salaries ($’000 000) 4 5 6 7

 ONLINE ONLY
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Draw two graphs, one showing profits, the other showing salaries, which will show you in the best 
possible light to your shareholders.

3.  WE10  The data below were collected from a real estate agent and show the sale prices of ten blocks of 
land in a new estate.
$150 000, $190 000, $175 000, $150 000, $650 000, $150 000, $165 000, $180 000,  
$160 000, $180 000
a. Calculate a measure of central tendency for the 

data. Explain the reason for this choice.
b. Give a measure of spread of the data, giving a 

reason for the particular choice.
c. Display the data in a graphical form, explain-

ing why this particular form was chosen.
d. The real estate agent advertises the new  

estate land as:  
Own one of these amazing blocks of land for 
only $150 000 (average)!
Comment on the agent’s claims.

4.  WE11  Use the data for the heights of the Opal players in Worked example 11 (page 611) to answer the 
following question.
Provide calculations and explanations as evidence to verify or refute the following statements.
a. The mean height of the team is closer to the lower quartile than it is to the median.
b. Half the players have a height within the interquartile range.
c. Which 5 players could be chosen to have the minimum range in heights?

5. The table below shows the number of shoes of each size that were sold over a week at a shoe store.

Size Number sold

4 5

5 7

6 19

7 24

8 16

9 8

10 7
  
a. Calculate the mean shoe size sold.
b. Determine the median shoe size sold.
c. Determine the modal shoe size sold.
d. Explain which measure of central tendency has the most meaning to the store proprietor.

6. The resting pulse of 20 female athletes was measured and is shown below.
50 62 48 52 71 61 30 45 42 48 43 47 51 52 34 61 44 54 38 40
a. Represent the data in a distribution table using appropriate groupings.
b. Find the mean, median and mode of the data.
c. Comment on the similarities and differences between the three values.
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Understanding
7. The batting scores for two cricket players over six innings were recorded as follows.

Player A 31, 34, 42, 28, 30, 41
Player B 0, 0, 1, 0, 250, 0
Player B was hailed as a hero for his score of 250.
Comment on the performance of the two players.

8. A small manufacturing plant employs 80 workers. The table below shows the structure of the plant.

Position Salary ($) Number of employees

Machine operator 18 000 50

Machine mechanic 20 000 15

Floor steward 24 000 10

Manager 62 000  4

Chief Executive Officer 80 000  1

a. Workers are arguing for a pay rise, but the management of the factory claims that workers are well 
paid because the mean salary of the factory is $22 100. Explain whether this is a sound argument.

b. Suppose that you were representing the factory workers and had to write a short submission in 
support of the pay rise. How could you explain the management’s claim? Provide some other 
statistics to support your case.

9.  WE12, 13  This report from Woolworths appeared in a newspaper.

Source: The Courier Mail, 27 Aug. 2010, pp. 40–1.

Comment on the report.

IT’S A RECORD

 • Woolworths posted 10.1% gain in annual 
profit to $2.02b

 • 11th consecutive year of double‐digit  
growth

 • Flags 8% to 11% growth in the current 
financial year

 • Sales rose 4.8% to $51.2b
 • Wants to increase its share of the fresh  

food market
 • Announced $700m off‐market share  

buyback
 • Final fully franked dividend 62¢ a share

SHARES REBOUND NET PROFIT

$
28.40
28.10

27.70 Yesterday
2.4%

27.40
27.10
20.80
26.50
26.20
25.90
25.60

May 26 Aug 26
Source: IRESS

0
2006 2007 2008 2009 2010

0.5

1

1.5

2

$b

+24.3%
+27.5%

+25.7%
+12.8%

+10.1%

+$2.02b
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Reasoning
10. The graph at right shows the fluctuation in the Australian dollar 

in terms of the US dollar during the period 13 July to 13 Sep-
tember 2010. The higher the Australian dollar, the cheaper it is 
for Australian companies to import goods from overseas, and the 
cheaper they should be able to sell their goods to the  
Australian public.

The manager of Company XYZ produced a graph to support 
his claim that, because there hasn’t been much change in the 
Aussie dollar over that period, there hasn’t been any change in 
the price he sells his imported goods to the Australian public. 
Draw a graph that would support his claim. Explain how you 
were able to achieve this effect.

11. Two brands of light globes were tested by a consumer organisation. They obtained the following results.

Brand A (Hours lasted) Brand B (Hours lasted)
385 390 425 426 570 500 555 560 630 720
640 645 730 735 760 735 742 770 820 860

a. Complete a back-to-back stem plot for the data.
b. Which brand had the shortest lifetime?
c. Which brand had the longest lifetime?
d. If you wanted to be certain that a globe you bought would last at least 500 hours, which brand would 

you buy?

Problem solving
12. Look at the following bar charts and discuss why the one on the left is misleading and what character-

istics the one on the right possesses that makes it acceptable.

 

13. a. What is wrong with this pie graph?
b. Why is the following information misleading?

Did scientists falsify research to support their own theories on global 
warming?
59% somewhat likely
35% very likely
26% not very likely

c. Discuss the implications of this falsification by statistics.

Reflection
What is the point of drawing a misleading graph in a report?

Source: The Courier Mail,  
14 Sept. 2010, p. 25.
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14.5 Statistical investigations
14.5.1 Using primary data

 • This section deals with the steps involved in carrying out a statistical investigation with primary data 
collection.

 • For this exercise we will assume you have been given 
this task.

 • This is a very broad investigation, and each stage of the 
investigation must be carefully planned.
 – Collecting the data
 – Organising the data
 – Performing calculations
 – Analysing the data
 – Reporting the results

Collecting the data
 • At this initial stage, questions should be posed with regard to the data.

• What data should be collected?
 – Best value for money involves the price and size of the pizza. Data on both of these need to be 

collected.
 – Stores have different prices for different sizes.
 – Would size best be measured as area or mass?
 – Not all pizzas are round; some are rectangular.
 – What about the variety of toppings? A standard one should be chosen.
 – Should frozen pizzas be included?

• How should the data be collected?
 – It is not possible to buy every pizza on the market, so what alternatives are there?
 – A store is probably not willing to allow their pizzas to be weighed, so mass is most likely out of 
the question.

