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Statistically based reports
It is easy to be put off when faced with a lot of words and data in a statistical report.

The purpose of this Achievement Standard is to learn how to make sense of all the words and data, and 
to evaluate the report. It is surprising how many reports get published, that have data and claims that 
are questionable!

Reading a report
In your first reading of the report, see if you can understand what overall message the author of the 
report is trying to convey.

Then read the report in more detail, taking notes as you read, and/or using a highlighter to emphasise 
important aspects.

In the following exercise, a template is provided to help you structure your response and keep you 
focused as you read the report (you may not be able to complete every part of this table on your first 
reading of the report – fill in what you can and keep going back to it).

Note: If you find that a report confuses you it will probably confuse other people too, and that will be a 
valid statement to make in your analysis.

When answering questions in this paper, comments should be factually based (there should be no 
speculation).
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1. Read through the following article from The Scotswatch, 3 May 2012.

Scots slimming down a wee bit
In the past year the percentage 
of Scottish people of normal 
weight has increased slightly 
but overweight people still 
command a solid majority, 
according to the Centre of 
Dietetics in Bigtown.

At the end of March 2012, 
37.9 per cent of Scots were 
within the normal weight range, 
compared with 36.8 per cent 
a year ago, the Spratt-Good 
Health Index survey found.

Overweight and unhealthily 
obese Scots accounted for 
more than 60 per cent of the 
population, it said.

The study said that it is very 
encouraging to note that 
obesity rates are declining in 
Scotland even though most 
Scots are still considered obese 
or overweight.

Figures from March 2011 
indicated that overweight 
people made up 34.7 per cent 
of the Scottish population, 
and obese people 26.7 per 
cent. The 2012 survey found 
33.8 per cent of Scots to be 
overweight and 26.5 per cent 
obese.

The Centre of Dietetics offered 
some possible reasons for the 
change, although they stated 
the reasons were not clear 
cut. Amongst these were: the 
depressed economy meaning 
Scots tended to eat at home 
rather than eating higher calorie 
content take-away foods; their 
advertising campaign educating 
the population about health 
risks associated with obesity; 
and the increased availability 
of fresh fruit and vegetables 

with import restrictions having 
been lifted.

The decline in obesity rates 
could mean a decrease in 
healthcare costs, the study 
said. The spokeswoman for the 
Ministry of Health estimated 
medical costs associated with 
obesity were £1.73 billion 
($NZ3.39 billion) in 2009.

The study used self-reported 
data of height and weight to 
determine a score of body 
mass index and was based 
on telephone interviews with 
a random sample of 1,583 
people aged 18 and older. The 
margin of error was ±2.5%.

Ans. p. 65
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 Using the table below, try to complete as many of the boxes as you can. If you are unsure of any of 
the terms used, read the following sections on definitions, sampling methods and sampling/non-
sampling errors and then try to complete more of the table. 

Title of report

Source of statistically based report

Summary of statistically based report – A one-paragraph summary of the statistically based 
report including identification of the population of interest.

 

Purpose of statistically based report

A description of measures and variables representations

 

Evaluation

A description of sampling method(s)

 

Evaluation
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A description of survey method(s)

 

Evaluation

A description of the sampling and possible non-
sampling errors

 

Evaluation

A description of the sample size Evaluation

An overall evaluation of the effectiveness of the statistically based report
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2. Find another article online or in a paper or magazine and repeat the process using the table below. 
If possible cut out the article and keep it with your response.

Title of report

Source of statistically based report

 

Summary of statistically based report – A one-paragraph summary of the statistically based 
report including identification of the population of interest.

 

 

Purpose of statistically based report

A description of measures and variables 
representations

 

Evaluation
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A description of sampling method(s)

 

Evaluation

A description of survey method(s)

 

Evaluation

A description of the sampling and possible non-
sampling errors

 

Evaluation

A description of the sample size Evaluation

An overall evaluation of the effectiveness of the statistically based report

 

 

Note: Further copies of this table are available on pages 61–64.
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Definitions and terminology
Before you can analyse a report properly you need to revise the following terms.

1. Population of interest
 This is the total group about which you are trying to make an inference (using a sample of collected 

data). For example, if you are interested in the average daily time Year 13 Statistics students in 
New Zealand spend completing homework, then the population of interest would be all Year 13 
Statistics students in New Zealand. If you are interested in the average number of texts per day 
that Wellington secondary school students send, then the population of interest would be all 
Wellington secondary school students.

2. Variables of interest
 Variables are characteristics or properties of the people or objects, etc. being researched. For 

example, if a researcher was investigating the relationship between the length and weight of 
babies born in Christchurch in 2011, then the variables of interest would be ‘the length of a baby 
born in Christchurch in 2011’, and ‘the weight of that baby’. If a researcher was investigating how 
Level 1 NCEA students in Dunedin performed in their exams, then the variable of interest would be 
the ‘grade point average (GPA) score of a Level 1 NCEA student in Dunedin’.

