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SECTION A: Multiple choice

Answer all the questions.

1 What type of distribution refers to a situation in which the majority of participants score highly on 

the measure on which they are assessed?

 A bimodal

 B negatively skewed

 C normal

 D positively skewed

 Your answer  [1]

2 Which of these best describes what a ‘Type 2’ error refers to?

A incorrectly accepting the null hypothesis

B incorrectly rejecting the null hypothesis

C use of the incorrect inferential statistical test

D use of the incorrect tables of critical values

 Your answer  [1]

3 When would it be best to use the median rather than the mean?

A when there are a few scores much lower than the rest

B when there are a few scores very similar to each other

C when there is a large number of scores overall

D when there is a small number of scores overall

 Your answer  [1]

B

A

A
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4 Which of these inferential statistical tests is the only one that does not involve ranking of the data 

at some stage?

A Chi-square

B Mann Whitney U test

C Spearman’s Rho

D Wilcoxon Signed Ranks test

 Your answer  [1]

5 A study investigating the difference in aggression between boys and girls recorded the number of 

times a child shouted at someone during playtime. Which of the following would be the appropriate 

inferential test to use to analyse the data from this study?

A Binomial sign test

B Chi-square

C Mann Whitney U test

D Wilcoxon Signed Ranks test

 Your answer  [1]

6 Which symbol in statistics means ‘approximately’?

A  α

B  <

C  ~

D  Σ

 Your answer  [1]

7 What type of validity refers to the extent to which the scores on one measure are able to predict 

the outcome on another related measure?

A criterion

B ecological

C face

D  population

 Your answer  [1]

A

C

C

A
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8 Which of these is the name of an interviewing technique where the researcher has no pre-planned 

questions?

A free form

B  open

C  unplanned

D  unstructured

 Your answer  [1]

9 For which of the following would it be appropriate to use a line graph to display the data?

A differences in the ability of males and females to identify six emotions displayed on the face  

B  number of acts of aggression displayed by boys and girls

C  preference for four different learning styles displayed as percentages

D  self-ratings of aggression (1 to 10) at different times of day (10am to 10pm)

 Your answer  [1]

10 In the study by Simons and Chabris investigating inattentional blindness, how was the dependent 

variable operationalised?

A  detection of ‘gorilla’

B  duration of video clip played

C  estimation of number of players present

D  number of passes of basketball counted

 Your answer  [1]

11 In the study by Baron-Cohen et al., what sampling technique was used to obtain the high 

functioning adults with autism (HFA)?

A opportunity

B  self-selected

C  snowball

D  random

 Your answer  [1]

D

D

A

B
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12 What fraction is represented by the decimal 0.05?

A 
1

2

B 
1

5

C 
1

20

D 
1

50

 Your answer  [1]

13 Which of the calculated values from a Spearman’s Rho test best reflect the correlation displayed 

in the scatter diagram below?

 

y

x

A rs = +0.2

B rs = +0.8

C rs = –0.2

D rs = –0.8

 Your answer  [1]

14 Which of these is the name of a section of the write-up of a practical report that provides a 

summary of the research conducted?

A abject

B ablate

C absinth

D abstract

 Your answer  [1]

C

D

D
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15 What name is given to the type of data collected directly by the researchers?

A preliminary

B precursor

C principal

D primary

 Your answer  [1]

16 What type of data is displayed in a histogram?

A anomalous

B continuous

C nominal

D ranked

 Your answer  [1]

17 Which is true of a field experiment?

A has an independent variable

B has an independent variable that cannot be manipulated

C has an independent variable that is always naturally occurring

D has no independent variable

 Your answer  [1]

18 Which is true of a naturalistic observation?

A always conducted in an outdoor location 

B conducted in a place where the behaviour studied usually occurs

C has a naturally occurring independent variable

D has data collected by someone who is part of the research team

 Your answer  [1]

D

B

A

B
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19 What is a coding frame?