 – Will the store allow their pizzas to be measured?
• What problems are likely to be encountered?

 – How many different companies market pizza?

Organising the data
 • The data should be organised into some sort 

of table format.
 – What format is appropriate for this 
 investigation?

 – A table with column headings Price and 
Measurements will organise the data.

Price Measurements Area Value for money

 

Which pizza on the market is the best 
value for money?
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 • Take time to design the table so figures required for calculation are readily visible.
 – What calculations are required at this stage?
 – Measurements are required to calculate the area of each pizza.

 • Think forward and add extra columns for future calculations.
 – What further calculations are needed?
 – Area and Value for money need to be calculated. Provide two extra columns for these.

Performing calculations
 • What calculations need to be performed?
 • The Area and Value for money are required in this case. How should these be calculated? Dividing 

price by area gives ($/cm2), while dividing area by price gives (cm2/$).

Analysing the data
 • Are there any anomalies, or obvious calculation errors?
 • Do the calculated results ‘make sense’?
 • In this case, if Value for money is calculated in units of $/cm2, the pizza with the smallest of these 

values is the best value for money. Using units of cm2/$, the pizza with the highest of these values 
gives the best value for money.

 • Would the inclusion of graphs be appropriate?

Reporting the results
 • The results should be reported in a clear, concise manner.
 • Justify any conclusions.
 • Are there any anomalies or exceptions to mention?

14.5.2 Using secondary data
 • The procedure for undertaking a statistical investigation using secondary data is similar to that for 

primary data, the difference being that you sometimes have to search for data in several areas before 
you find the appropriate source.
Suppose you were given this assignment.

Collecting the data
 • What data should be collected?
 • Where can the data be found? The internet is probably a good starting point, but not all sites are reliable.
 • If there are multiple sources for the data, are they all in agreement?
 • How many of these statements require calculations?

Organising the data
 • Design a table to record all the data.
 • Consider how many columns are necessary.
 • Leave columns for calculations.

There have been __________ prime ministers of Australia since 1901 until this day.
There have been __________ elections.
__________ prime ministers have been defeated at a general election.
There have been __________ changes of prime ministers without an election.
The average length these prime ministers served in office is __________.
Undertake a statistical investigation to complete the details.
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Performing calculations
 • There is at least one calculation here — to determine the average length of time served in office. Are 

there any more?

Analysing the data
 • Do all the calculated values make sense?
 • Would a graph be appropriate?

Reporting the results
 • Complete the details.
 • Acknowledge the source of the secondary data.

Investigating media reports
 • Frequently reports in the media provide a good starting point for an interesting investigation. Here are 

a few suggestions.

Media report 1
Here is an article on an analysis of the speech habits of two high-profile parliamentarians — Julia Gillard 
(who was Prime Minister when the article was written) and Tony Abbott (who was then the Leader of the 
Opposition). It was written by Roly Sussex, a professor of English.

WORD LIMIT
Roly Sussex
sussex@uq.edu.au
We all have individual features in the way we speak. Our tone of voice, an intonation, a rhythm, a 
favourite word or phrase — the things that make us quickly recognised even on bad telephone 
 connections. But if you are a public figure, and especially a political leader, your speech habits will be 
picked up, criticised, satirised and caricatured. As I discussed in previous weeks, our current political 
leaders show a wide variety of habits and idiosyncrasies.

Our new PM, Julia Gillard is a very consecutive speaker. Like Kevin Rudd before her, she speaks 
in long complete sentences. But unlike Rudd, her sentences contain a fair number of pre‐programmed 
mantras and phrases: “happy to be judged”, “enhanced the capacity”, “regional neighbours”. Her 
pronunciation is also distinctive. She grew up in South Australia, and so says W instead of L at the 
end of a syllable. Her “milk” is MIWK, and her “football” is FOOTBAW. And she is our first Prime 
Minister to have high rising tone, the rising intonation at the end of a clause (rising pitch).

Her favourite word is “obviously” and she has also quickly assumed the leader’s “I”. The closer 
you get to the top job, the more the ego asserts itself in grammar. Especially in answer to a probing 
question: “I’m not going to be …”. Former PM John Howard perfected this technique, and it is 
piously observed by our current leaders. Treasurer Wayne Swan is acquiring it. Aha.

Compared to the PM, Opposition Leader Tony Abbott is a less fluent speaker. He is an “um”, 
“look” and “ah” man. His sentences contain pauses, sometimes for reflection, sometimes for empha-
sis, sometimes both. He is somewhat less given to mantra, and greetings‐wise he is more a man of the 
people: he says “G’day”. But Gillard and Abbott share three features which are now so ingrained 
under the fingernails of our pollies that they won’t scrub off.

One feature is repetition. “As I said in my speech …” says the PM, “… as I said in my speech”. 
Well, yes, we know that. We heard the speech. Abbott, on the other hand, repeats repeated negatives 
about the Government: “Spin … contradiction … incompetent …. disarray …”. It’s like swearing — 
the more you use these words, the less meaning they convey. The second shared feature is the pre‐ 
programmed response. A trigger in the question presses a specific answer‐button. “Asylum seekers”, 
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Source: The Courier Mail, 14–15 Aug. 2010, p. 25.

There is no doubt that these comments are true. How could you find evidence of this?

Media report 2

Source: The Weekend Australian, 4–5 Sept. 2010, p. 20.

Is this report really true? Is it perhaps only true in America? (The heading seems to suggest that it is 
 universally true.) What is the status of women in other parts of the world? Further investigation could 
reveal interesting comparisons.

Media report 3

SINGLE WOMEN EARN MORE
WASHINGTON: The income of one group of US women is catching up to and even overtaking 
men, a study shows.

They are single women in their 20s without children, who live in large cities and work full-time, 
according to a study of census data by Reach Advisors, a New York–based strategy and research firm 
focused on emerging shifts in the consumer landscape.

These young women earn on average 8 per cent more than men in their age group, but in some 
cities, such as Atlanta in Georgia and Memphis, Tennessee, women earn about one-fifth more than 
men. On average, American women who work full-time earn about 80 per cent of what men earn.

