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Section A

Multiple Choice 

You should put the letter of the correct answer in the box provided.

1 Which of these is an ethical consideration acknowledged by the BPS (British Psychological 

Society)? 

 A compassion

 B competence

 C complacence

 D compliance

 Your answer  [1]

2 A group of 220 people answer a question about whether they prefer the colour blue or the colour 

red. 160 people state that they prefer the colour blue and 60 people state that they prefer the 

colour red. Which of the following shows these findings expressed as a ratio in its simplest form? 

 A 8 : 3

 B 9 : 5

 C 16 : 5

 D 40 : 15 

 Your answer  [1]

3 Which of these descriptive statistics involves a comparison to 100 as a reference?

 A mean

 

 B median

 C mode

 D percentage

 Your answer  [1]

B

A

D
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4 Which inferential statistical test at some stage involves a calculation based on the number of 

rows of data and the number of columns of data?   

 A Chi-square

 B Mann-Whitney U test

 C Spearman’s Rho

 D Wilcoxon Signed Ranks test

 Your answer  [1]

5 Which of these would be the appropriate inferential test to use to analyse the data in a study 

investigating the difference in reaction times to two types of stimuli (a light versus a bell) that 

obtains data from the same people in each condition?

 A Chi Square

 B Mann-Whitney U test

 C Spearman’s Rho

 D Wilcoxon Signed Ranks test

 Your answer  [1]

6 In research, which of the following best describes what ‘primary data’ is?

 A data that has not been collected by the researcher(s)

 B data that is obtained directly from the sample by the researcher(s) 

 C data that is obtained first in the research

 D data that is the most important to use

 Your answer  [1]

7 If the null hypothesis is incorrectly rejected, what type of error is said to have been made?

 A a type 1 error

 

 B a type 2 error

 C both a type 1 and a type 2 error

 D neither a type 1 nor a type 2 error

 Your answer  [1]

A

D

B

A
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8 What type of observation is done in a way that the participants will be unaware that they are 

being watched?

 A controlled

 B covert

 C overt

 D unstructured

 Your answer  [1]

9 Which of these best describes what the variance informs us of?

 A dispersion around the mean

 B dispersion around the median

 C dispersion around the mode

 

 D dispersion around the range

 Your answer  [1]

10 In Milgram’s (1963) study of obedience, 14 of the 40 participants were disobedient. What is this 

expressed as a percentage?

 A 5.6%

 B 14%

 C 35%

 D 65%

 Your answer  [1]

11 Which of the following was used in Experiment 2 of Loftus and Palmer’s (1974) study into 

eyewitness memory?

 A both independent and repeated measures design

 B independent measures design

 C matched participants design

 D repeated measures design

 Your answer  [1]

B

A

C

B
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12 What is 5% expressed as a fraction?

 A 
1

2

 B 
1

20

 C 
1

5

 D 
1

50

 Your answer  [1]

13 If this data (48, 24, 39, 50, 32, 39) was ranked, what rank would be assigned to 39?

 A 2.5

 B 3.5

 C 4

 

 D 4.5

 Your answer  [1]

14 In which of these distribution curves is the mean, median and mode all the same value?

 A bimodal

 B negatively skewed

 C normal

 D positively skewed

 Your answer  [1]

15 For which of these inferential statistical tests can the sample size in each condition be different?

 A Binomial Sign test

 B Mann-Whitney U test

 C Wilcoxon Signed Ranks test

    

 D none of them (sample sizes always have to be equal in each condition)

 Your answer  [1]

B

B

C

B
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16 What is 25.8961 written to two decimal places?

 A 25

 B 25.88

 C 25.89

 D 25.90

 Your answer  [1]

17 Which of these is not a laboratory experimental design?

 A alternative measures

 B independent measures

 C matched participants

 D repeated measures

 Your answer  [1]

18 Which of these is not a sampling technique that can be used to obtain participants for research?

 A creative

 B opportunity

 C random

 D self-selected

 Your answer  [1]

19 Which type of validity refers to the agreement between two measures or assessments taken at 

the same time?

 A concurrent

 B construct

 C criterion

 D face

 Your answer  [1]

D

A

A

A
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20 Which measure of central tendency looks for the most frequently occurring response in the data?

 A mean

 B median

 C mode

 D none of them

 Your answer  [1]

Turn over for the next question

C
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Section B

Research design and response

A clean smell?

