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TOPIC 6
Statistics in  
the media [Stages 5.1, 5.2 and 5.3]

6.1 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.

6.1.1 Why learn this? 
Statistics, when used properly, can be an invaluable 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 advertisement, 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.

DISCUSSION
Do you think the current standards on advertising are too strict or too lenient? How important is it that 
 consumers be given factual information?

LEARNING SEQUENCE
6.1 Overview
6.2 [Stage 5.1] How is data collected?
6.3 [Stages 5.1 and 5.2] Evaluating statistical reports
6.4 [Stages 5.2 and 5.3] Statistical investigations
6.5 [Stages 5.2 and 5.3] Estimating population means and medians
6.6 Review

LEARNING OUTCOMES
A student:

• uses appropriate terminology, diagrams and symbols in mathematical contexts MA5.1–1WM
• selects and uses appropriate strategies to solve problems MA5.1–2WM
• provides reasoning to support conclusions that are appropriate to the context MA5.1–3WM
• evaluates statistical claims made in the media MA5.1–12SP
• selects appropriate notations and conventions to communicate mathematical ideas and solutions MA5.2–1WM
• constructs arguments to prove and justify results MA5.2–3WM
• evaluates sources of data MA5.2-15SP
• uses and interprets formal definitions and generalisations when explaining solutions and/or conjectures MA5.3–1WM
• generalises mathematical ideas and techniques to analyse and solve problems efficiently MA5.3–2WM
• explores how data is used to inform decision-making processes MA5.3–19SP
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eLesson: The story of mathematics: Behind the advertising (eles-1854)

 RESOURCES — ONLINE ONLY

CONTENT DESCRIPTIONS
Students:
Evaluate statistical reports in the media and other places by linking claims to displays, statistics and 
 representative data (ACMSP253)
Investigate reports of surveys in digital media and elsewhere for information on how data was obtained to 
estimate population means and medians (ACMSP227)
Source: NSW Syllabus for the Australian Curriculum

Note: Your teacher may now set you a pre-test to determine how familiar you are with the content in 
this topic.

6.2 How is data collected? [Stage 5.1]

6.2.1 Primary data
 • Primary data collection involves collecting data from the source.
 • This means that the person who collects the data has 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, digital footprint, 

measurement, survey, experiment or simulation.

Observation
 • Observation involves recording the behavioural patterns of 

 people, objects and events in a systematic manner.
 • Data can be collected by disguised observation (respondents are 

unaware they are being observed) or undisguised observation 
(the respondent is aware). The existence of video surveillance 
cameras, for example, can mean that people know that their 
movements are being recorded, but they are not always aware of 
where the recording takes place.

 • Observations can be in a natural environment (for example, 
small children may be observed at play to assist in understand-
ing  their  cognitive development) or a contrived environment 
(a food-tasting session for a food company).

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

Digital footprint
 • Vast amounts of data are collected through our digital footprints. Search engines, emails, social media 

websites, online shopping websites, apps on our smart phones and loyalty cards are just examples of a 
whole range of means by which data collection agencies are able to learn about individuals. Each click 
on a keyboard or tap on a tablet adds to the trillions of pieces of data that are being generated around 
the world every second, all of which can potentially be mined and analysed.
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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.

Survey
 • 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, for example face to face or by telephone. Advantages of this method 

are that you are able to gauge the reactions of those you are interviewing, and you can 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

Experiment
 • Generally, when an experiment is conducted, the data 

 collected are quantitative.
 • Particular care should be taken to ensure that the  experiment 

is  conducted in a manner that would produce similar results 
if repeated.

 • Care must be taken with the recording of results.
 • The results must be in a form that can readily be analysed.
 • All results need to be recorded, including the weird or 

unexpected outcomes.

DISCUSSION
After reflecting on your internet use both for study and leisure, list some of the information about you that is now 
available online. Give careful consideration to information that may have been the result of your online presence 
but not your intention.
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Simulation
 • Experiments such as rolling a die, tossing a coin or drawing a card from a 

deck may be conducted to model real-life situations.
 • Simulations occur in areas such as business, engineering, medical and sci-

entific research.
 • They are often used to imitate real-life situations that are dangerous, imprac-

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

 collected.

WORKED EXAMPLE 1

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 
 represents 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.

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.

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

WORKED EXAMPLE 2

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.
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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.

DISCUSSION
What are the advantages and disadvantages of the different methods of collecting data?

6.2.2 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.

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.
 • An online 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 
 disadvantages.

The advantages of an online questionnaire include:
 • There is a permanent record.
 • It is not time-consuming to distribute or collect and 

 collate.
 • Students can complete it at their leisure.

Disadvantages include:
 • Students may not complete it.
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 • The data can be qualitative or quantitative.
 • 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 3

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 Bigbite’s claim is true.
It must be rem||embered that the addition of cheese 
and sauce to these rollaways would increase their fat 
content. Also, if the rollaway 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.

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.

UNCORRECTED P
AGE P

ROOFS



218 Maths Quest 10 Stage 5 NSW Australian curriculum

c06StatisticsInTheMedia.indd Page 218 07/07/17  10:08 AM

Exercise 6.2 How is data collected?

Individual pathways

 U PRACTISE
Questions:
1–8, 11, 14

 U CONSOLIDATE
Questions:
1–9, 11, 14

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

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

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

Understanding and fluency
1.  WE1  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. Choosing one person out of a group of six 

people as the leader.
e. A choice of three main meals on a restau-

rant’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.  WE2  You have been asked to obtain primary data from students at your school to determine the extent 
of internet access students have at home. The data collected are to provide support for opening the 
computer room for student use at night.

d What are some interesting 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?

Interactivity: Simulation (int-6184)

 RESOURCES — ONLINE ONLY
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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.  WE3  This label shows the nutrition information of Brand X rolled oats.

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 methods 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
v. 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.