The report says that one reason for the finding is that girls are “going to college in droves”.
Nearly three-quarters of girls who complete high school go on to university, compared with 

 two-thirds of boys.
Women are 1 1

2
 times more likely than men to graduate from university and to obtain a masters 

degree or higher.
Census data released in April showed that 58 per cent of all US masters degrees or PhDs were 

awarded to women. As women go further in their education, they are also delaying getting married 
and starting a family.

“deficit”, “mining super‐tax”, “health” and similar key issues prompt the automatic rehearsed rejoinder. 
You know it’s pre‐programmed because you’ll always hear the same words, whenever the trigger is 
pressed.

The third thing they share is that they won’t say “yes” or “no”. Both respond to a “can you tell us, 
yes or no?” with streams of verbal flimflam. Interviewers should give up trying to prise a clear yea/nay 
out of either of them. But the public does have a right to know, yes or no, where they stand on issues, 
and we aren’t getting what we crave.

EGG SHORTAGE IS NO YOLK
Producers lay plan to meet need
Peddy Hintz

Blame MasterChef or the Heart Foundation, but it’s getting harder to find the right kind of eggs at the 
supermarket — and it’s likely to stay that way until Christmas.

Queensland egg producers are struggling to keep up with demand but the boom in sales has also 
been matched by the recent interest in keeping backyard chickens.
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Source: The Courier Mail, 28–9 Aug. 2010, p. 13.

Note the catchy heading on this article. Does the advice from the Heart Foundation or cooking shows like 
Master Chef really have that much effect on egg sales? How does egg consumption in Australia compare 
with that in the other countries mentioned? This is worthy of further investigation.

Exercise 14.5 Statistical investigations

Individual pathways

 V PRACTISE
Questions:
1–7, 9

 V CONSOLIDATE
Questions:
1–9

 V MASTER
Questions:
1–10

V V V Individual pathway interactivity: int-4632  ONLINE ONLY

To answer questions online and to receive immediate feedback and sample responses for every question, 
go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

The winter shortage of eggs on Australian supermarket shelves will mean that instead of sitting in a 
coolroom for a week, eggs are being transferred to shelves almost straight from the supplier.

“It’s currently taking only about 48 hours from being laid to getting onto the shelves so the eggs 
that people do buy will be a really good, fresh product,” chief executive of Sunny Queen, one of the 
country’s biggest suppliers, John O’Hara said.

The Australian Egg Corporation has put the increased demand for eggs down to revised Heart Founda-
tion guidelines raising the number of eggs recommended for a healthy diet from two a week to six.

But, Mr O’Hara said, cooking shows such as MasterChef had also led to a rise in demand.
Current estimates have Australians eating 203–205 eggs per person a year, compared with 195 last 

year, 156 the year before and a low of 132 10 years ago.

UNSCRAMBLING EGGS

Annual egg consumption (per person)
Australia: 205

Japan: 320

US: 230

UK: 230

NZ: 214

Egg sales
65% caged
24–25% free range
10% cage free

Fresh is best
The most effective way to test if an egg is fresh is to put it in water. The more it sinks, the fresher 
the egg. If it floats, it’s nearly off.

Complete this digital doc: WorkSHEET 14.2
Searchlight ID: doc-14604

RESOURCES — ONLINE ONLY
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Understanding
1. a.  Write a plan detailing how you would collect primary data to undertake an 

investigation to  determine which pizza on the market is the best value for 
money.

b. Undertake your investigation.
c. Report on the results of your findings.

2. Undertake the investigation on the history of prime ministers in Australia. 
Report your findings.

3. Find evidence from speeches of Julia Gillard and Tony Abbott to support Roly 
Sussex’s report on the speech habits of these two politicians.

4. Do single women really earn more? Investigate.
5. What’s the story on egg consumption in Australia?
6. Search for a media article you would like to investigate. Provide a full report on your findings.

Reasoning
7. Below are a few statistics on Facebook  

users. These figures are those reported in the 
Year 2010.

• There are more than 400 million active users.
• 70% of Facebook users are outside the US.
• 50% of active users log on to Facebook in 

any given day.
• More than 60 million updates are posted 

each day.
• More than 3 billion photos are uploaded to 

the site each month.
• The average user has 130 friends on the site.
• The average user spends more than 

55 minutes per day on Facebook.
The top 10 countries on Facebook represent just a little over half of the Facebook users. China 
 (population 1.3 billion) and India (1.2 billion) do not appear in the top 10 list. Write a report 
 summarising the usage of Facebook throughout the world.

These are the top 10 countries on Facebook.

Country Population (millions)
% of world 
population Users (millions)

1 USA 310.3 4.5 111.2

2 UK  62 0.9 23.5

3 Indonesia 237.6 3.5 19.5

4 Turkey  72.6 1.1 18.7

5 France  65.4 1.0 15.9

6 Italy  60.4 0.9 14.9

7 Canada  34.3 0.5 13.4

8 Philippines  94 1.4 10.6

9 Spain  46.1 0.7 8.9

10 Mexico 108.4 1.6 8.2
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8.     An investigation is to be conducted to fi nd the two most popular television programs in Australia. For 
each of the following samples, explain why they would be biased. 
a.    A sample of   100   students from a city secondary school. 
b.    A sample of   100   people passing a certain point in a busy city street at lunchtime. 
c.    How would you go about selecting a sample of people? 

    Problem solving 
9.     There has been a rise in supermarket-own brands in Australia. These are commonly available in 

supermarkets like Woolworths, Coles and Aldi. It has been said that these brands account for almost 
one-quarter of all grocery sales. It has also been claimed that the quality of supermarket-own brands is 
comparable with the equivalent market-leading brand, at a much reduced cost. 

 Assume you are planning to undertake a study of a particular grocery line (e.g., baked beans or 
breakfast cereal). Write a plan of how you would undertake this study. 

10.    You wish to assess the opinion of a local population on the possible closure of their hospital. 
a.    What target population would you use? 
b.    What resources would you use? 
c.    What are the possible biases in conducting such an experiment? 

      Refl ection 
 What would you consider to be the most important factor in reporting the results of a statistical 
investigation?   

      14.6   Review  
 14.6.1 Review questions 
 Fluency 

1.    List some problems you might encounter in trying to collect data from the following populations. 
a.    The average number of   mL   in a can of soft drink. 
b.    The number of fi sh in a dam. 
c.    The number of workers who catch public transport to work each weekday morning. 