A a technique that enables qualitative data to be recorded as quantitative

B a technique that enables quantitative data to be recorded as qualitative

C a technique that enables ordinal data to be recorded as nominal

D a technique that enables interval data to be recorded as nominal

 Your answer  [1]

20 What does the term ‘representativeness’ refer to?

A the extent to which the findings can be applied to everyday life 

B  the extent to which the findings can be applied to other related research

C  the extent to which the findings can be applied to the population

D  the extent to which the findings can be applied to the sample

 Your answer  [1]

A

C
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SECTION B: Research design and response

Answer all the questions.

Weigh more outgoing?

Some research suggests that personality is linked to a person’s body type (their structure and 

weight), with larger people having a more extrovert (lively and outgoing) personality than those 

who are smaller. To investigate this further, a psychologist wants to use the correlation technique to 

examine the relationship between weight and extroversion.

21 Write an alternative one-tailed hypothesis for this study. 

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..................................................................................................................................................... [3]

22* Explain how you would conduct a study using the correlation technique to investigate if there is a 

relationship between a person’s weight and their level of extroversion. Justify your decisions as 

part of your explanation. You must refer to:

• the sampling technique to obtain participants for the study

• how you would operationalise the variable ‘extroversion’

• details of how one ethical consideration would be addressed

• the control of one extraneous variable.

 You should use your own experience of practical activities to inform your response. [15]

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

There will be a positive correlation between a person's weight in kilograms, taken from

their medical records, and their level of extroversion as measured by their total score out

of 50 on a self-report extroversion questionnaire. As weight increases, the extroversion

score will also increase.

I would use a self-selected (volunteer) sample. I would put a poster in a large gym and leisure centre

in Manchester asking adults aged 18 to 60 to take part in a study on personality and lifestyle, and

collect the first 40 people who email me. I have chosen this because when I carried out my own

correlation practical on hours of sleep and memory score I used an opportunity sample of sixth formers

in the common room, and because nearly everyone was 17 and of a similar build my sample lacked the

spread of weights a correlation needs. Volunteers from a gym will vary much more in weight and will

be willing to be weighed, which is better than my practical.

I would operationalise extroversion as the total score out of 50 on a ten item self-report questionnaire,
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 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

where each statement such as "I enjoy being the centre of attention at parties" is rated on a five

point scale from 1 (strongly disagree) to 5 (strongly agree). A higher total means a more extrovert

personality. This gives at least ordinal data, which is needed so that each participant's extroversion

score can be paired with their weight and analysed with a Spearman's Rho test. In my sleep and

memory practical the memory test gave a clear numerical score that was easy to rank and plot on a

scattergraph, so I know a numerical scale works well for a correlation, whereas simply asking people to

describe themselves would give qualitative data that cannot be correlated.

The ethical consideration I would address is respect, in particular informed consent and confidentiality,

because weight is a sensitive and personal issue. Each participant would read a brief and sign a

consent form explaining that their weight and their questionnaire score will be recorded, that the data

will be stored under a participant number rather than their name, and that they have the right to

withdraw at any time, including withdrawing their data afterwards. In my own practical my teacher

insisted we had signed consent forms before anyone sat the memory test, and this reassured

participants and avoided anyone feeling pressured, so I would do the same here.

One extraneous variable I would control is the setting in which the questionnaire is completed, because

a noisy, public area could make people rush or give socially desirable answers that do not reflect their

true extroversion. Every participant would complete the questionnaire alone in the same quiet side room,

in the same order, with the same standardised instructions read from a script, and would be weighed

privately on the same set of scales. In my practical some participants did the memory test in the busy

common room and others in a quiet classroom, and the noise clearly affected some scores, so

standardising the environment would make the extroversion scores more valid and the correlation more

trustworthy.
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23 (a) Outline how you could obtain secondary data to use as the measurement of the variable 

‘weight’. 

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [3]

 (b) Outline one strength of the use of secondary data in this study. 