Nutrition information

Servings per package: 25 Serving size 30 g

Per serving 30 g %Dl* per serving Per 100 g
Energy 486 kJ 6% 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 fibre 3.1 g 10% 10.4 g
Sodium 0.7 mg 0.1% 2 mg

* % DI = Percentage daily intake
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Nutrition information

Servings per package: 30

Serving size: 30 g

Avg. quantity per 
serving 30 g

Avg. quantity  
per 100 g

Energy 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

Ingredients

Oats (100%)

Attention

THIS PRODUCT CONTAINS GLUTEN.

Storage

Store in a cool, dry place.

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

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.

Communicating, reasoning and problem solving
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 
 statement is true, supporting your comments with sound mathematical reasoning.

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!!
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12. The following boxplots display the data for three different age groups in a triathlon for under thirties.

7000

25–29

20–24

Under 20

8000 10 0009000
Time in seconds

A
ge

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?
13. This comparison of the contents of canned soups appeared in a newspaper.

Source: http://news.com.au/lifestyle/health/diet/thebest-supermarket-soups-for-winter/news-story, 6 June 2016.

COMPARISON OF CONTENTS: CANNED SOUPS

Rosella Classic Australian Chicken and Vegetables
Water, Vegetables (35%), Chicken Breast (4%), Thickener, Onion, Chicken Flavour, Salt, Yeast, Milk Powder, 
Mineral Salt, Pepper, Basil, Colour

The breakdown: 107 calories; 5.8 gm protein; 19 gm carbs; 3.0 gm sugars; 750 mg sodium.

Heinz Chunky Beef
Vegetables (43%), Marinated Beef (15%), Potato Starch, Maize Thickener, Hydrolysed Vegetable Protein, 
Yeast Extracts, Soy Sauce Extract, Natural Flavours, Salt, Natural Colour, Spice, Herb.

The breakdown: 144 calories; 11.1 gm protein; 15.6 gm carbs; 3.7 gm sugars; 860 mg sodium.

Campbell’s Roast Chicken & Winter Vegetable
Vegetables (54%), Chicken Stock, Chicken (4%), Potato Starch, Cream, Modified Tapioca Starch, Salt, 
Sugar, Vegetable Protein Extract, Garlic, Flavours, Yeast Extract, Flavour Enhancer, Mineral Salts, 
Soy  Protein, Maltodextrin

The breakdown: 134 calories; 5.1 gm protein; 19.2 gm carbs; 4.7 gm sugars; 602 mg sodium.

Campbell’s Country Ladle Butternut Pumpkin
Pumpkin (54%), Vegetable Stock, Potato, Modified Tapioca Starch, Cream, Salt, Sugar, Butter, Flavours, 
Vegetable Protein Extract, Spices, Yeast Extract

The breakdown: 99 calories; 3.3 gm protein; 13.0 gm carbs; 8.2 gm sugars; 673 mg sodium.

Campbell’s Café Chicken Mushroom
Chicken Stock, Wholegrain Brown Rice, Great Northern Beans, Wild Rice (4%), Mushrooms (4%), Chicken 
(3.5%), Thickeners, Vegetable Oil, Salt, Sugar, Cream, Vegetable Protein Extract, Flavours, Soy Protein, 
Milk Solids, Garlic, Herbs, Thyme, Flavour Enhancers, Mineral Salts, Yeast Extract, Food Colour

The breakdown: 134 calories; 7.0 gm protein; 16.8 gm carbs; 2.0 gm sugars; 675 mg sodium.
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6.3 Evaluating statistical reports [Stage 5.2]

6.3.1 Data collection methods
 • Statistical investigations involve collecting data, recording the data, analysing the data and reporting 

the results.
 • Collection methods involve gathering primary data, or using secondary data from stored records.
 • Primary data can be collected by observation, digital footprint, measurement, survey, experiment or 

simulation as discussed above.
 • Secondary data can be collected electronically.
 • It is important to be able to justify the particular method chosen for each of these processes.
 • Sometimes alternative methods are just as appropriate.

WORKED EXAMPLE 4

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 library use, secondary data is not 
an option.

b The data can be collected 
via a questionnaire

b A questionnaire could be designed online and sent out to all 
students.
This would be a way of collecting data that could be easily 
collated.
The difficulty would be how to ensure enough people responded.

Create a table summarizing the data provided.
a. Using your table, identify the variance in quantities of:

i. calories ii. protein iii. carbs iv. sugar v. sodium.
b. Which soup has the highest levels of calories, protein and sodium?
c. What can be noted about Campbell’s Country Ladle Butternut Pumpkin soup?

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.
15. When using secondary data from other countries, what different unit classifications could 

you  encounter?
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c The data could be collected 
in person by  standing at the 
school gate on a 
 designated day.

c Observation could be used to personally interview students as 
they left the school. This would take more time, and could not 
ensure all students were included.

6.3.2 Analysing the data
 • Once the data have been collected and collated, a decision must be made with regard to the best 

 methods for analysing the data. Possible methods include:
 – 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, such as line graphs, bar graphs, histograms, stem plots and 

box plots. 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.

WORKED EXAMPLE 5

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.

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.
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WORKED EXAMPLE 6

This report shows the annual change in median house prices from 2014 to 2015 in 15 Sydney 
suburbs that reached a Million dollar median price in 2015.
a Draw a bar graph which would give the impression that the percentage annual change was 

much the same throughout the suburbs.
b Construct a bar graph to give the impression that the percentage annual change in Carss 

Park was far greater than that in the other suburbs.

Suburb Median Price (2015) Median Price (2014)
Change in Median 
Price (12 months)

Alexandria $1 212 500 $950 000 27.6%

Botany $1 082 500 $892 500 21.3%

Bringelly $1 030 000 $950 000 8.4%

Brookvale $1 034 000 $875 000 18.2%

Carss Park $1 380 500 $987 500 39.8%

Castle Hill $1 129 000 $925 000 22.1%

Darlington $1 020 000 $937 500 8.8%

Frenchs Forest $1 127 500 $945 000 19.3%

Glenhaven $1 215 000 $967 500 25.6%

North Epping $1 180 000 $948 505 24.4%

Oatlands $1 120 500 $975 000 14.9%

Pennant Hills $1 020 000 $904 000 12.8%

Redfern $1 077 500 $940 000 14.6%

Strathfield South $1 018 000 $995 000 2.3%

West Ryde $1 198 000 $950 000 26.1%

Source: News.com.au

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.

b
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WORKED EXAMPLE 7

Consider the data displayed in the table of Worked example 6. Use the data collected for the 
median house prices in 2015.
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 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 that have been 
collected by someone else.