3.  Numerical data (also known as quantitative data)
 Numerical data is information presented as numbers which can be ordered by size – for example, 

a GPA score is written as a number, and GPA scores can be put in order of size, so GPA scores are 
numerical data.

4.  Categorical data (also known as qualitative data)
 Categorical data is information that is given as a word, letter or even a whole number – for 

example, if the researcher is looking at the colour of hair, categories may be: blonde, brunette, 
ginger, black, etc. Categories could also be labelled A, B, C, … or 1, 2, 3, …, etc. (here numbers 
are used as labels, so they are not considered to be numerical data).

5. Survey (poll)
 A survey is a statistical study carried out in order to collect information about subjects such as 

health, shopping habits, opinions or income.

6. Bias
 Each member (or subset) of a population should have the same likelihood of being selected as part 

of a sample. If a sampling method produces samples which are systematically unrepresentative of 
the population, then the samples it produces are said to be biased. A technique such as simple 
random sampling (e.g. numbers ‘from a hat’) may produce a sample which is not representative of 
its population, but this sample is not considered to be a ‘biased sample’ as simple random sampling 
does not consistently produce unrepresentative samples.

7. Lurking variables
 In some cases two variables may appear to have a direct relationship to each other, when in fact 

both variables are being affected by another (lurking) variable. Without the lurking variable, the 
two variables may not be related to each other at all – or may only be related to a lesser extent. 
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For example, it may be shown that there is a strong correlation between the size of an adult’s right 
foot and the number of accidents they have. However the lurking variable may be the gender of 
the person – males have bigger feet and it may be that males tend to have more accidents.

8. Confounding variables
 These variables can cause a researcher to analyse data incorrectly, resulting in a false connection 

being identified between two variables. For example, I may claim that when I read a lot I get a 
lot of headaches. However if, when I read, I also eat a lot of chocolate and lose sleep, it would be 
hard to know if my headaches are caused by reading a lot, by eating a lot of chocolate or by losing 
sleep. The confounding factors of ‘sleep loss’ and ‘chocolate eating’ would need to be eliminated 
before the claim could be validated.

9. Causation
 If, when other factors are held constant, a change in one variable causes a change in another 

variable, then there is a causal relationship between the two variables. An example of causation 
occurs when washing is hung out to dry: the higher the temperature, the more quickly the washing 
dries. An increase in temperature causes a decrease in the time taken for the washing to dry.

10. Correlation
 Two numerical variables have

•  positive correlation if the values of one variable tend to increase as the values of the other 
variable increase

•  negative correlation if the values of one variable tend to decrease as the values of the other 
variable increase.

 It is important to understand that correlation does not mean causation – there may be ‘lurking 
variables’ or ‘confounding variables’ which explain the relationship. For example, there may be a 
strong relationship between the foot size of a primary school student and their curriculum level in 
mathematics, in that the bigger their foot size the higher the curriculum level. This does not mean 
that growing a bigger foot will make you improve in mathematics (e.g. the lurking variable ‘age of 
student’ affects both variables), so although there is correlation, there is no causation.

11. Explanatory and response variables
 An explanatory (independent) variable ‘explains’ or gives a reason for a change in the 

response (dependent) variable. In an experiment, values of the explanatory variable can be 
chosen or altered by the experimenter.
•  The explanatory, or independent variable is plotted on the x-axis.
•  The response or dependent variable is plotted on the y-axis.

  In an investigation into the relationship between the size of a settlement and the amount of waste 
it produces annually, ‘population’ is the explanatory variable, and ‘annual amount of waste’ is the 
response variable: as the population increases, the annual amount of waste tends to increase too, 
so the annual amount of waste depends on the number of people (and not the other way round!).

  The relationship is positive: as the population increases, the annual amount of waste tends to 
increase too. (In a negative relationship, the response variable decreases as the independent 
variable increases.)
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1. What confounding or lurking variables could be involved in the following claims?
a.  My students are always less attentive on Friday afternoons.

b.  Red wine drinkers are less likely to have heart attacks.

c.  People driving expensive cars have fewer accidents.

d. Getting up early gives me sore eyes.

e. Students who play less sport do better in their exams.

f. Girls are better at cooking than boys.