The aroma of freshly baked bread, the smell of newly ground coffee and the scent of a nice 

fragrance. We associate different smells with different people and situations, and our sense of 

smell can even influence how we behave. Sometimes this can be immediate and direct, such as 

making us feel hungry, but it can also be more indirect. For example, the smell of lemons is often 

associated with cleanliness. To study this further, psychologists want to use the experimental 

method to investigate if people leave less litter in a room filled with the smell of lemons compared 

to one that smells of nothing.

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

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

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

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

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

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

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

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

22* Explain how you would conduct a study using the laboratory experimental method to investigate if 

there is a difference in the amount of litter left in a room filled with the smell of lemons compared 

to a room that has no smell. Justify your decisions as part of your explanation. You must refer to:

• the sampling technique used to obtain participants for the study 

• how you would operationalise the dependent variable to obtain quantitative data

• 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]

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

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

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

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

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

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

Participants will leave fewer pieces of litter (such as sweet wrappers, crisp packets and

used paper) in a room filled with the smell of lemons than participants in a room that

smells of nothing.

I would carry out a laboratory experiment in a psychology classroom at my college, using

an independent measures design with two conditions: a room filled with the smell of

lemons and the same room with no smell. Participants would complete a 20 minute filler

task (a word search) while eating a snack pack, and the amount of litter left would be

measured.

Sampling: I would use opportunity sampling. I would stand in the college canteen between
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 ..........................................................................................................................................................

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

12pm and 2pm on two days, approach students at their tables and ask if they would take

part in a 20 minute study on concentration. The first 40 who agreed would be given a

time slot, and I would randomly allocate them to a condition by drawing names from a

hat, giving 20 per room. I chose this because it is quick and cheap and the canteen gives

a large pool of available people. In my own Stroop practical we used opportunity sampling

of students in the library and obtained 30 participants in a single afternoon, so I know it

works well for a student study.

Operationalising the DV: each participant is given an identical snack pack (crisps, a

chocolate bar, a cereal bar, a bottled drink and a flyer) and the room has a bin by the

door. The DV is the number of pieces of litter left anywhere other than in the bin (on

the desk, floor or chair) when the participant leaves, counted and tallied by me using a

checklist of the five items. This gives quantitative data so I can calculate a mean for each

room and run a Mann-Whitney U test. In my memory practical we counted the number of

words recalled, and this objective count made comparing conditions straightforward, so I

have used the same idea here.

Ethical consideration: deception and informed consent. Participants cannot be told the

true aim or they would simply tidy up. I would therefore tell them the study is about

concentration in different rooms, gain their written consent to take part, and check with

a group of similar students that they would not object to the real aim (presumptive

consent). Afterwards each person would receive a full debrief sheet explaining that litter

was counted and why, and giving them the right to withdraw their data. I used a consent

form and debrief sheet in my Stroop practical and participants were happy to continue

once the real aim was revealed.

Control of an extraneous variable: the layout of the room could affect litter, so the same

room, desk, chair and bin position (two metres from the desk) would be used for every

participant, with the room checked against a photograph before each session. The lemon

smell would come from a plug-in diffuser set to the same level 30 minutes before every

lemon session, and the room would be aired for an hour before each no smell session. This
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 ..........................................................................................................................................................

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

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

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

23 An independent measures design could have been used in this study.

 (a) Outline one strength of using an independent measures design in this study.
 
 ...................................................................................................................................................

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

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

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

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

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

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

 (b) Outline one weakness of using an independent measures design in this study. 
 
 ...................................................................................................................................................

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

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

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

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

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

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

24 (a) Suggest one open question you could use to obtain some additional information in this 

study.

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

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

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

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

means any difference in litter is due to the smell rather than how easy the bin is to

reach. In my Stroop practical we used the same room and standardised instructions for

everyone, which stopped the setting affecting the results.

One strength is that there are fewer demand characteristics. Each participant only

experiences one room, either the lemon smell or no smell, so they cannot compare the

two conditions and work out that the study is about whether smell affects littering.

This means they are less likely to change their behaviour, for example tidying their

wrappers away to look clean, so the amount of litter left is a more valid measure of

the real effect of the lemon smell.

One weakness is individual differences between the two groups. Some people are

naturally tidier than others, so if by chance the tidier participants ended up in the

lemon room they would leave fewer crisp packets and wrappers regardless of the smell.

The difference in litter between the lemon room and the room with no smell might

therefore be due to the participants rather than the scent, which lowers the validity

of the conclusion.

Why do you think you left, or did not leave, any litter such as wrappers in the room

you were in today, and did anything about the room influence what you did with your

rubbish?
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 (b) Evaluate the use of this open question in this study.

