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SECTION A: Multiple choice

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

1 In which type of correlation do both variables increase at the same or similar rate?

 A negative

 B positive

 C skewed

 D zero

 Your answer  [1]

2 Which of these best describes when the null hypothesis has been incorrectly rejected?

 A critical error

 B statistical error

 C type 1 error

 D type 2 error

 Your answer  [1]

3 When data contains anomalies, which of these is it best to use?

 A mean

 B median

 C mode

 D percentage

 Your answer  [1]

4 Which inferential statistical test uses degrees of freedom (df) to find the critical value?

 A Chi-square

 B Mann-Whitney U Test

 C Spearman’s Rho

 D Wilcoxon Signed Ranks Test

 Your answer  [1]

B

C

B

A
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5 In a study investigating the difference in ratings (on a scale of 0 to 100) of self-esteem between 

males and females, which would be the appropriate inferential test to use to analyse the data?

 A Binomial Sign Test

 B Chi-square

 C Mann-Whitney U Test

 D Wilcoxon Signed Ranks Test

 Your answer  [1]

6 Which of these indicates the probability is less than 5%?

 A p<0.5

 B p>0.05

 C p<0.05

 D p>0.005

 Your answer  [1]

7 Which of these features is needed to choose a test of statistical significance?

 A central tendency

 B level of data

 C sample size

 D standard deviation

 Your answer  [1]

8 Which of these is the name of a technique for recording data when using the observation method?

 A participant sampling

 B random sampling

 C time sampling

 D quota sampling

 Your answer  [1]

C

C

B

C
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9 Which of these best describes what the standard deviation informs us?

 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 the study by Moray (1959) investigating auditory attention, what best describes the research 

method used?

 A field experiment

 B laboratory experiment using a mixture of repeated measures and independent measures 

design

 C laboratory experiment using independent measures design

 D quasi experiment

 Your answer  [1]

11 In the study by Levine et al. (2001) investigating cross cultural differences in helping behaviour, 

what level of data was recorded for the helping measure that involved responses to a dropped 

pen?

 A both ordinal and interval

 B interval

 C nominal

 D ordinal

 Your answer  [1]

12 Which decimal is represented by the fraction 
1

20
?

 A 0.2

 B 0.02

 C 0.5

 D 0.05

 Your answer  [1]

A

B

C

D
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13 If the variance for a set of data is 16, what is the standard deviation?

 A 3

 B 4

 C 8

 D 256

 Your answer  [1]

14 What type of distribution curve is this?

 

 A negatively skewed

 B non-skewed

 C normal

 D positively skewed

 Your answer  [1]

15 Which of these is an assumption of parametric inferential statistical tests?

 A data is asymmetrically distributed in the population

 B data is negatively skewed in the population

 C data is normally distributed in the population

 D data is positively skewed in the population

 Your answer  [1]

B

D

C
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16 What is 0.006089 written to two significant figures?

 A 0.00

 B 0.0060

 C 0.0061

 D 0.61

 Your answer  [1]

17 Which of these comes first when citing an academic reference?

 A date of publication

 B first name initial

 C place of publication 

 D surname

 Your answer  [1]

18 What name refers to data before any analysis is done?

 A nominal

 B parametric

 C primary

 D raw 

 Your answer  [1]

19 Which of these is not the name of a type of experimental design?

 A independent measures

 B matched participants

 C repeated measures

 D structured pairs

 Your answer  [1]

C

D

D

D
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20 Which of these is not a measure of dispersion?

 A variance

 B median

 C range

 D standard deviation

 Your answer  [1]

Turn over for the next question.

B
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SECTION B: Research design and response

Answer all the questions.

Ready meal

Many things can influence people's eating habits and how much food we consume, including the 

appearance of food and how it is served. For example, some research suggests that people put less 

food on a red plate, and eat less from it, than a white plate. To investigate this further, psychologists 

want to use the experimental method to study the effect of plate colour on food consumption.