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [3]

24 Outline one weakness of having quantitative data in this study. 

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..................................................................................................................................................... [3]

I could obtain the weight of each participant from pre-existing records that were not

collected for this study, such as their most recent weight recorded in their GP or

health centre medical notes. With the participant's written permission the psychologist

would ask the surgery for the weight in kilograms from their last health check, and

this figure would be the measurement of weight paired with their extroversion score.

One strength is that using existing medical records is less personal and intrusive than

weighing participants in front of the researcher. Weight is a sensitive topic, so people

may feel embarrassed about standing on scales and some might refuse to take part.

Taking the figure from GP records protects the participants' feelings and also saves

the psychologist time, as the data on weight is already available.

One weakness is that a score out of 50 on an extroversion questionnaire tells the

psychologist how extrovert a person is but not why or how they are lively and outgoing.

For example, a heavier participant may score highly because they are confident, or simply

because they enjoy socialising at the gym, and the number alone cannot show which. This

lack of depth means the quantitative data may oversimplify a complex personality trait.
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25 (a) Suggest one open question that could provide additional information in the form of qualitative 

data for use in this study.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [2]

 (b) Outline one strength of having some qualitative data in this study. 

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [3]

26 Explain one way that the design of this study could increase the generalisability of the findings 

from this study. 

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..................................................................................................................................................... [3]

"Describe in your own words how you behave when you are at a party or in a group of

people you do not know well."

One strength is that qualitative answers give depth and insight into the participants'

personalities that a single extroversion score cannot. A participant describing how they

behave at a party in their own words shows the psychologist what being lively and

outgoing actually means to them, which increases the validity of the measure of

extroversion because it is not limited to the fixed statements on the questionnaire.

The design could use a larger and more diverse sample, for example 100 adults of a wide

range of weights, ages and both genders recruited by random sampling from the electoral

register of several towns rather than one gym. A sample containing light, average and

heavy people from different backgrounds would be far more representative, so any

correlation found between weight and extroversion could be generalised to the wider

population.
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SECTION C: Data analysis and interpretation

Answer all the questions.

Steps to increase bin use

Research suggests that, when trying to encourage people to change their behaviour in some 

way, ‘telling people what to do’ is not always effective and a more subtle approach may be better 

(‘nudge theory’). To investigate this, a psychologist conducted an observation study monitoring 

people’s use of two different types of litter bin situated close to each other in the pedestrian area 

of one large town centre – one that had steps printed on the pavement leading up to it and another 

without the steps. Recordings were made each time any item was deposited in the bin throughout 

a continuous period from 10am to 2pm. The data on how many people used the bins is presented 

in the table below.

Table showing the number of times each bin 

was used by males and females

Males Females

Bin 

with steps
9 14

Bin 

without steps
5 12

27 Draw a fully labelled bar chart showing the overall use of the two different types of bin. 

 [4]

Bar chart showing the overall use of the two types of bin

0

5

10

15

20

25

Number
of times
the bin
was used
(total)

23

17

Bin with steps Bin without steps
Type of bin
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28 Calculate the percentage of people who used the bin with steps leading up to it. Show your 

workings and present your finding to two significant figures. 

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..................................................................................................................................................... [3]

29 Outline two conclusions that can be obtained from the data collected in this study.

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..................................................................................................................................................... [6]

Total number of people using the bin with steps = 9 + 14 = 23

Total number of people using both bins = 9 + 14 + 5 + 12 = 40

Percentage = (23 / 40) x 100 = 0.575 x 100 = 57.5%

To two significant figures = 58% of people used the bin with steps.

Firstly, the bin with steps printed on the pavement was used 23 times compared with 17

times for the bin without steps, so 58% of all litter deposited went into the bin with

steps. This suggests that the nudge of steps leading up to the bin does encourage people

to use it, perhaps because the novelty of the steps catches their attention and they

follow them out of curiosity, then deposit their litter when they arrive at the bin.