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

b The median is the middle 
price, the mean is the 
 average price, and the 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.

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 (e.g. $1 380  500) and low 
values (e.g. $1  018  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 suburbs listed. 
The median value is $1  120  500.
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WORKED EXAMPLE 8

The Australian women’s national basketball team, the Opals, has 12 team members. These are 
the heights (in metres) of those team members:

1.85,  1.72,  1.78,  1.93,  1.65,  1.96,  1.85,  1.73,  1.85,  1.88,  2.03,  1.94
Source: http://www.basketball.net.au/ba_player_team/opals/

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 Given that 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 =  
Σx
n

 =  
22.17

12
 =  1.85 m

2 Order the heights to deter-
mine the median.

The heights of the players, in order, are:
1.65,  1.72,  1.73,  1.78,  1.85,  1.85,  1.88,  1.93,  1.94,  1.96,  2.03
There are 12 scores, so the median is the average of the 6th and 
7th scores.

Median = 1.85 + 1.85
2

= 1.85 m

3 Comment on the statement. Both the mean and the median are 1.85 m. This means that the 
statement is not true.

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

d The five-number summary values are:
Lowest score =  $1 018 000
Lowest quartile =  $1 030 000
Median =  $1 120 500
Upper quartile =  $1 198 000
Highest score =  $1 380 500
Range =  $1 380 500 −  $1 018 000

 $362 500
Interquartile range =  $1 198 000 −  $1 030 000

 $168 000
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 because it shows the spread of the prices, as well 
as how they are grouped around the median price.

$1 000 000

$1 030 000 $1 120 500 $1 198 000

$1 100 000 $1 200 000 $1 300 000 $1 400 000

15 million-dollar suburbs in Sydney in 2015
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Statistical reports
 • Reported data must not be simply taken at face value. All reports should be examined with a critical eye.

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

b Range =  2.03 − 1.65 = 0.38 m
The lower quartile is the average of 3rd and 4th scores.

Lower quartile = 1.73 + 1.78
2

= 1.755 m

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

Upper quartile = 1.93 + 1.94
2

= 1.935 m

Interquartile range = 1.935 − 1.755 = 0.18 m

2 Compare the two values. Range = 0.38 m
Interquartile range = 0.18 m

Range
Interquartile range

= 0.38
0.18

 =  2.1

3 Comment on the statement. Range =  2.11 ×  interquartile range
This is only 2.11 times, so the statement is not 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 1.85 m. If a player shorter and 
one taller are chosen, both the same measurement from 1.85 m, 
this would make the mean, median and mode all the same.

Choose players with heights:
1.78,  1.85,  1.85,  1.85,  1.93

   Mean = 9.26
5

= 1.852 m

Median = 3rd score = 1.85 m
   Mode = most frequent score = 1.85 m

If alternatively the players with heights as follow are chosen:
1.73,  1.85,  1.85,  1.85,  1.96

   Mean =  

9.24
5

=  1.848 m

Median =  3rd score =  1.85 m
   Mode =  most frequent score =  1.85 m

2 Comment on the statement. In both cases, if the players with heights as listed are chosen 
and if the mean values are rounded to 2 decimal places, then 
we will have mean, median and modal heights of 1.85 m.
It is true that a team of 5 such players can be chosen.

WORKED EXAMPLE 9

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.
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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.

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

79% have never regretted having children David Briggs
Galaxy principal

67%
are worried about their children being 
exposed to drugs

57% would like more intimacy with their partner

Source: The Sunday Mail, 5 Sept. 2010, pp. 14–15.
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THINK WRITE

a How is the sample chosen? Is it truly 
representative of the population 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 indication 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 10

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

Sydney Metro surveys likened to ‘push polling’

Sydney Metro is being accused of ‘push polling’ the public over the Sydenham to  Bankstown 
section of the $20 billion rail line in telephone surveys critics say omit crucial information 
about the impact of the project.

Two companies, The Knowledge Warehouse and Newgate Research, have been  conducting 
the surveys to test public attitudes towards the metro, which will replace the Bankstown heavy 
rail line.

Sydney Metro to deliver new stations
New rail stations will be built at Crows Nest, Victoria Cross, Central, Waterloo, Martin Place, 
Pitt St and Barangaroo under the Sydney Metro rail project.

The surveys cost $1 22 500 and involved more than 2800 people who live along the 
66  kilometre Sydney Metro route from Rouse Hill in Sydney’s northwest, through the city to 
 Bankstown.

After establishing a respondent’s attitude, the surveys present a series of statements about the 
benefits of the Sydney Metro.
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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?

THINK WRITE

a Look at sample size and selection 
of sample.

a The report claims that the sample size was more than 
2800 and was selected from people who live along the  
66-kilometre Sydney Metro route, from Rouse Hill, in 
Sydney’s northwest, through the city to Bankstown.
Two points to keep in mind are whether this sample is 
truly representative of the population consisting of all 
people who use the train service, not just those who live 
along the route, and how many of those sampled gave 
recordable and worthwhile responses. We have no way 
of knowing.

They include that Sydney Metro ‘will help increase rail capacity across Sydney,  allowing the 
number of trains entering the CBD to go from 120 an hour to 200 during peak times’ and 
highlight 24 hour security at stations and extra car parking in the north-west.

The survey notes that during construction of the city to Bankstown section ‘stations between 
Sydenham and Bankstown will be closed so the line can be converted to Sydney Metro – 
 alternative transport arrangements will be in place during this time’.

However, a community group opposing the Sydenham to Bankstown section argues it fails to 
mention many negative aspects of the project.