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

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

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

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

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

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

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

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

a difference in how much food people eat off a red plate compared to a white plate. 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 your independent variable

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

• details of how one ethical consideration would be addressed.

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

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

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

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

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

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

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

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

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

Participants will eat a smaller mass of food (measured in grams) from a meal served

on a red plate than from the same meal served on a white plate.

Sampling: I would use opportunity sampling, approaching students in my sixth form

canteen at lunchtime and asking whoever was available and willing to take part until I had

20 participants. I would use this because it is quick, cheap and convenient, and because,

as the study involves eating a real meal, I need people who are physically present and

about to eat anyway. In my own practical on memory I used opportunity sampling of

students in the common room and it allowed me to collect 20 participants in a single day,

so I know it is practical for a small-scale study, even though it may not be fully

representative.
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 ..........................................................................................................................................................

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Independent variable: the IV is the colour of the plate, and I would operationalise it as two

conditions - a red plate and a white plate - with the plates being identical in size (25

cm) and shape so only the colour differs. I would use a repeated measures design in

which each participant eats from a red plate on one day and a white plate on another

day, counterbalanced so half have red first and half have white first. I chose this because

it removes participant variables such as appetite and body size, which strongly affect how

much someone eats, and counterbalancing controls order effects, which I found were a

problem in my own repeated measures practical.

Dependent variable: the DV is the amount of food eaten. I would operationalise it by

serving each participant exactly 400 g of the same pasta dish, then weighing what

remains on the plate on digital kitchen scales after 20 minutes, so food eaten = 400 g

minus the mass left, giving quantitative interval data in grams. I chose weighing rather

than asking participants how full they felt because it is objective and reliable and lets me

calculate a mean for each condition and run a Wilcoxon test. In my practical I scored a

standardised memory test to get quantitative data, and this made comparing conditions

much easier than open answers.

Ethics: the main consideration is informed consent (respect). Before taking part each

participant would sign a consent form explaining that they would eat two meals in a study

of eating habits, that they could leave at any time and that they would be asked about

allergies and dietary needs first. I would not reveal that plate colour was the IV until the

debrief, to avoid demand characteristics, but I would fully debrief them afterwards and

give them the right to withdraw their data. This is important because eating is a personal

matter and participants must not feel pressured to eat. In my own practical I used a

written consent form and debrief sheet, so I would follow the same procedure here.
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23 (a) Outline one strength of using a repeated measures design in this study.

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

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

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

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

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

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

 (b) Outline one weakness of using a repeated measures design in this study.

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

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

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

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

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

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

24 (a) Outline one way you could obtain qualitative data in this study.

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

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

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

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

One strength is that participant variables are controlled. Each person eats from

both the red plate and the white plate, so differences between the two conditions

in how much food is eaten cannot be explained by one group simply having bigger

appetites or larger body sizes than the other, meaning any difference is more

likely to be due to plate colour.

One weakness is order effects. If a participant eats a meal from the red plate

first and then from the white plate, they may eat less in the second condition

because they are still full or have become bored of the same food, so a difference

in food eaten could be due to the order of the conditions rather than the colour

of the plate.

After each meal I would ask participants an open question in a short interview,

such as "Describe how the appearance of the plate and food affected how much

you felt like eating", and record their answers in their own words.
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 (b) Evaluate the use of qualitative data in this study.

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

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

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

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

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

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

25 Evaluate the external validity of this study.

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

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

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

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

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

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

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

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

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

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

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

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

A strength of the qualitative data is that it gives rich, detailed answers that

explain why a participant ate more or less from the red plate, for example if they

found the red made the food look less appetising, which the amount eaten in

grams alone cannot tell us. However, the answers are subjective, so the researcher

has to interpret what each participant meant, and the descriptions cannot be

ranked or used to calculate a mean to compare the two plate colours directly.

Ecological validity is a weakness. Participants ate a set portion of one pasta dish in a

laboratory-style setting, knowing their eating was being measured, from a plate they

did not choose. In everyday life people serve themselves, choose their own food and eat

socially, so the effect of plate colour on grams eaten may not reflect how much people

really eat from red crockery at home or in restaurants.