2. a.    Calculate the mean of the integers   1   to   100  . 
b.    i.    Randomly select   10   numbers in the range   1   to   100  . 

ii.    Calculate the mean of these numbers. 

CHALLENGE 14.2
List fi ve positive even integers that have a mean of 8 and a median of 10. How many possible  solutions are there?

UNCORRECTED P
AGE P

ROOFS



626 Jacaranda Maths Quest 10 + 10A Victorian Curriculum

c14StatisticsInTheMedia_14.5_14.6.indd Page 626 20/06/17  10:26 AM

c.      i. Randomly select 20 numbers in the range 1 to 100.
ii. Calculate the mean of these numbers.

d. Comment on the similarities/differences between your means calculated in parts a, b and c.
3. For each of the following investigations, state whether a census or a survey has been used.

a. The average price of petrol in Canberra was estimated by averaging the price at 30 petrol stations in 
the area.

b. The performance of a cricketer is measured by looking at his performance in every match he has played.
c. Public opinion on an issue is sought by a telephone poll of 2000 homes.

4. Traffic lights (red, amber, green) are set so that each colour shows for a set amount of time. Describe 
how you could use a spinner to simulate the situation so that you could determine (on average) how 
many sets of lights you must encounter in order to get two green lights in succession.

5. John and Bill play squash each week. In any given game they are evenly matched. A device that could 
not be used to represent the outcomes of the situation is:
A. a die
B. a coin
C. a circular spinner divided into 2 equal sectors
D. a circular spinner divided into 5 equal sectors
E. a circular spinner divided into 4 equal sectors

6. The table below shows the number of students in each year level from Years 7 to 12.

Year Number of students

7 230

8 200

9 189

10 175

11 133

12 124

Draw two separate graphs to illustrate the following.
a. The principal of the school claims a high retention rate in Years 11 and 12 (that is, most of the 

students from Year 10 continue on to complete Years 11 and 12).
b. The parents claim that the retention rate of students in Years 11 and 12 is low (that is, a large number 

of students leave at the end of Year 10).
 7. Records from a school were examined to determine the number of absent days of both boys and girls 

over the two years of Year 9 and Year 10. The result is shown in this stem-and-leaf plot.

Key: 2 | 1 = 21 days

Leaf Boys Stem Leaf Girls

0 1 7

7 4 1 0 1 2 4 7 9 9

9 9 7 6 6 5 3 1 1 0 2 1 3 3 4 6 6

8 7 7 5 2 3 4 4 4 8

2 4 3 6

5 4

a. Calculate the median number of days absent for both boys and girls.
b. Calculate the range for both boys and girls.
c. Comment on the distribution of days absent for each group.
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8. 15 boys and 15 girls were randomly chosen from a group of 900 students. Their heights (in metres) 
were measured as shown below.
Boys: 1.65, 1.71, 1.59, 1.74, 1.66, 1.69, 1.72, 1.66, 1.65, 1.64, 1.68, 1.74, 1.57, 1.59, 1.60
Girls: 1.66, 1.69, 1.58, 1.55, 1.51, 1.56, 1.64, 1.69, 1.70, 1.57, 1.52, 1.58, 1.64, 1.68, 1.67
a. Comment on the size of the sample.
b. Display the data as a back-to-back stem plot.
c. Compare the heights of the boys and girls.

9. The stem plot below is used to display the number of vehicles sold by the Ford and Holden 
 dealerships in a Sydney suburb each week for a three-month period.

Key: 1 | 5 = 15 vehicles

Leaf Ford Stem Leaf Holden

7 4 0 3 9

9 5 2 2 1 0 1 1 1 1 6 6 8

8 5 4 4 2 2 2 7 9

0 3 5

a. State the median of both distributions.
b. Calculate the range of both distributions.
c. Calculate the interquartile range of both distributions.
d. Show both distributions on a parallel box plot.

10. The box plots drawn below display statistical data for two AFL teams over a season.

50 60 70 80 90 100110120 130140150

Brisbane Lions

Points

Sydney Swans

a. Which team had the higher median score?
b. What was the range of scores for each team?
c. For each team calculate the interquartile range.

11. Tanya measures the heights (in m) of a group of Year 10 boys and girls and produces the following 
five-point summaries for each data set.
Boys: 1.45, 1.56, 1.62, 1.70, 1.81
Girls: 1.50, 1.55, 1.62, 1.66, 1.73
a. Draw a box plot for both sets of data and display them on the same scale.
b. What is the median of each distribution?
c. What is the range of each distribution?
d. What is the interquartile range for each distribution?
e. Comment on the spread of the heights among the boys and the girls.

12. The box plots below show the average daily sales of cold drinks at the school canteen in summer and 
winter.

0 5 10 15 20 25 30 35 40

Winter

Summer

Daily sales
of cold 
drinks

a. Calculate the range of sales in both summer and winter.
b. Calculate the interquartile range of the sales in both summer and winter.
c. Comment on the relationship between the two data sets, both in terms of measures of location and 

measures of spread.
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13. A movie theatre has taken a survey of the ages of people at a showing of two of their movies. The 
results are shown in these box plots.

0 10 20 30 40 50 60 70 80

Movie B

Movie A

Age

Which of the following conclusions could be drawn based on the preceding information?
a.  Movie A attracts an older audience than Movie B.
b.  Movie B attracts an older audience than Movie A.
c.  Movie A appeals to a wider age group than Movie B.
d.  Movie B appeals to a wider age group than Movie A.
e.  More people went to Movie A.

Problem solving

 14. The following data show the ages of a group of 30 males and 30 females as they enter hospital for the 
first time.

Male Female

9 8 0 5

9 9 8 8 8 6 3 2 1 1 7 7 8 9 9

8 7 7 6 4 3 2 0 2 0 0 1 2 4 5 5 6 7 9

8 6 3 1 0 3 0 1 3 3 5 8

7 5 2 4 2 3 6 8

5 3 5 1 3 4

6 2

8 7

a. Construct a pair of parallel boxplots to represent the two sets of data, showing working out for the 
median and 1st and 3rd quartiles.

b. Calculate the mean, range and IQR for both sets of data.
c. Determine any outliers if they exist.
d. Write a short paragraph comparing the data.