They include a reduction in the number of seats on each train from 896 to 378, the loss of 
direct access to St Peters, Erskineville, Town Hall, Circular Quay and other city circle stations 
and demolition of houses.

‘The state government appear to be push-polling the community through this questionnaire, 
presenting many statements that are at best half-truths,’ said Peter Olive, spokesman for the 
Sydenham to Bankstown Corridor Alliance.

‘Shutting down the existing train service between Sydenham and Bankstown and replacing it 
with another train service, in the same corridor, is a waste of taxpayers’ money and just plain 
stupid. The state government’s questionnaire is trying to put spin on this dodgy plan.’

‘For commuters between Sydenham and Bankstown the metro will mean fewer seats, loss of 
access to City Circle Stations, major disruption during construction and the loss of the existing 
quality service.’

A spokesman for Sydney Metro said community feedback ‘is crucial to getting this once-in-
a-century project right and shaping it for the future’.

‘This questionnaire used industry-standard methods and guidelines to ensure the views of the 
community were accurately captured to allow planners and designers to take on board the 
community’s feedback,’ he said.

‘The questionnaire specifically addressed people’s concerns including inconvenience caused 
by construction, quality of public transport, changes to suburbs and the upgrade of two existing 
railway lines to metro standards.’
Source: The Sydney Morning Herald, 6 February 2017.
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  b     What are the results of the survey?  b    The stated purpose of the surveys was to test public 
attitudes towards the metro, which will replace the Banks-
town heavy rail line, but it would appear that the writer of 
the article focused on the report’s statements about the 
benefi ts of the project. From this article, we cannot tell 
what the actual results of the survey were. We can only 
read that ‘After establishing a respondent’s attitude, the 
surveys present a series of statements about the benefi ts of 
the Sydney Metro.’  

  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. The article focuses on  statements made by the 
spokesman for the  Sydenham and Bankstown Corridor 
Alliance, who alleges that ‘The state government appear 
to be push-polling the community through this question-
naire, presenting many statements that are at best half-
truths.’ The article details a number of negative aspects of 
the project that the spokesman says are not mentioned in 
the report.  

  d     From reading the article, what do 
you understand by the term ‘push 
polling’?  

d    In broad terms, one meaning could be that the companies 
have used the poll to achieve a pre- determined outcome 
that will focus on only the positives of the project.  

 DISCU S SION 
 There is much discussion in the media about ‘Fake news’. How do we 
 determine what is ‘fake news’ and what is ‘authentic news’? 

  Interactivity:  Compare statistical reports (int-2790) 

  RESOURCES — ONLINE ONLY 

            Exercise 6.3 Evaluating statistical reports  

    Individual pathways   

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

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

 U     MASTER  
  Questions: 
 1–13  

U U U  Individual pathway interactivity: int-4631   ONLINE ONLY
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To answer questions online and to receive immediate feedback and fully worked solutions for every 
question, go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Understanding and fluency
1.  WE4, 5  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.  WE6  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

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

3.  WE7  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,  $1 90 000,  $1 75 000,   $1 50 000,  $6 50 000,  $1 50 000,  $1 65 000,  $180 000,  

$1 60 000,  $1 80 000

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, explaining 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.  WE8  Using the data for the heights of the Opal players in Worked example 8, 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?
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PROFIT SLIP
On 25 August 2009, Woolworths announced a plan to enter the Australian hardware sector via a joint venture 
with US-based hardware chain Lowe’s. The joint venture was to be called Masters Home Improvement. The 
Masters chain was operated by Woolworths between September 2011 and  December 2016.

On 18 January 2016, Woolworths announced that it was exiting the home improvement business. During 
2016, Woolworths incurred costs of $2988.2 million (after tax) relating to its decision to close the Masters chain.

The Woolworths share price at 2:23 pm on 28 April 2017 was $26.88.

Size Number sold

4 5

5 7

6 19

7 24

8 16

9 8

10 7

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

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 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.

7. A small manufacturing plant employs 80 workers. The table below shows the structure of the plant’s 
workforce.

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 statis-
tics to support your case.

8.  WE9, 10  The information in the graphs below has been taken from the Woolworth’s Group 2016 
Annual Report.
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The information provided above paints a picture that could indicate a direct relationship between the profit 
and share price of Woolworths and the operation of the Woolworths-run home improvement business, 
 Masters.

a. Comment on the above statement and detail any other information that is provided by the graphs.
b. Provide your thoughts as to why the Woolworths share price did not rise sharply after Masters was 

closed in December 2016.

Communicating, reasoning and problem solving
9. The following graph shows the fluctuation in the Australian dollar in terms of the US dollar during the 

period 1 March to 1 May 2016. The lower the Australian dollar, the more expensive it is for Australian 
companies to import goods from overseas, and the more they should be able to charge the Australian 
public for their goods.
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The board of Company XYZ wanted to raise the price of the goods they sold in line with their under-
standing of the change in exchange rates as shown in the graph. However, the manager of the com-
pany produced another graph to support his claim that, because there hadn’t been much change in the 
Australian dollar over that period, there shouldn’t be any change in the price he charged for his 
imported goods to the Australian public. Draw a graph that would support his claim. Explain how you 
were able to achieve this effect.
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10. 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?
11. 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.
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12. a. What is wrong with this pie graph?

Candidate A
70%

Candidate C
60%

2016 presidential run

Candidate B
63%

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.
13. What is the point of drawing a misleading graph in a report?
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6.4 Statistical investigations [Stages 5.2 and 5.3]

6.4.1 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 inves-

tigation 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

 • 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.

Which pizza on the market is the 
best value for money?
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Performing calculations
 • What calculations need to be performed?
 • Area and value for money are required in this case. How should these be calculated? Dividing price by 

area gives results in $/cm2, whereas dividing area by price gives results in cm2/$.

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?

6.4.2 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.

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 minister without an election.
The average length these prime ministers served in office is _________.
Undertake a statistical investigation to complete the details.

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.