Population validity is also limited because the opportunity sample of 20 sixth form

students is a narrow group. Older adults, children or people on diets may respond to

plate colour differently, so the finding that a red plate reduces food consumption may

not generalise to the wider population.

However, eating a meal from a plate is an everyday task participants would do anyway,

so the behaviour measured is realistic, giving the study some ecological validity

compared with a questionnaire about eating.
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SECTION C: Data analysis and interpretation

Answer all the questions.

Extroversion = Extra money?

A psychologist investigated whether how much a person earns is related to the personality trait of 

extroversion. Participants were asked to provide details of their current annual salary. They then 

completed a general lifestyle questionnaire, which included a question asking them to rate how 

extrovert they were on a scale of 0 (‘not at all extrovert’) to 100 (‘extremely extrovert’). The table 

below presents the data collected in the study.

Participant
Annual

salary (£s)

Extroversion

rating (0–100)

Ranks of the data collected

Annual

salary (£s)

Extroversion

rating (0–100)

a 50 000 85 9 9

b 55 000 65 10 6.5

c 10 000 95 1 11.5

d 40 000 60 7 5

e 30 000 45 5 4

f 15 000 30 2 1

g 25 000 40 4 3

h 60 000 90 11 10

i 35 000 70 6 8

j 20 000 35 3 2

k 70 000 95 12 11.5

l 45 000 65 8 6.5

26 (a) Explain how the data has been ranked in this study.

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

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

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

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

Each set of scores has been put in order and given a number showing its position.

The lowest annual salary (£10 000) has been given rank 1 and the highest (£70 000)

rank 12, and the extroversion ratings have been ranked in the same way, with the

lowest rating of 30 given rank 1 and the highest of 95 given the top rank.
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 (b) Explain why the data for the rating of extroversion for participants (b) and (l) have both been 

given rank 6.5.

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

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

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

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

27 (a) Draw a fully labelled scatter diagram showing the data collected in this study. 

 [4]

 (b) Outline two conclusions from this scatter diagram.

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

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

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

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

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

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

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

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

Participants b and l both gave the same extroversion rating of 65, so they are

tied. In the ordered list of ratings they would occupy positions 6 and 7, so these

two ranks are added together and divided by two: (6 + 7) / 2 = 6.5. Both

participants are therefore given the shared rank of 6.5.

1. There is a positive correlation between annual salary and extroversion rating: as

salary increases, the self-rating of extroversion also tends to increase, so the

points slope upwards from bottom left to top right (participant f earns £15 000

and rated themselves 30, while h earns £60 000 and rated themselves 90).

2. Extroversion does not necessarily cause a person to earn a higher salary,

because a correlation cannot show cause and effect; another factor such as the

type of job could affect both. There is also an anomaly: participant c earns only

£10 000 but gave a very high extroversion rating of 95.

Scatter diagram to show the correlation between annual salary and extroversion rating

0

20

40

60

80

100

Extroversion
rating (0-100)

0 10 000 20 000 30 000 40 000 50 000 60 000 70 000
Annual salary (£s)
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28 Calculate the mean rating of extroversion. Show your workings and present your finding to 2 

significant figures.

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

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

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

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

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

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

29 Explain why it is more appropriate to use the mean, rather than the median, to calculate central 

tendency in this study.

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

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

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

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

30 (a) Calculate the correlation coefficient for the data collected in this study using the formula for 

Spearman’s ranked correlation coefficient presented below. Show your workings.

  r
s
 = 1 – 

6 (Σ d 2 )

n (n 2 –1)

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

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

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

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

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

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

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

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

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

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

Mean = sum of all ratings / number of participants

= (85 + 65 + 95 + 60 + 45 + 30 + 40 + 90 + 70 + 35 + 95 + 65) / 12

= 775 / 12

= 64.5833...

