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FORMULAE AND STATISTICAL TABLES

Standard deviation (sample estimate)
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Spearman’s rank correlation coefficient
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d

n n

Critical values for Spearman’s rank

Level of significance for a one-tailed test
0.05 0.025 0.01 0.005 0.0025

Level of significance for a two-tailed test
N 0.10 0.05 0.025 0.01 0.005
5 0.900 1.000 1.000 1.000 1.000
6 0.829 0.886 0.943 1.000 1.000
7 0.714 0.786 0.893 0.929 0.964
8 0.643 0.738 0.833 0.881 0.905
9 0.600 0.700 0.783 0.833 0.867

10 0.564 0.648 0.745 0.794 0.830
11 0.536 0.618 0.709 0.755 0.800
12 0.503 0.587 0.678 0.727 0.769
13 0.484 0.560 0.648 0.703 0.747
14 0.464 0.538 0.626 0.679 0.723
15 0.446 0.521 0.604 0.654 0.700
16 0.429 0.503 0.582 0.635 0.679
17 0.414 0.485 0.566 0.615 0.662
18 0.401 0.472 0.550 0.600 0.643
19 0.391 0.460 0.535 0.584 0.628
20 0.380 0.447 0.520 0.570 0.612
21 0.370 0.435 0.508 0.556 0.599
22 0.361 0.425 0.496 0.544 0.586
23 0.353 0.415 0.486 0.532 0.573
24 0.344 0.406 0.476 0.521 0.562
25 0.337 0.398 0.466 0.511 0.551
26 0.331 0.390 0.457 0.501 0.541
27 0.324 0.382 0.448 0.491 0.531
28 0.317 0.375 0.440 0.483 0.522
29 0.312 0.368 0.433 0.475 0.513
30 0.306 0.362 0.425 0.467 0.504

The calculated value must be equal to or exceed the critical value in this table for 
significance to be shown.
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Chi-squared distribution formula

X
O E
E

2
2

�
�� �

�
 

df r c� �� � �� �1 1

Critical values for chi-squared distribution

Level of significance for a one-tailed test
0.10 0.05 0.025 0.01 0.005 0.0005

Level of significance for a two-tailed test
df 0.20 0.10 0.05 0.025 0.01 0.001
1 1.64 2.71 3.84 5.02 6.64 10.83
2 3.22 4.61 5.99 7.38 9.21 13.82
3 4.64 6.25 7.82 9.35 11.35 16.27
4 5.99 7.78 9.49 11.14 13.28 18.47
5 7.29 9.24 11.07 12.83 15.09 20.52
6 8.56 10.65 12.59 14.45 16.81 22.46
7 9.80 12.02 14.07 16.01 18.48 24.32
8 11.03 13.36 15.51 17.54 20.09 26.12
9 12.24 14.68 16.92 19.02 21.67 27.88

10 13.44 15.99 18.31 20.48 23.21 29.59

11 14.63 17.28 19.68 21.92 24.73 31.26
12 15.81 18.55 21.03 23.34 26.22 32.91
13 16.99 19.81 22.36 24.74 27.69 34.53
14 18.15 21.06 23.69 26.12 29.14 36.12
15 19.31 22.31 25.00 27.49 30.58 37.70
16 20.47 23.54 26.30 28.85 32.00 39.25
17 21.62 24.77 27.59 30.19 33.41 40.79
18 22.76 25.99 28.87 31.53 34.81 42.31
19 23.90 27.20 30.14 32.85 36.19 43.82
20 25.04 28.41 31.41 34.17 37.57 45.32

21 26.17 29.62 32.67 35.48 38.93 46.80
22 27.30 30.81 33.92 36.78 40.29 48.27
23 28.43 32.01 35.17 38.08 41.64 49.73
24 29.55 33.20 36.42 39.36 42.98 51.18
25 30.68 34.38 37.65 40.65 44.31 52.62
26 31.80 35.56 38.89 41.92 45.64 54.05
27 32.91 36.74 40.11 43.20 46.96 55.48
28 34.03 37.92 41.34 44.46 48.28 56.89
29 35.14 39.09 42.56 45.72 49.59 58.30
30 36.25 40.26 43.77 46.98 50.89 59.70

40 47.27 51.81 55.76 59.34 63.69 73.40
50 58.16 63.17 67.51 71.42 76.15 86.66
60 68.97 74.40 79.08 83.30 88.38 99.61
70 79.72 85.53 90.53 95.02 100.43 112.32

The calculated value must be equal to or exceed the critical value in this table for 
significance to be shown.
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Mann-Whitney U test formulae

U n n
n n

R

U n n
n n

R

a a b
a a

a

b a b
b b

b

� �
�� �

�

� �
�� �

�

�

�

1

2

1

2

(U is the smaller of Ua and Ub)

Critical values for the Mann-Whitney U test

Nb

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

Na

p ≤ 0.05 (one-tailed), p ≤ 0.10 (two-tailed)