 15. The times, in seconds, of the duration of 20 TV advertisements shown in the 6–8 pm time slot are 
recorded below.

16 60 35 23 45 15 25 55 33 20 22 30 28 38 40 18 29 19 35 75

a. From the data, determine the:
i. mode
ii. median
iii. mean, write your answer correct to 2 decimal places
iv. range
v. lower quartile

vi. upper quartile
vii. interquartile range.
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b. Using your results from part a, construct a boxplot for the time, in seconds, for the 20 TV 
 advertisements in the 6–8 pm time slot.

c. From your boxplot, determine:
i. the percentage of advertisements that are more than 39 seconds in length
ii. the percentage of advertisements that last between 21 and 39 seconds
iii. the percentage of advertisements that are more than 21 seconds in length

The types of TV advertisements during the 6–8 pm time slot were categorised as Fast Food, 
 Supermarkets, Program information, Retail (clothing, sporting goods, furniture). A frequency table for 
the frequency of these advertisements being shown during this time slot is shown below.

Type Frequency

Fast food 7

Supermarkets 5

Program information 3

Retail 5

 d. What type of data has been collected in the table?
 e. What percentage of advertisements are advertisements for fast food outlets?
 f. What would be good options for a graphical representation of this type of data?
 16. The test scores, out of a total score of 50, for two classes A and B are shown in the stem plot below.

Class A Class B

5 0 1 2 4

9 7 5 3 1 1 4 5

9 7 7 5 4 2 0 0 5

8 8 6 5 5 1 3 1 5 5

3 2 0 4 1 5 7 7 8 9

0 5 0 0

a. Ms Vinculum teaches both classes and made the statement that ‘Class A’s performance on the test 
showed that the students’ ability was more closely matched than the students’ ability in Class B’. By 
finding the measure of centre, first and third quartiles, and the measure of spread for the test scores 
for each class, explain if Ms Vinculum’s statement was correct.

b. Would it be correct to say that Class A performed better on the test than Class B? Justify your answer 
by comparing the quartiles and median for each class.

 17. The speeds, in km/h, of 55 cars travelling along a major road are recorded below.

Speed Frequency

60–64  1

65–69  1

70–74 10

75–79 13

80–84  9

85–89  8

90–94  6

Speed Frequency

95–99  3

100–104  2

105–109  1

110–114  1

Total 55
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a. By finding the midpoint for each class interval, determine the mean speed, in km/h, of the cars 
 travelling along the road. Write your answer correct to two decimal places.

b. The speed limit along the road is 75 km/h. A speed camera is set to photograph the license plates of 
cars travelling 7% more than the speed limit. A speeding fine is automatically sent to the owners of 
the cars photographed. Based on the 55 cars recorded, how many speeding fines were issued?

c. Drivers of cars travelling 5 km/h up to 15 km/h over the speed limit are fined $135. Drivers of cars 
travelling more than 15 km/h and up to 25 km/h over the speed limit are fined $165 and drivers of 
cars recorded travelling more than 25 km/h and up to 35 km/h are fined $250. Drivers travelling more 
than 35 km/h pay a $250 fine in addition to having their driver’s license suspended. If it is assumed 
that this data is representative of the speeding habits of drivers along a major road and there are 
30 000 cars travelling along this road on any given month. Determine:
i. The amount, in dollars, collected in fines throughout the month. Write your answer correct to the 

nearest cent.
ii. How many drivers would expect to have their licenses suspended throughout the month?

Language
It is important to learn and be able to use correct mathematical language in order to communicate  effectively. 
Create a summary of the topic using the key terms below. You can present your summary in writing or 
using a concept map, a poster or technology.
biased
census
data collection methods
experiment
observation

population
primary data
sample
secondary data
simulation

statistical data
statistical investigations
statistical reports
surveys
trendsT

Try out this interactivity: Word search
Searchlight ID: int-2865

Try out this interactivity: Crossword
Searchlight ID: int-2866

Try out this interactivity: Sudoku
Searchlight ID: int-3601

Complete this digital doc: Concept map
Searchlight ID: doc-14606

RESOURCES — ONLINE ONLY

Link to assessON for questions to test your 
readiness FOR learning, your progress AS 
you learn and your levels OF achievement.

assessON provides sets of questions for 
every topic in your course, as well as giving 
instant feedback and worked solutions to 
help improve your mathematical skills.
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Investigation | Rich task
Populations and samples
The table on the next page gives information about literacy rates for the entire 
population in 100 countries (percentage for each country) and for males and 
females in each country. In this task we will see how closely a sample 
 resembles the population.

Use a digital technology to work with a large set of data.

This task will only use the first column of literacy rates for the country. 
Other conclusions may be drawn from the male and female literacy rates 
and possibly compared to the overall literacy rates in this investigation.
1. Find the five-figure summary for the 100 countries’ literacy rates and draw 

a boxplot.
2. Find the mean and standard deviation.
3. Take a sample of 20 from the set of 100 countries using the random number 

generator and make a list of the country and the literacy rates.
4. Find the five-number summary for the sample.
5. Find the mean and standard deviation for the sample.
6. Draw a boxplot that compares your sample with the whole 

population.
7. Describe the sample data obtained in terms of the  population as 

a whole; in particular, concentrate on the middle 50 per cent of 
the data.

8. Now take a further two random samples of 20 countries and 
draw boxplots of all three on the same scale. Comment on these 
three samples.

9. Find the mean and standard deviation for the three samples. 
How do they compare?

10. From the results you have obtained, how would you describe the 
reliability of a sample  compared with using the whole population?