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?
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Who’s got a woman problem now? It’s you, Malcolm

Peta Credlin

THE next time you see footage of the Prime Minister in parliament, take a closer look.
They won’t ever admit it but every face you see in the camera shot behind him is deliberately 

chosen, and they’ve spent hours doing it.
You might think it’s a reward to get one of these prized positions but in fact, it’s an indictment; 

you’re either so marginal that it’s odds on you will lose your seat at the next election, or you’re a 
woman, and they’re desperately trying to make their ranks look healthy when in fact the numbers are 
in dangerous decline.

With polls consistently backing in Labor, it’s well known that the Turnbull Government is in 
trouble.

Not only is it likely that the Coalition will suffer a generational wipe-out of female MPs at the next 
election but women voters are leaving the Coalition in droves.

For the man who likes to think he’s got the Midas touch when it comes to women, Malcolm 
Turnbull’s result in the Australian Electoral Study is the worst of any Liberal leader in 30 years.

According to the AES which analyses voter data via a significant survey taken immediately after 
each federal election, Turnbull’s 2016 result saw the lowest number of women vote Liberal-National 
since the survey started in 1987.

In fact, at 35 per cent, his result among women is the only time the Coalition has fallen below 
40 per cent over the same period with every other Liberal predecessor at least six percentage points 
above Turnbull’s result.

Throughout his time in office, John Howard collected between 55 – 48 per cent of the female vote 
and even his 1987 election loss, at 43 per cent, was eight points better than Turnbull’s ‘win’ last year.

What about Tony Abbott? In 2013, he secured 45 per cent of the female vote, up from 41 per cent 
in 2010 election survey. Indeed, this analysis busts the myth that between the two men, Abbott was 
the one with the ‘woman problem’ because the survey shows his result in 2013 bettered Turnbull’s by 
eight plus percentage points in every age bracket between 18 – 64 years.

Looking at these AES results, and the Coalition’s ranks, it’s clear the Turnbull Government has got 
a problem with women that it must urgently address.

At present, the Government has 76 members in the House of Representatives comprising 63 men, 
and only 13 women (see now why the seats behind the PM matter?).

If the polling trend continues, it’s likely it will head into opposition at the next election with the 
number of female lower house MPs in single digits.

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

6.4.3 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 the number of female MPs in the Turnbull Government. The author is Peta Credlin, a 
columnist for the Daily Telegraph.
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Source: The Daily Telegraph, http://www.dailytelegraph.com.au/rendezview/whos-got-a-woman-problem-now-its-you-malcolm/
news-story/0b9e11c1e8c5bdf3aac1abf842910862

 • Many articles such as the one above are written and published every day in newspapers, and websites. 
How could you find evidence of the truth of some of the statements in the article?

With more women in the population than men, more women coming through our schools and 
universities than ever before, this is an unacceptable reality for any political party claiming to 
 represent mainstream modern Australia.

The Coalition has a proud record of female achievement but it has fallen dismally behind when it 
comes to getting women into parliament.

While significant appointments might be worthy, they don’t seem to have impacted how women 
see the Coalition. Indeed, while the Coalition’s had its first female deputy leader for a decade now, 
things have actually gone backwards.

There’s been great work done by the Menzies Research Centre on the reasons why but those in 
charge of the party organisation have been slow to take them up.

I’m pleased that Abbott’s target of 50 per cent female representation by 2025 has been reaffirmed 
by Turnbull but as I bluntly told the former PM at the time, it means nothing unless there’s practical 
measures to make it happen, and plenty of transparency too.

I’m still not sure if the Coalition is serious when it comes to boosting the number of women in 
parliament. This week’s factional game to undermine and damage Kelly O’Dwyer when there was 
never a challenger is a case in point.

Maybe the fact that blokes might actually lose their own seats, and government, as female voters 
desert the Coalition will be enough to shock them into action?

Let’s hope so because this isn’t just crisis time for women in the Coalition, it’s a crisis for the 
Coalition itself.

Media report 2

How money changes your brain, behaviour and beliefs

I recently went to see Cyndi Lauper and Blondie play at the Bimbadgen Estate in the Hunter Valley.
It was a fabulous afternoon with great music and plenty of good wine shared with friends. But 

when Lauper sang Money Changes Everything from her 1983 album She’s So Unusual, I started 
thinking.

Is it true?
Certainly money – and an older target audience – is likely behind the fact that the expensive seated 

area was in front of the stage where the dance floor should be. That made me a little sad.
We often hear stories about families tearing themselves apart over an inheritance, or that stress over 

money problems is one of the highest causes of relationship breakdown.
But can having money change your core personality and values?
Cyndi Lauper sang Money Changes Everything. It turns out she was right.
Social psychologist Paul Piff gave an interesting TEDx Talk in 2013 about how wealth can change 

someone’s behaviour and beliefs about themselves.
He cited one study in the United States in which researchers brought rich and poor members of the 

community into the lab, and gave each of them the equivalent of $US10. The participants were told 
they could keep the $10 for themselves, or share a portion of it with an anonymous stranger.
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Individuals who made $US25,000 a year gave 44 per cent more of their money to the stranger than 
individuals making $US150,000 or more a year.

Another study in California suggested that drivers in cheap cars were more likely to stop for 
pedestrians than those in expensive cars.

But none of this is set in stone. It’s not that rich people are born with different attitudes, or that they 
are immutably set from their upbringing; the evidence suggests they’re reacting to their changed 
circumstances and can shift back again.

The most striking study was one at UC Berkeley where more than 100 strangers played rigged 
games of Monopoly. One player was given twice as much starting cash and, when they passed Go, 
they collected twice the salary. They also got to roll both dice instead of one, so they got to move 
around the board more quickly.

As the game went on, the rich players started to assert their dominance: moving their pieces more 
loudly, talking about how well they were going, being rude to the other player, and eating more of the 
pretzels provided for both players.

At the end the researchers asked the players to talk about their experiences during the game. The 
rich players – who’d been given a huge advantage by the flip of a coin – talked about the strategies 
they used to buy different properties and how they earned their success in the game.