Secondly, females used the bins far more than males, with 26 uses by females compared

to 14 by males, which is 65% of all bin use. This suggests that females in the town

centre may be more concerned about keeping the environment tidy, or more likely to

conform to the social norm of using a bin, than males, although the steps nudged both

sexes as 64% of males and 54% of females chose the bin with steps.
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30 (a) The psychologist used the Chi-square test to analyse the data from this study. Give one 

reason why this would be the appropriate non-parametric inferential test to use. 

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [2]

 (b) Calculate the degrees of freedom for use with the Chi-square test in this study. Show your 

workings. 

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [2]

 (c) Using the extract from the table of critical values presented below, what is the critical value for 

use with the Chi-square test in this study at the 5% level of probability?

  

Probability level

df 0.5 0.10 0.05 0.02 0.01 0.001

 1 0.455 2.706 3.841 5.412 6.635 10.827

 2 1.386 4.605 5.991 7.824 9.210 13.815

 3 2.366 6.251 7.815 9.837 11.345 16.268

 4 3.357 7.779 9.488 11.668 13.277 18.465

 5 4.351 9.236 11.070 13.388 15.086 20.517

 ...................................................................................................................................................

 .............................................................................................................................................. [1]

 (d) The psychologist obtained a calculated value of 0.4058 after analysing the data with the  

Chi-square test. Write a significance statement presenting this finding showing if the results 

are significant at the 5% level of probability or not.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [3]

The data is nominal, as each item deposited was simply counted into one of the

categories of bin with steps or bin without steps, and male or female, so the

frequencies can be compared with a Chi-square test.

Degrees of freedom = (number of rows - 1) x (number of columns - 1)

df = (2 - 1) x (2 - 1) = 1 x 1 = 1

The critical value at p = 0.05 with df = 1 is 3.841.

The calculated value of Chi-square is 0.4058, which is less than the critical value of

3.841 for df = 1 at the 5% level of probability. Therefore the result is not significant,

p > 0.05, and the null hypothesis is accepted: there is no significant difference

between males and females in their use of the bin with steps and the bin without

steps.
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 (e) What does the analysis from the Chi-square test inform us regarding the use of the two 

different types of bin from this study?

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [3]

31 (a) Outline one strength of the use of the nominal data collected in this study. 

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [3]

 (b) Outline one weakness of the use of the nominal data collected in this study. 

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [3]

The Chi-square analysis tells us that there is no significant difference in the use of

the two types of bin. Although the bin with steps was used 23 times and the bin

without steps 17 times, this difference is small enough to have happened by chance,

so people are not more likely to use the bin with steps leading up to it than the

ordinary bin. The null hypothesis is accepted and the alternative hypothesis rejected.

One strength is that nominal data is very easy to collect and analyse. The observer

only had to place each item deposited into a category, bin with steps or bin without

steps and male or female, by making a tally mark, so recording was quick and

accurate during the busy 10am to 2pm period. The frequencies in each category could

then be totalled, shown as a bar chart and tested with a Chi-square test.

One weakness is that nominal data only gives a frequency for each category, so there

is no individual score for each person and the psychologist cannot calculate a mean or

median or measure how much each person used the bins. Simply counting that the

bin with steps was used 23 times does not reveal why people chose it, for example

whether they noticed the steps at all, so the data lacks depth and detail about the

nudge.
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32 Explain what it would mean if there was a ‘Type 1 error’ in this study.

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..................................................................................................................................................... [2]

33 Outline one weakness of the use of event sampling to record the data in this study. 

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..................................................................................................................................................... [3]

END OF QUESTION PAPER

A Type 1 error is a false positive, where the null hypothesis is incorrectly rejected. In this

study it would mean the psychologist concluded that people use the bin with steps

significantly more than the bin without steps, when in reality there is no real difference

in the use of the two bins and the result was due to chance.

One weakness is that with event sampling the observer had to record every single item

deposited in either bin continuously for four hours, so in a busy town centre at lunchtime

several people may have used the two bins at the same time and some events will have

been missed or miscounted. This means the totals of 23 and 17 may not be accurate, and

event sampling also gives no information about when in the 10am to 2pm period the bins

were used most.
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