Ans. p. 65
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2. Comment on what is wrong with the following statements.
a.  A study of shop sales shows that when Anna works in the shop sales go up, so one way to 

increase sales is to increase Anna’s hours in the shop.

b.  Learning the piano makes you better at maths – our latest study shows that students who play 
the piano do better at maths.

c.  82% of people with headaches reported an improvement when they took the new medication, 
so it should sell well.

d.  All of my netball team thinks the training times are too early, so netball training times should 
start later.

e.  In a town survey, 72% thought that cats should be registered. So New Zealand should make 
cat registration compulsory.

f.  Drivers are more careful around cyclists without helmets, so you are safer not to wear a helmet 
when cycling.
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Answers
Statistically based reports (page 2)

1. Title: Scots slimming down a wee bit

Source of statistically based report: The Scotswatch

Summary of statistically based report:

The population of interest is the Scottish people and the variable of interest is the BMI of each person. The report states that the number 
of Scots of ‘normal’ weight has increased slightly in the past year but it also makes the point that the majority of Scottish people are 
still overweight or obese (>60%). The study stated that the change could have been caused by the depressed economy (meaning 
Scots tended to eat at home rather than eating higher calorie content take-away foods), the Centre of Dietetics’ advertising campaign 
(educating the population about health risks associated with obesity), and the increased availability of fresh fruit and vegetables (with 
import restrictions having been lifted). The report also mentioned that a flow-on effect of a downward trend in obesity rates could be a 
decrease in the healthcare costs associated with obesity, which were estimated at $NZ3.39 billion in 2009. 

Purpose of statistically based report:

To show that there is a slight decrease in the number of overweight and obese people in Scotland, to offer a possible reason for this 
and to indicate the effect this trend could have on healthcare costs.

A description of measures and variables representations:

Height and weight to determine BMI

Evaluation:

BMI as a measure of obesity or being overweight is acceptable.

A description of sampling method(s):

Random telephone sample of people aged ≥18 yrs

Evaluation:

May not account for those people without landlines.

A description of survey method(s):

Telephone interview with self-reported height and weight data

Evaluation:

Measurements may not be accurate if self-reported. 

A description of the sampling and possible non-sampling errors:

Sampling error may be: not everyone in the population was given 
an equal chance of being chosen as the survey sampled from 
people with a landline.

Non-sampling errors may be: people not wishing to participate, 
people not telling the truth, people not being able to be 
contacted, measurement errors.

Evaluation:

A randomly chosen telephone sample (particularly if computer 
generated) is an accepted form of sampling even though it will not 
be without bias. The non-sampling errors will provide the biggest 
issues here, particularly the self-reported height and weight. Were 
the people contacted asked to participate, then measured later or 
were they asked on the first phone call to provide data?

A description of the sample size:

1 583 people aged 18 and older

Evaluation:

A sample that large would be more than adequate.

An overall evaluation of the effectiveness of the statistically based report:

The heading of ‘Scots slimming down a wee bit’ cannot be justified. The margin of error has been given as ±2.5%. In 2011, 36.8% 
of Scots were of normal weight and in 2012, 37.9% of Scots were of normal weight. The percentage of normal weight Scots in 2011 
would probably have been contained in the interval (34.3%, 39.3%) and in 2012 the percentage would have been contained in the 
interval (35.4%, 40.4%). Whether there has actually been a decrease is too close to call as the intervals overlap. This is similar for the 
overweight and obese percentages. There is also a real issue with self-reported measurements as people may not be able to measure 
themselves accurately; it is highly like there will be a variance in measurement equipment; also some people may be disinclined to 
report accurately if they are embarrassed by their weight.

2. Answers will vary.

Definitions and terminology (page 9)
1. a.  Lurking variables could be: the time of the afternoon of the lesson (students may behave worse at the end of the afternoon when they 

are tired); or the subject being taught (some subjects may be perceived to be more boring than others); or the level of interest the 
students have generally in school; or whether the composition of the class is different on a Friday afternoon, etc.

b. A lurking variable could be the socio-economic status of the person (a person who drinks red wine may be more likely to earn more and 
look after their health better); also wine may be consumed with meals, and is less likely to be part of a binge-drinking culture, etc.

c. Expensive cars are usually owned by older people, and older people have fewer accidents.

d. Confounding variables could be that the person wears lenses which irritate; or that they stay up very late and so have not had enough 
sleep; or that they get up early for outdoor pursuits or some activity which irritates their eyes, etc.

e. Students who play less sport have more time to study, so this could be the reason for their exam success. The lurking variable would be 
success at time management – if you are good at this then you have time for sport and studying. Other variables affecting this situation 
are the amount of interest a student has in sport (other activities may be equally time-consuming and distracting); the level of motivation 
and talent that a student has to succeed at school; the amount of encouragement a student has to succeed at school.

f. The lurking variable is gender bias – the expectation of society that girls should learn to cook is greater than the expectation that boys 
should learn to cook. Girls may therefore have more opportunity, instruction and encouragement to improve their cooking skills.
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