I’ve written before about how people tend to undervalue the importance of luck in their own 
success.

The good news is that people with wealth can remain generous and grateful if they work at it.
In 2010, a series of studies out of UCSF found lower-class participants were better able to read the 

facial expressions of people in photos, and of strangers in mock interviews, to discern their emotions.
When upper-class participants were told to imagine themselves in the position of lower-class 

people, it boosted their ability to detect other people’s emotions.
This suggests that the effects of wealth on our behaviour are not hardwired, but we can boost our 

emotional intelligence through deliberate practice.
Piff talked about another study in his lab in which people watched a brief video, just 46 seconds 

long, about childhood poverty. After that the researchers looked at how willing people were to give up 
their time to a person in distress.

After watching the video, rich people became just as generous of their own time to help out a 
stranger as poor people. Again, this suggests that the differences between rich and poor people can be 
altered or influenced by small changes.

Unfortunately, while poor people may find it easier to understand how others are feeling, they may 
also find it harder to make good decisions if they’re stressed about money.

A 2013 study published in Science suggested that lack of money or time could have negative 
effects on the brain, possibly because poverty imposes a cognitive load that saps attention and reduces 
effort.

The researchers looked at shoppers in a New Jersey mall and farmers in Tamil Nadu, India. They 
found that considering a projected financial decision, such as how to pay for a car repair, affects 
people’s performance on unrelated spatial and reasoning tasks. Both lower-income and higher-income 
individuals did fine if the cost was low, but only lower-income people performed poorly if the repairs 
were expensive.

Similarly, the sugarcane farmers from Tamil Nadu performed these tasks better after harvest than 
before.

It’s unfashionable these days to talk about such things as ‘character’ and ‘virtue’, unless of course 
it’s framed as ‘self improvement’ or ‘self help’.
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Source: The Sydney Morning Herald, http://www.smh.com.au/money/planning/how-money-changes-your-brain-behaviour-and-
beliefs-20170428-gvv13t

 • Do you agree with the contents of the article above? How correct do you believe the author’s conclu-
sions are?

Media report 3

If you’re taking the advice in the Money section, hopefully you’re increasing your personal wealth 
as a result. There’s nothing wrong with that at all.

But if you don’t want money to warp your sense of self, I believe these studies are a good reminder 
to consciously cultivate empathy and respect for others. It turns out being a good person isn’t innate; 
it takes practice.

I’ve always disliked the attention-seeking nature of politicians and business leaders volunteering in 
soup kitchens or sleeping rough for the Vinnies CEO Sleepout, but maybe I should rethink my natural 
opposition.

We’d also do well to think about how this works on a societal level, as the trend to inequality 
accelerates.

If Australia is losing its egalitarian nature, is that why politics is becoming so polarised?

Get rich by focusing on process not outcome

Noel Whittaker

Every year has two days when we are reminded to reflect on what has passed, and what we can 
change in the future. They are January 1, the start of a new calendar year, and July 1, the start of a 
new financial year. Here we are, just two months from the end of the current financial year.

By now, January is probably a dim memory, and all those New Year’s resolutions you made to lose 
weight and get your finances in order may have gone with it. You’re probably berating yourself with 
statements like, ‘I’ve got no willpower’ or ‘this happens every year’.

Take heart — the sad truth is that the human body is not wired for long-term planning. Our 
 ancestors were hunters and gatherers who lived by the rule of fight or flight. Their dominant thoughts 
were purely about survival.

As a result, we instinctively prefer an action with a fast pay-off, over one with a long-term result. 
The scientific name for it is hyperbolic discounting – it causes people to make choices that can lead to 
short-term pleasure, but long-term disaster.

Credit card usage is an obvious example. Who cares about paying interest at 20 per cent on their 
credit card balance, living beyond their means, or getting into financial strife when they can simply 
swipe their credit card and get a retail fix on the spot?

Research from Johns Hopkins University reveals that only one in 10 coronary bypass patients make 
the necessary changes to their lifestyle to prevent further attacks. The remaining nine in 10 still opt 
for the short-term pleasures of unhealthy food and no exercise.

To make it more difficult, long-term progress by its nature is slow and erratic, and is often 
 discouraging. Imagine you got excited about investing $500 a month into a managed fund that 
matched the All Ordinaries Index. If the market had a great year and produced 12 per cent compound 
you would have $6341 at year’s end. The profit would be just $341. However, if the market had a bad 
year and went backwards by 5 per cent, your portfolio would be worth $5864. The difference is 
minimal.
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Source: The Sydney Morning Herald website.

 • The article above has a great deal of sound financial advice. Review the article and provide a summary 
of the main points made by the author.

This is the point where most people give up, and move onto something else with the lure of a quick 
high return. However, if you kept investing that $500 a month for 35 years, and the investment 
averaged 9 per cent a year, the portfolio would grow to $1.4 million.

It works the same when you are paying off a mortgage. If you owed $300,  000 on your home at 5.5 
per cent with monthly repayments of $1703, over the term of 30 years total interest payable would be 
$314,000.

Suppose you learned about the effect of compound interest and decided to slash your home loan to 
20 years by raising your payments to $2064 a month, which would save over $119,  000 in interest. 
It’s a most exciting prospect, but after five long years at the higher payments, you would still owe 
$253,000, and may well be starting to feel the result isn’t worth the effort. But hang in there for 
another 20 years and it would be paid off. In contrast, leaving the payments at $1703 you would still 
owe $157,000 in 20 years’ time.

This leads us to a fundamental success principle, which is applicable in every aspect of your 
life – focus on the process and not the outcome. Because success comes slowly, you will almost 
certainly get discouraged and probably give up if you keep thinking about the outcome. It’s like 
planting a seedling and then digging it up every year to see if it’s growing. The secret is to get excited 
about the process, in the knowledge that the right process, if followed through, will almost always 
lead to the outcome you are looking for.

ACTIVITY: FACEBOOK USAGE
Below are a few statistics on Facebook users. These figures are those 
reported in the Year 2017.