Country
Literacy 

(%)

Male 
literacy 

(%)

Female 
literacy 

(%)

1 Afghanistan 29 44 14

2 Argentina 98 99 98

3 Armenia 98 100 100

4 Australia 100 100 100

5 Azerbaijan 98 100 100

6 Bahrain 77 55 55

7 Bangladesh 35 47 22

Country
Literacy 

(%)

Male 
literacy 

(%)

Female 
literacy 

(%)

8 Barbados 99 99 99

 9 Belarus 99 100 100

10 Bolivia 78 85 71

11 Botswana 72 32 16

12 Brazil 81 82 80

13 Bulgaria 98 99 98

14 Burkina Faso 24 34 14
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Country
Literacy 

(%)

Male 
literacy 

(%)

Female 
literacy 

(%)

15 Burundi 50 61 40

16 Cambodia 35 48 22

17 Cameroon 54 66 45

18 Canada 97 97 97

19 Cent. Afri. R 27 33 15

20 Chile 93 94 93

21 China 78 87 68

22 Colombia 87 88 86

23 Costa Rica 93 93 93

24 Croatia 98 99 97

25 Cuba 94 95 93

26 Dominican R. 83 85 82

27 Ecuador 88 90 86

28 Egypt 48 63 34

29 El Salvador 73 76 70

30 Estonia 99 100 100

31 Ethiopia 24 32 16

32 Finland 100 100 100

33 France 99 99 98

34 Gabon 61 74 48

35 Gambia 27 39 16

36 Georgia 99 100 100

37 Germany 99 99 98

38 Greece 93 98 89

39 Guatemala 55 63 47

40 Haiti 53 59 47

41 Honduras 73 76 71

42 Hungary 99 99 98

43 Iceland 100 100 100

44 India 52 64 39

45 Indonesia 77 84 68

Country
Literacy 

(%)

Male 
literacy 

(%)

Female 
literacy 

(%)

46 Iran 54 64 43

47 Iraq 60 70 49

48 Ireland 98 99 97

49 Israel 92 95 89

50 Italy 97 98 96

51 Japan 99 99 99

52 Jordan 80 89 70

53 Kenya 69 80 58

54 Kuwait 73 77 67

55 Latvia 99 100 100

56 Lebanon 80 88 73

57 Liberia 40 50 29

58 Libya 64 75 50

59 Lithuania 99 99 98

60 Malaysia 78 86 70

61 Mexico 87 90 85

62 Morocco 50 61 38

63 N. Korea 99 99 99

64 Netherlands 100 100 100

65 New Zealand 99 99 99

66 Nicaragua 57 57 57

67 Nigeria 51 62 40

68 Norway 99 99 99

69 Oman 71 80 62

70 Pakistan 35 47 21

71 Panama 88 88 88

72 Paraguay 90 92 88

73 Peru 85 92 79

74 Philippines 90 90 90

75 Poland 99 99 98

76 Portugal 85 89 82
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Country
Literacy 

(%)

Male 
literacy 

(%)

Female 
literacy 

(%)

77 Russia 99 100 100

78 Rwanda 50 64 37

79 S. Korea 96 99 99

80 Saudi Arabia 62 73 48

81 Senegal 38 52 25

82 Singapore 88 93 84

83 Somalia 24 36 14

84 South Africa 85 86 86

85 Spain 95 97 93

86 Sweden 99 99 99

87 Switzerland 99 99 99

88 Syria 64 78 51

Country
Literacy 

(%)

Male 
literacy 

(%)

Female 
literacy 

(%)

89 Thailand 93 96 90

90 Turkey 81 90 71

91 U. Arab Em. 68 70 63

92 UK 99 99 99

93 USA 97 97 97

94 Uganda 48 62 35

95 Ukraine 97 100 100

96 Uruguay 96 97 96

97 Uzbekistan 97 100 100

98 Venezuela 88 90 87

99 Vietnam 88 93 83

100 Zambia 73 81 65
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Answers
TOPIC 14 Statistics in the media
Exercise 14.2 Populations and samples
1. a.  When was it first put into the machine? How old was the battery before being purchased? How frequently has the computer 

been used on battery?

b. Can’t always see if a residence has a dog; a census is very time-consuming; perhaps could approach council for dog registrations.

c. This number is never constant with ongoing purchases, and continuously replenishing stock.

d. Would have to sample in this case as a census would involve opening every packet.

2. These answers will vary with the samples chosen.

3. a.  Census. The airline must have a record of every passenger on every flight.

b. Survey. It would be impossible to interview everyone.

c. Survey. A census would involve opening every bottle.

d. Census. The instructor must have an accurate record of each learner driver’s progress.

4. a. Survey b. Survey c. Census d. Survey

5. a. About 25

b. Drawing numbers from a hat, using a calculator, …..

6. a.  The council is probably hoping it is a census, but it will probably be a survey because not all those over 10 will respond.

b. Residents may not all have internet access. Only those who are highly motivated are likely to respond.

7. The sample could have been biased. The questionnaire may have been unclear.

8. Sample size, randomness of sample

9. Answers will vary. Check with your teacher.

10. Populations growing very rapidly, large number of expatriate workers in China have a different background and forms need to 
be modified for them, people from Hong Kong working on mainland China, large migrant population in New Delhi, often 
migrants don’t have residency permits (so the truth of their answers is questionable), many people live in inaccessible areas, 
some families in China have more than 1 child and do not disclose this.

11. There is quite a variation in the frequency of particular numbers drawn. For example, the number 45 has not been drawn for 
31 weeks, while most have been drawn within the last 10 weeks. In the long term, one should find the frequency of drawing 
each number is roughly the same. It may take a long time for this to happen, as only 8 numbers are drawn each week.

12. a. Mean = 32.03; median = 29.5

b.  

c. Mean = 31.83

d. 

Age

C
um

ul
at

iv
e 

fr
eq

ue
nc

y 30
25
20
15
10
5

0 10 20 30 40 50 60 70

e. Median = 30

f. Estimates from parts c and e were fairly accurate.

g. Yes, they were fairly close to the mean and median of the raw data.

Class interval Frequency

0–9  2

10–19  7

20–29  6

30–39  6

40–49  3

50–59  3

60–69  3

Total 30
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13. Year 8: mean = 26.83,  median = 27,  range = 39, IQR = 19 Year 10: mean = 40.7,  median = 39.5, range = 46,  IQR = 20
The typing speed of Year 10 students is about 13 to 14 wpm faster than that of Year 8 students. The spread of data in Year 8 is 
slightly less than the spread in Year 10.