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

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

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

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

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

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

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

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

25 Evaluate the use of the laboratory experimental method in this study.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A strength is that this question produces in-depth qualitative data about the reasons

behind the behaviour. Participants could explain whether they noticed the lemon smell

and whether it made them think of cleanliness, which would help explain why less

litter was left in the lemon room rather than just showing that it was. However, the

answers would be subjective and I would have to interpret them, which could

introduce bias, and the varied responses would be much harder to compare between

the lemon and no smell rooms than the litter counts.

A strength of the laboratory method here is the high level of control and standardisation.

The same room can be used for both conditions, the lemon diffuser can be set to the

same level each time, the snack pack and bin position can be kept identical and every

participant can be given the same 20 minutes. This means any difference in the number

of wrappers left is very likely to be caused by the lemon smell, so cause and effect can

be established, and the standardised procedure means the study could be replicated to

check the reliability of the findings.

A weakness is low ecological validity. Being given a snack pack in a quiet college room and

knowing you are taking part in research is not like deciding whether to drop a crisp packet

in a busy street or canteen, so littering may not reflect real behaviour. Participants may

also show demand characteristics; if they guess that the study is about tidiness, perhaps

because the lemon smell is strong, they may put every wrapper in the bin to look good, so

the difference between the rooms may not be a true effect of the smell.
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Section C

Data analysis and interpretation

A friendly name?

Research suggests many things can influence how friendly a person is thought to be. Personality is 

an obvious one and sense of humour is another. However, there are also less obvious things, such 

as just knowing a person’s name. A psychologist investigated this using an independent measures 

design experiment. They compared the ratings of friendliness given to shop assistants who wore a 

name badge to those who did not. Some of the data collected is presented in the table below.

Ratings of friendliness (0 to 20) given to shop assistants who were 

wearing a name badge compared to shop assistants who were not 

(0 = ‘not friendly at all’ to 20 = ‘extremely friendly’)

Wearing name badge Not wearing name badge

Rating Rank Rating Rank

18 17 13 11

14 12 2 1

10 8 6 5

17 15 4 3

16 14 8 7

18 17 18 17

5 4 7 6

11 9 15 13

20 20 12 10

19 19 3 2
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26 (a) Explain what ranking the data means.

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

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

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

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

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

 (b) Explain why there are three ranks of 17.

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

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

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

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

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

27 Calculate the mean rating of friendliness in each condition. Show your workings.

 

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

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

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

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

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

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

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

Ranking means putting all 20 friendliness ratings from both conditions together in

numerical order from lowest to highest and giving each one a position number. The

lowest rating (2) gets rank 1 and the highest rating (20) gets rank 20, so the rank

shows where a score sits relative to the others rather than its actual value.

Three shop assistants were given the same friendliness rating of 18, two in the name

badge condition and one in the no badge condition. Identical scores must share the

same rank. These three scores occupy positions 16, 17 and 18 in the order, so each is

given the mean of these positions: (16 + 17 + 18) divided by 3 = 51 divided by 3 =

17.

Mean = sum of all ratings divided by the number of ratings.

Wearing name badge: 18 + 14 + 10 + 17 + 16 + 18 + 5 + 11 + 20 + 19 = 148

148 divided by 10 = 14.8

Not wearing name badge: 13 + 2 + 6 + 4 + 8 + 18 + 7 + 15 + 12 + 3 = 88

88 divided by 10 = 8.8

Mean rating with a name badge = 14.8 and without a name badge = 8.8
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28 (a) Draw a fully labelled bar chart showing the mean rating of friendliness in each condition in 

this study.

 [4]

 (b) Outline one conclusion that can be reached from the information in this bar chart.

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

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

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

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

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

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

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

 .............................................................................................................................................  [4]

29 Explain why it may have been better to use the median to calculate the measure of central 

tendency in this study rather than the mean.

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

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

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

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

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

Shop assistants who wore a name badge were rated as more friendly than those who

did not, with a mean friendliness rating of 14.8 out of 20 compared with only 8.8 for

assistants with no badge, a difference of 6 points. This suggests that simply knowing

a person's name makes the interaction feel more personal, so customers feel they

know the assistant a little and see them as more approachable and friendly. A name

badge may therefore be a cheap way for shops to improve how friendly their staff

appear to customers.

The data contains extreme values, such as the rating of 5 in the name badge condition,

which is much lower than the other ratings of 10 to 20, and the 18 in the no badge

condition, which is far higher than the rest. The mean is pulled towards these anomalies

whereas the median uses the middle value and so is not distorted by them, giving a fairer

typical friendliness rating for each condition.