• There are more than 1.86 billion active users.
• In Europe over 307 million people are on Facebook
• More than 300 million photos are uploaded to the site each month.

Write a report summarising the usage of Facebook throughout the world.
How will you know that the statistics you are using are correct?

Exercise 6.4 Statistical investigations

Individual pathways 

 U PRACTISE
Questions:
1–7, 9

 U CONSOLIDATE
Questions:
1–9

 U MASTER
Questions:
1–10

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

To answer questions online and to receive immediate feedback and fully worked solutions for every 
question, go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.
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  Understanding and fl uency 
 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 fi ndings.    

2.       Undertake an investigation on the history of prime ministers in Aus-
tralia. Report your fi ndings. 

3.    Find evidence of the facts presented by Peta Credlin in her article 
entitled ‘Who’s got a woman problem now? It’s you, Malcolm’ (Media 
report   2  ). Provide your thoughts as to the accuracy of her claims. 

4.    In Media report   2  , the author states: ‘Cyndi Lauper sang Money 
Changes Everything. It turns out she was right. ‘Comment on this 
statement. 

5.    Comment on the items in the summary you prepared after reading the 
article ‘Get rich by focusing on process not outcome’ (Media report   3  ). 

6.    Search for a media article you would like to investigate. Provide a full report on your fi ndings. 

   Communicating, reasoning and problem solving 
7.     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? 

8.      There has been a rise in supermarket-owned brands in Australia. These are commonly available in 
supermarkets such as 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-owned 
brands is comparable with the equivalent market-leading brands, while the supermarket-owned brands 
are much cheaper. 

 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. 

9.    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? 

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

11.    List fi ve positive even integers that have a mean of   8   and a median of   10  . How many possible 
 solutions are there?                    
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6.5 Estimating population  
means and  medians [Stages 5.2 and 5.3]

6.5.1 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 11

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 problems 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.

6.5.2 Why the deviations are squared
 • 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.
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 • 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.

WORKED EXAMPLE 12

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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6.5.3 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 12 showed that different random samples can produce different results. For this 
reason, it is important to acknowledge that there could be some uncertainty when using sample results 
to make predictions about the population.

WORKED EXAMPLE 13

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 destruction 
(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.

Interactivity: Sample sizes (int-6183)

Digital doc: SkillSHEET: Determining suitability of questions for a survey (doc-5337)

Digital doc: SkillSHEET: Finding proportions (doc-5338)

Digital doc: SkillSHEET: Distinguishing between types of data (doc-5339)

Digital doc: SkillSHEET: Reading bar graphs (doc-5340)

Digital doc: SkillSHEET: Determining independent and dependent variables (doc-5341)

 RESOURCES — ONLINE ONLY

DISCUSSION
Why are samples conducted when a census gives a complete picture of a data set?
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Exercise 6.5 Estimating population means and medians

Individual pathways 

 U PRACTISE
Questions:
1–3, 5, 7, 10

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

 U MASTER
Questions:
1–3, 5, 7, 9–13

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

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

Understanding and fluency
1.  WE11  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.  WE12  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
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.  WE13  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.
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.
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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.
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 election, 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.

Communicating, reasoning and problem solving
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 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.

The following two lists show the number of times each number had been drawn over a period of 
time, and 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.
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.
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Investigation | Rich task
Populations and samples
In this task we will see how closely a sample resembles the population. 
(Digital technology should be used to answer the following questions.)

The following table gives information about literacy rates (as percentages) 
for the entire population in 100 countries and for males and females in each 
country. 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.

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.
14. A well-known saying about statistics is: Statistics means never 

having to say you’re certain. What does this saying mean?
15. 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?

6.6 Review

UNCORRECTED P
AGE P

ROOFS

diacriTech
Highlight

diacriTech
Highlight



250 Maths Quest 10 Stage 5 NSW Australian curriculum

c06StatisticsInTheMedia.indd Page 250 07/07/17  10:10 AM

3.    Take a sample of   20   from the set of   100   countries using a random number generator and make a 
list of the countries and their literacy rates. 

4.    Find the fi ve-number summary for your sample. 
5.    Find the mean and standard deviation for your 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.    Take another 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   

  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   

 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   
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Country Literacy (%) Male literacy (%) Female literacy (%)
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

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
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Country Literacy (%) Male literacy (%) Female literacy (%)
 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

 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

 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

Interactivity: Word search: Topic 6 (int-2865)

Interactivity: Crossword: Topic 6 (int-2866)

Interactivity: Sudoku: Topic 6 (int-3601)

Digital doc: Animals that originated in Australia include… (doc-15943)

Digital doc: Summary (doc-00000)

Digital doc: Concept map (doc-00000)
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6.6 Review questions
To answer questions online and to receive immediate feedback and fully worked solutions for 
every  question, go to your learnON title at www.jacplus.com.au. Note: Question numbers may 
vary slightly.

Understanding and 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 fish 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.
 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.
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

Year
Number of 

students
 7 230
 8 200
 9 189
10 175
11 133
12 124

UNCORRECTED P
AGE P

ROOFS

diacriTech
Highlight

diacriTech
Highlight



254 Maths Quest 10 Stage 5 NSW Australian curriculum

c06StatisticsInTheMedia.indd Page 254 07/07/17  10:10 AM

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.

8. Fifteen boys and fifteen 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 medians of both distributions.
b. Calculate the ranges of both distributions.
c. Calculate the interquartile ranges 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.
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.
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.

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.

50 60 70 80 90 100110120130140150

Brisbane Lions

Points

Sydney Swans

0 5 10 15 20 25 30 35 40

Winter

Summer

Daily sales
of cold 
drinks

0 10 20 30 40 50 60 70 80

Movie B

Movie A

Age
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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.

Communicating, reasoning and 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.

Leaf: Male Stem Leaf: 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. Show your working for the 

median and the 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.
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.

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, and 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
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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?

15. The test scores out of a total score of 50 for two classes, A and B, are shown in the stem plot below.

Leaf: Class A Stem Leaf: 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. She 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 median, the first and third quartiles, and the interquartile range 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.