Exercise 14.3 Primary and secondary data
1. These are simply examples of simulations which could be conducted.

a. Coin could be flipped (Heads represents ‘True’, while Tails represents ‘False’)

b. Coin could be flipped (Heads represents ‘red’, while Tails represents ‘black’)

c. Spinner with 4 equal sectors (each sector representing a different toy)

d. Roll a die (each face represents a particular person)

e. Spinner with 3 equal sectors (each one representing a particular meal)

f. Spinner with 5 equal sectors (each one representing a particular destination)

g. Spinner with 5 sectors, one which will have an angle size of 120°, while the other 4 each have an angle size of 60° (each 
one representing a particular fast food)

2. Answers will vary, however some possible suggestions include:

Which students have internet access at home?

Do the students need access at night?

What hours would be suitable?

How many would make use of this facility?

3. Answers will vary. Check with your teacher.

4. Answers will vary, however some possible suggestions include:

a. Census, survey, questionnaire, interview, observation, experiment, on-line response, …

b.  i. Measurement ii. Observation

iii. Newspaper recordings iv. Survey

  5–7 Student’s own response

8. The claim is false. It is not a logical deduction.

9. Student’s own response

10. Student’s own response

11. Sealy Posturepremier 40% off (
1000
2499

× 100),

Sealy Posturepedic 41% off (
1600
3899

× 100),

Sleepmaker Casablanca 40% off (
800
1999

× 100),

Sleepmaker Umbria 42% off (
1800
4299

× 100).

There is at least 40% off these beds.

12. a. 7750 seconds

b.  i.  Under 20 − (20–24): 1000 seconds difference

ii. Under 20 − (25–29): 500 seconds difference

iii. (20–24) − (25–29): 500 seconds

c. Median time for 20–24 year olds same as for 25–29 year olds, which was about 250 seconds greater than the under 20s. 
The 20–24 year olds had and the under 20s both had a range of 2500 seconds, which was slightly higher than the range for 
the older group.

13. They are all made in Australia and have comparable fat and saturated fat contents. The Byron Bay Chilli corn chips have a 
much lower salt content than the other three varieties. The verdict comments require a mention.

14. Hane and Roarne had a higher median and a lower spread, so they appear to have performed better.

Challenge 14.1
1250 trout

Exercise 14.4 Evaluating inquiry methods and statistical reports
1. a. Primary. There is probably no secondary data available.

b, c Answers will vary. Check with your teacher.
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2. Company profits

Mean salaries

3. a.  Mean = $21 5000,  median = $170 000, mode = $150 000. The median best represents these land prices. The mean is 
inflated by one large score, and the mode is the lowest price.

b. Range = $500 000,  interquartile range = $30 000. The interquartile range is the better measure of spread.

c. 

150 000 300 000 450 000
Price

600 000

This dot plot shows how 9 of the scores are grouped close together, while the score of $650 000 is an outlier.

d. The agent is quoting the modal price, which is the lowest price. This is not a true reflection of the average price of these 
blocks of land.

4. a.  False. Mean = 1.82 m, lower quartile = 1.765 m, median = 1.83 m

b. True. This is the definition of interquartile range.

c. Players with heights 1.83 m,  1.83 m,  1.88 m,  1.88 m,  1.88 m

5. a. 7.1 b. 7 c. 7

d. The mode has the most meaning as this size sells the most.

6. Check with your teacher. Answers depend on groupings used.

7. Player B appears to be the better player if the mean result is used. However, Player A is the more consistent player.

8. a.  The statement is true, but misleading as most of the employees earn $18 000.

b. The median and modal salary is $18 000 and only 15 out of 80 (less than 20%) earn more than the mean.

9. Points which could be mentioned include:

• 10.1% is only just ‘double digit’ growth.

• 2006–08 showed mid to low 20% growth. Growth has been declining since 2008.

• The share price has rebounded, but not to its previous high.

• The share price scale is not consistent. Most increments are 30c, except for $27.70 to $28.10 (40c increment). Note also the figure 
of 20.80 — probably a typo instead of 26.80.

10. Shorten the y-axis and expand the x-axis.

90 c

US c

80 c

Time

0 13 July 13 September

Aussie dollar

1. mean = 40.7,  median = 39.5,
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11. a. Key: 3 | 85 = 385 hours

Brand B Stem Brand A

3 85 90

4 25 26

60 55 00 5 70

30 6 40 45

70 42 35 20 7 30 35

60 20 8 60

Brand A: mean = 570.6, median = 605

Brand B: mean = 689.2, median = 727.5

b. Brand A had the shortest mean lifetime.

c. Brand B had the longest mean lifetime.

d. Brand B

12. Left bar chart suggests prices have tripled in one year due to fact vertical axis does not start at zero. Bar chart on right is truly 
indicative of situation.

13. a and b Percentages do not add to 100%.

c  Such representation allows multiple choices to have closer percentages than really exist.

Exercise 14.5 Statistical investigations
The questions in this exercise relate to student investigations, so there will be a variety of answers.
2. There have been 27 prime ministers of Australia since 1901 until this day.

There have been 42 elections.

10 prime ministers have been defeated at a general election.

There have been 21 changes of prime minister without an election.

   3–7 Discuss with your teacher.
8. a.  Sample would be biased since respondents would all be from the same area, same age group and not representative of the 

total population.

b. Sample would be biased since it is from only one city, so for example the respondents might not be representative of 
different socio-economic groups and ethnic backgrounds. The survey should include people from the country as well as the 
city.

9. Student’s plan for an investigation — check with teacher.

10. Answers will vary but might include:

a. All households in the area serviced by the hospital

b. Contacts obtained from the local electoral rolls

c. Bias could be introduced in the wording of the questions, only people who feel passionately about the issue might respond.

Challenge 14.2
2, 4, 10, 10, 14; 6 solutions

14.6 Review
1. a. You would need to open every can to determine this.

b. Fish are continuously dying, being born, being caught.

c. Approaching work places and public transport offices

2. a. 50.5 b. Answers will vary. c. Answers will vary. d. Answers will vary.

3. a. Survey b. Census c. Survey

4. Use a spinner of 3 equal sectors, each sector having an angle size of 120° and representing a particular colour. Twirl the 
spinner until a green-green combination has been obtained. This is defined as one experiment. Count the number of trials 
required for this experiment. Repeat this procedure a number of times and determine an average.