Mean extroversion rating = 65 (to 2 significant figures)

The mean is the most sensitive measure because it uses every participant's extroversion

rating in the calculation, so it is more mathematically accurate, whereas the median

only uses the middle values. There are no extreme or anomalous extroversion ratings

(they all fall between 30 and 95), so the mean will not be distorted by outliers.

Difference d = salary rank - extroversion rank for each participant:

a: 9-9 = 0, b: 10-6.5 = 3.5, c: 1-11.5 = -10.5, d: 7-5 = 2, e: 5-4 = 1, f: 2-1 = 1,

g: 4-3 = 1, h: 11-10 = 1, i: 6-8 = -2, j: 3-2 = 1, k: 12-11.5 = 0.5, l: 8-6.5 = 1.5

d squared: 0, 12.25, 110.25, 4, 1, 1, 1, 1, 4, 1, 0.25, 2.25

Sum of d squared = 138, n = 12

rs = 1 - (6 x 138) / (12 x (144 - 1)) = 1 - 828 / (12 x 143)

= 1 - 828 / 1716 = 1 - 0.4825

rs = +0.517 (to 3 significant figures)
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 (b) An extract from the table of critical values for Spearman’s ranked correlation coefficient is 

shown below. 

         Level of significance for a two-tailed test

0.10 0.05 0.02 0.01

n = 4 1.000

5 0.900 1.000 1.000

6 0.829 0.886 0.943 1.000

7 0.714 0.786 0.893 0.929

8 0.643 0.738 0.833 0.881

9 0.600 0.700 0.783 0.833

10 0.564 0.648 0.745 0.794

11 0.536 0.618 0.709 0.755

12 0.503 0.587 0.671 0.727

13 0.484 0.560 0.648 0.703

14 0.464 0.538 0.622 0.675

15 0.443 0.521 0.604 0.654

16 0.429 0.503 0.582 0.635

17 0.414 0.485 0.566 0.615

18 0.401 0.472 0.550 0.600

19 0.391 0.460 0.535 0.584

20 0.380 0.447 0.520 0.570

  r
s must equal or exceed the table critical value to be significant at the stated level of probability.

  Using this table, identify the critical value at the 5% probability level for data collected in this 

study.

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

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

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

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

There are 12 participants, so n = 12. Reading across the n = 12 row to the 0.05

(5%) column for a two-tailed test, the critical value is 0.587.
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 (c) Write the significance statement for the analysis performed on this data using Spearman’s 

ranked correlation coefficient.

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

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

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

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

31 Outline one weakness of not having qualitative data in this study.

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

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

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

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

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

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

32 Outline two things that could have affected the validity of the data collected in this study.

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

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

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

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

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

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

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

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

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

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

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

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

END OF QUESTION PAPER

As the observed value of rs (+0.517) is smaller than the critical value of 0.587 for

n = 12 at p < 0.05 (two-tailed), the result is not significant. The null hypothesis

is accepted: there is no significant relationship between annual salary and

extroversion self-rating.

Without qualitative data the psychologist only knows that salary and the extroversion

rating are related; they do not know the reasons why. A participant could not explain,

for example, that being outgoing helped them get promoted or that their high salary

comes from a sales job that requires extroversion, so the numbers on the 0 to 100

scale give no insight into how personality might affect what a person earns.

1. Social desirability and demand characteristics may have reduced the validity of the

extroversion rating. Participants rated themselves on a 0 to 100 scale and, because

being extrovert is often seen as a positive trait, people may have given themselves a

higher rating than is true, so the scores may not measure their real personality.

2. Honesty about salary may also have affected validity. Participants had to report

their own annual salary and some may have exaggerated it to look more successful, or

rounded it or left out bonuses, so the salary figures may not be an accurate measure

of what they really earn. In addition, participants may have interpreted the words "not

at all extrovert" and "extremely extrovert" differently, so a rating of 65 may not mean

the same thing to each person, lowering the validity of the comparison between them.
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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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