16. 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

Speed Frequency
90 – 94 6

95 – 99 3

100 – 104 2

105 – 109 1

110 – 114 1

Total 55

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 2 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. Assume 
that this data is representative of the speeding habits of drivers along a major road and that there are 
30 000 cars travelling along this road on any given month.
i. Determine 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?UNCORRECTED P
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Answers
Topic 6 Statistics in the media
Exercise 6.2 How is data collected?
1. These are simply examples of simulations that could be conducted.

a. Flip a coin (Heads represents ‘True’, while Tails represents ‘False’).

b. Flip a coin (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. Possible answers 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. Possible answers include:

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

i. Measurement ii. Observation

iii. Newspaper recordings iv. Survey

 5–7. Student’s own responses

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

13. Product Calories Protein Carbs Sugars Sodium

Rosella Classic Australian Chicken and 
 Vegetables

107 5.8 19 3.0 750

Heinz Chunky Beef 144 11.1 15.6 3.7 860

Campbell’s Roast Chicken & Winter Vegetable 134 5.1 19.2 4.7 602

Campbell’s Country Ladle Butternut Pumpkin  99 3.3 13.0 8.2 673

Campbell’s Café Chicken Mushroom 134 7.0 16.8 2.0 675
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The contents vary, but the breakdowns provided highlight the following:
• Calories vary from 99 to 144.

• Protein varies from 3.3 g to 11.1 g.

• Carbs vary from 13.0 g to 19.2 g.

• Sugar content varies from 2.0 g to 8.2 g.

• Sodium content varies from 602 mg to 860 mg.

Although Campbell’s Country Ladle Butternut Pumpkin soup has the lowest calories, protein and carbs, it has the highest level 
of sugars – more than double all others except Campbell’s Roast Chicken & Winter Vegetable soup.
Heinz Chunky Beef has the highest levels of calories, protein and sodium.

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

15. Discuss with your teacher.

Exercise 6.3 Evaluating statistical reports
 1. a. Primary. There is probably no secondary data available.

 b, c Answers will vary. Check with your teacher.

2. Company profits

6.4

6.3

6.2

6.1

6.0

6.5

5.9

10 2 3
Quarter

Company profits
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of

its
 (

$’
00

0
00

0)

4

Mean salaries

15
10
5

0
1 32 4

Quarter
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M
ea
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’0
00

00
0)

 3. a.  Mean = $215 000, 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, 1.83 m

 5. a. 7.1 b. 7 c. 7

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

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

 7. 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.
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 8. a.  On face value the statement is true, as the profit and share price from 2013 have both dropped remarkably. The profit rose 
by only 9% in 2014, then dropped by 12% in 2015 and 158% in 2016. At the same time the share price dropped from 
$33.85 to $24.10. It was widely known over those years that Masters was continually making a loss. We must be aware, 
though, that there will be other factors that would have had an impact during the same period. You may wish to visit the 
Woolworths website to look more closely at their 2016 Annual Report.

b. The final closure of Masters occurred in December 2016, so the sale had not been or had only recently been finalised by 
April 2017. Investors caused the share price to rise from $24.10 in 2016 to $26.88 as at 28 April 207. It would be 
 interesting to observe the price movement over the next twelve months.

9. Shorten the y-axis and expand the x-axis.
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Australian dollar exchange rate with the US dollar, 1 March to 1 May 2017

 10. a. Key: 3 | 85 = 385 hours

Leaf: Brand B Stem Leaf: 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

a. Brand A had the shortest mean lifetime.

b. Brand B had the longest mean lifetime.

c. Brand B

11. The bar chart on the left suggests that prices have tripled in one year; this is because the vertical axis does not start at zero. 
The bar chart on the right is truly indicative of situation.

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

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

13. To support an idea presented by the creator of the graph

Exercise 6.4 Statistical investigations
The questions in this exercise relate to student investigations, so there will be a variety of answers. Example answers are given 
below.
2. There have been 29 prime ministers of Australia since 1901 until this day.

There have been 45 elections.

11 prime ministers have been defeated at a general election.

There have been 23 changes of prime minister without an election.

 3-6. Discuss with your teacher.

 7. a.  The sample would be biased since respondents would all be from the same area and the same age group, and would not be 
representative of the total population.

b. The 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.

8. Student’s plan for an investigation — check with your teacher.
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9. Answers will vary but could 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.

10. Discuss with your teacher.

11. 2,  4,  10,  10,  14; 6 solutions

Exercise 6.5 Estimating population means and medians
 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. 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. Answers will vary. Possible answers include drawing numbers from a hat or using the random number generator on 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. Answers will vary. Possible answers include:

The populations of China and India are growing very rapidly.

Many expatriate workers in China have different backgrounds, and forms need to be modified for them (such as people from 
Hong Kong working in mainland China). There is a large migrant population in New Delhi, and often migrants don’t have 
residency permits (so the truth of their answers is questionable).

Many people live in remote areas that are difficult to access.

Some families in China have more than 1 child and do not disclose this (due to social pressures relating to the Chinese 
government’s former one-child policy).

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. 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

c. Mean = 31.83
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d. 
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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.

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.

14. Statistics quantifies uncertainty.

15. 1250 trout

Investigation | Rich tack
1. Data for the whole population: Minimum = 24,  Q1 = 61.75,  median = 87,  Q3 = 98,  maximum = 100

0 20 40 60 80 100

2. Mean = 77.85, standard deviation = 23

 3–10 Answers will vary depending on the sample.

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

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

c. Approaching work places and public transport offices

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

3. a. Survey b. Census c. Survey

4. Use a spinner with the green and red sectors being an equal size (say 174°) and the amber section being a smaller size (say 
12°). 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.

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

d. 

50 10152025303540

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

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

Males

Females

30 50 6040 70 80

b. 
Males Females

Mean 28.2 31.1

Range 70 57

IQR 18 22

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.

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 3530

21 29.5 39

4540 6560 75 t705550

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, whereas 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
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