5. D

6. a. Check with your teacher.

b. This graph should look relatively flat, with little decline in the Years 11 and 12 region.

c. This graph should show a sharp decline in the Years 11 and 12 region.
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7. a. Boys: median = 26; girls: median = 23.5

b. Boys: range = 32; girls: range = 53

c. Both sets have similar medians, but the girls have a greater range of absenteeism than the boys.

8. a. The sample is an appropriate size as √900 = 30.

b. Key: 16 | 1 = 1.61

Leaf Boys Stem Leaf Girls

9 9 7 15 1 2 5 6 7 8 8

9 8 6 6 5 5 4 0 16 4 4 6 7 8 9 9

4 4 2 1 17 0

c. The boys are generally taller than the girls, with the mean of the boys being 1.66 m and that of the girls being 1.62 m. The 
five-number summaries are:

Boys: 1.57 m, 1.60 m, 1.66 m, 1.71 m, 1.74 m

Girls: 1.51 m, 1.56 m, 1.64 m, 1.68 m, 1.70 m

9. a. Ford: median = 15; Holden: median = 16

b. Ford: range = 26; Holden: range = 32

c. Ford: IQR = 14; Holden: IQR = 13.5

d. 

50 10152025303540
Number of vehicles sold

Holden

Ford

10. a. Brisbane Lions

b. Brisbane Lions: range = 65;

Sydney Swans: range = 55

c. Brisbane Lions: IQR = 40;

Sydney Swans: IQR = 35

11. a. 

1.5 1.6 1.7 1.8 1.91.4
Height (m)

Boys

Girls

b. Boys: median = 1.62 m; girls: median = 1.62 m

c. Boys: range = 0.36 m; girls: range = 0.23 m

d. Boys: IQR = 0.14 m; girls: IQR = 0.11 m

e. Although the boys and girls have the same median height, the spread of heights is greater among boys as shown by the 
greater range and interquartile range.

12. a. Summer: range = 23; winter: range = 31

b. Summer: IQR = 13; winter: IQR = 12

c. There are generally more cold drinks sold in summer as shown by the higher median. The spread of data is similar as 
shown by the IQR although the range in winter is greater.

13. A

14. a. 

0 10 20 30 40 50
Age

Males
Females

60 70 80 x

b. 

c. There is one outlier — a male aged 78.

d. Typically males seem to enter hospital for the first time at a younger age than females.

Males Females

Mean 28.2 31.1

Range 70 57

IQR 18 22
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15. a. i. 35 s ii. 29.5 s iii. 33.05 s iv. 60 s v. 21 s vi. 39 s vii. 18 s

b. 

15 20 25 30 35 40

21 29.5 39

45 50 55 60 65 70 75
t

c.  i. 25% ii. 50% iii. 75%

d. Categorical e. 35% f. Pictogram, pie chart or bar chart

16. a. Class A: Q1 – 21.5, Median – 30, Q3 – 38, IQR – 16.5

  Class B: Q1 – 14.5, Median – 33, Q3 – 47, IQR – 32.5

Based on the comparison between Class A’s IQR (16.5) and Class B’s IQR (32.5), Ms Vinculum was correct in her 
statement.

b. No, Class B has a higher median and upper quartile score than Class A, while Class A has a higher lower quartile. You 
can’t confidently say that either class did better in the test than the other.

17. a. 82.73 km/h

b. 30 cars

c. i. $2 607 272.73 ii. About 545

Investigation — Rich task
1. Data for the whole population

Min   24

Q1   61.75

Median   87

Q3   98

Max  100

2. Mean = 77.85; standard deviation = 23

3–10. Answers will vary.

ProjectsPLUS ICT Activity: Climate change
SEARCHLIGHT ID: pro-0100

Scenario
Climate change is upon us and has become one 
of the great challenges facing humanity. Our fos-
sil fuel–driven economies are producing large 
volumes of greenhouse gases (water vapour, car-
bon dioxide, methane and ozone) that are warm-
ing the planet. As our planet heats up, the ice 
sheets at the poles slowly melt, causing sea lev-
els to rise. Islands in the Pacific Ocean are 
already being overcome by water, leading the 
inhabitants of islands, such as Tuvalu Island in 
the Pacific Ocean, to announce that they are 
abandoning their homeland due to rising sea lev-
els. In Sydney, many well known suburbs could 
be threatened by rising sea levels in the future, including Caringbah, Kurnell, Cromer, Manly Vale, Newcastle, 
the central coast, Homebush Bay, Newington Silverwater, Arncliffe, Marrickville and Sydney Airport. Climate 
change could cause the extinction of many species as ecosystems are damaged by rising temperatures.

200 40 60 80 100

UNCORRECTED P
AGE P

ROOFS



640 Jacaranda Maths Quest 10 + 10A Victorian Curriculum

c14StatisticsInTheMedia_answers.indd Page 640 20/06/17  10:27 AM

In order to address these apocalyptic issues, we need to understand the role of human activity in climate 
change. It will be your job to investigate and understand the relationships that underpin global warming. You 
can then make recommendations to our political leaders and take action yourself to help save our planet.

Task
You will need to analyse real data sets to 
develop a mathematical understanding of 
climate change issues. The analysis will 
involve the use of scatterplots, box-and-
whisker plots and five number summaries. 
Scatterplots will be used to investigate and 
comment on relationships between two cli-
mate change variables. Data sets will be 
compared using box-and-whisker plots, dot 
plots and histograms. Environmental data 
will be graphed, such that the independent 
variable is time. At the end of your project, 
your improved mathematical understanding 
of climate change will allow you to make 
key recommendations on how we can meet 
the environmental challenges of the future.

Process
You will use Microsoft Excel, Google Fusion Tables and Google Public Data Explorer to investigate 
global environmental data.

 • You must have a gmail account and internet access to use the Google data tools.
 • You will need Microsoft Excel and GeoGebra installed on your computer. Go to projectsPLUS on 

your eBook, set up a group and then open the Media Centre to locate everything you need.
 • Open the Word documents titled Lesson 1, Lesson 2 etc. Follow the instructions in each document to 

complete your project.
 • At various stages of your project, you will need to access data sets in Microsoft Excel files

SUGGESTED SOFTWARE
• Microsoft Excel
• GeoGebra
• Internet connection
• Internet browser with Adobe Flash player installed.
• Use the World Bank weblink in your Resources section to locate banks of data in Excel form.
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