Mean rating of friendliness (0 to 20) given to shop assistants
wearing a name badge compared to those not wearing a name badge

Mean friendliness rating (0 to 20)

0

5

10

15

20

14.8

8.8

Wearing name badge Not wearing name badge

Condition (shop assistant with or without a name badge)
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30 (a) Calculate the U value for the data collected in this study using the Mann-Whitney U test 

formula provided. Show your workings.

  U = the smaller of U1 and U2

  Where U1 is … and U2 is …

  U1 = R1 – 
n1(n1 + 1)

2  U2 = R2 – 
n2(n2 + 1)

2

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

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

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................  [5]

n1 (wearing badge) = 10 and n2 (not wearing badge) = 10

R1 = sum of ranks for the wearing badge condition

R1 = 17 + 12 + 8 + 15 + 14 + 17 + 4 + 9 + 20 + 19 = 135

R2 = sum of ranks for the not wearing badge condition

R2 = 11 + 1 + 5 + 3 + 7 + 17 + 6 + 13 + 10 + 2 = 75

U1 = R1 - n1(n1 + 1)/2 = 135 - (10 x 11)/2 = 135 - 110/2 = 135 - 55 = 80

U2 = R2 - n2(n2 + 1)/2 = 75 - (10 x 11)/2 = 75 - 110/2 = 75 - 55 = 20

U is the smaller of U1 and U2, so U = 20
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 (b) The table below shows critical values at the 5% level of probability for the Mann-Whitney 

U test. Using the table, state the critical value and explain how you found this.

Nb

Na

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

5 2 3 5 6 7 8 9 11 12 13 14 15 17 18 19 20

6 5 6 8 10 11 13 14 16 17 19 21 22 24 25 27

7 8 10 12 14 16 18 20 22 24 26 28 30 32 34

8 13 15 17 19 22 24 26 29 31 34 36 38 41

9 17 20 23 26 28 31 34 37 39 42 45 48

10 23 26 29 33 36 39 42 45 48 52 55

11 30 33 37 40 44 47 51 55 58 62

12 37 41 45 49 53 57 61 65 69

13 45 50 54 59 63 67 72 76

14 55 59 64 67 74 78 83

15 64 70 75 80 85 90

16 75 81 86 92 98

17 87 93 99 105

18 99 106 112

19 113 119

20 127

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

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

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

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

 (c) Write the significance statement for the analysis performed on this data.

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

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

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

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

The critical value is 23. I found it by using the sample size in each condition, Na =

10 for the name badge group and Nb = 10 for the no badge group, and reading the

value where the row for Na = 10 meets the column for Nb = 10 at the 5% level.

U = 20, n1 = 10, n2 = 10, p < 0.05. The observed value of 20 is less than the critical

value of 23, so the result is significant at the 5% level. The null hypothesis is

rejected and the alternative hypothesis is accepted: name badges affected friendliness

ratings.
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31 No qualitative data was collected in this study. Explain why this is a weakness of this study.

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

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

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

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

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

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

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

32 Identify and explain two factors that could have affected the reliability of the data collected in this 

study. 

1  .......................................................................................................................................................

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

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

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

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

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

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

2  .......................................................................................................................................................

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

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

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

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

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

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

END OF QUESTION PAPER

Without qualitative data the study lacks depth and explanation. The 0 to 20 ratings show

that assistants with a name badge were seen as more friendly, but not why, for example

whether knowing the name made the interaction feel more personal or whether the

customer was reacting to the assistant's smile, appearance or how long they spent with

them. The psychologist therefore cannot be sure the badge itself caused the higher

friendliness ratings, which limits the conclusions that can be drawn.

Factor 1: different participants interpreting the 0 to 20 friendliness scale differently. As

an independent measures design was used, different customers rated the badge and no

badge assistants, and what one customer calls a 15 another might call a 10 for exactly the

same behaviour. The rating is therefore not a consistent measure, so the same assistant

could receive very different scores from different people, reducing the reliability of the

data collected, as repeating the study with new customers would be unlikely to give the

same ratings.

Factor 2: differences in the behaviour and appearance of the shop assistants themselves.

If different assistants were rated in the badge and no badge conditions, or if the same

assistant smiled more, chatted longer or was busier with one customer than another,

ratings would vary from interaction to interaction for reasons unrelated to the badge.

Standardising a script and the length of each interaction would have made the ratings

more consistent and so more reliable.
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ADDITIONAL ANSWER SPACE

If additional space is required, you should use the following lined page(s). The question number(s) 

must be clearly shown in the margin(s).
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