5 4 5 6 8 9 11 12 13 15 16 18 19 20 22 23 25

6 5 7 8 10 12 14 16 17 19 21 23 25 26 28 30 32

7 6 8 11 13 15 17 19 21 24 26 28 30 33 35 37 39

8 8 10 13 15 18 20 23 26 28 31 33 36 39 41 44 47

9 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54

10 11 14 17 20 24 27 31 34 37 41 44 48 51 55 58 62

11 12 16 19 23 27 31 34 38 42 46 50 54 57 61 65 69

12 13 17 21 26 30 34 38 42 47 51 55 60 64 68 72 77

13 15 19 24 28 33 37 42 47 51 56 61 65 70 75 80 84

14 16 21 26 31 36 41 46 51 56 61 66 71 77 82 87 92

15 18 23 28 33 39 44 50 55 61 66 72 77 83 88 94 100

16 19 25 30 36 42 48 54 60 65 71 77 83 89 95 101 107

17 20 26 33 39 45 51 57 64 70 77 83 89 96 102 109 115

18 22 28 35 41 48 55 61 68 75 82 88 95 102 109 116 123

19 23 30 37 44 51 58 65 72 80 87 94 101 109 116 123 130

20 25 32 39 47 54 62 69 77 84 92 100 107 115 123 130 138
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Nb

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

Na

p ≤ 0.01 (one-tailed), p ≤ 0.02 (two-tailed)

5 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

6 2 3 4 6 7 8 9 11 12 13 15 16 18 19 20 22

7 3 4 6 7 9 11 12 14 16 17 19 21 23 24 26 28

8 4 6 7 9 11 13 15 17 20 22 24 26 28 30 32 34

9 5 7 9 11 14 16 18 21 23 26 28 31 33 36 38 40

10 6 8 11 13 16 19 22 24 27 30 33 36 38 41 44 47

11 7 9 12 15 18 22 25 28 31 34 37 41 44 47 50 53

12 8 11 14 17 21 24 28 31 35 38 42 46 49 53 56 60

13 9 12 16 20 23 27 31 35 39 43 47 51 55 59 63 67

14 10 13 17 22 26 30 34 38 43 47 51 56 60 65 69 73

15 11 15 19 24 28 33 37 42 47 51 56 61 66 70 75 80

16 12 16 21 26 31 36 41 46 51 56 61 66 71 76 82 87

17 13 18 23 28 33 38 44 49 55 60 66 71 77 82 88 93

18 14 19 24 30 36 41 47 53 59 65 70 76 82 88 94 100

19 15 20 26 32 38 44 50 56 63 69 75 82 88 94 101 107
20 16 22 28 34 40 47 53 60 67 73 80 87 93 100 107 114

Nb

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

Na

p ≤ 0.025 (one-tailed), p ≤ 0.05 (two-tailed)

5 2 3 5 6 7 8 9 11 12 13 14 15 17 18 19 20
6 3 5 6 8 10 11 13 14 16 17 19 21 22 24 25 27
7 5 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
8 6 8 10 13 15 17 19 22 24 26 29 31 34 36 38 41
9 7 10 12 15 17 20 23 26 28 31 34 37 39 42 45 48

10 8 11 14 17 20 23 26 29 33 36 39 42 45 48 52 55
11 9 13 16 19 23 26 30 33 37 40 44 47 51 55 58 62
12 11 14 18 22 26 29 33 37 41 45 49 53 57 61 65 69
13 12 16 20 24 28 33 37 41 45 50 54 59 63 67 72 76
14 13 17 22 26 31 36 40 45 50 55 59 64 67 74 78 83
15 14 19 24 29 34 39 44 49 54 59 64 70 75 80 85 90
16 15 21 26 31 37 42 47 53 59 64 70 75 81 86 92 98
17 17 22 28 34 39 45 51 57 63 67 75 81 87 93 99 105
18 18 24 30 36 42 48 55 61 67 74 80 86 93 99 106 112
19 19 25 32 38 45 52 58 65 72 78 85 92 99 106 113 119
20 20 27 34 41 48 55 62 69 76 83 90 98 105 112 119 127
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Nb

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

Na

p ≤ 0.005 (one-tailed), p ≤ 0.01 (two-tailed)

5 0 1 1 2 3 4 5 6 7 7 8 9 10 11 12 13

6 1 2 3 4 5 6 7 9 10 11 12 13 15 16 17 18

7 1 3 4 6 7 9 10 12 13 15 16 18 19 21 22 24

8 2 4 6 7 9 11 13 15 17 18 20 22 24 26 28 30

9 3 5 7 9 11 13 16 18 20 22 24 27 29 31 33 36

10 4 6 9 11 13 16 18 21 24 26 29 31 34 37 39 42

11 5 7 10 13 16 18 21 24 27 30 33 36 39 42 45 48

12 6 9 12 15 18 21 24 27 31 34 37 41 44 47 51 54

13 7 10 13 17 20 24 27 31 34 38 42 45 49 53 56 60

14 7 11 15 18 22 26 30 34 38 42 46 50 54 58 63 67

15 8 12 16 20 24 29 33 37 42 46 51 55 60 64 69 73

16 9 13 18 22 27 31 36 41 45 50 55 60 65 70 74 79

17 10 15 19 24 29 34 39 44 49 54 60 65 70 75 81 86

18 11 16 21 26 31 37 42 47 53 58 64 70 75 81 87 92

19 12 17 22 28 33 39 45 51 56 63 69 74 81 87 93 99
20 13 18 24 30 36 42 48 54 60 67 73 79 86 92 99 105

The calculated value must be equal to or less than the critical value in this table for 
significance to be shown.
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Wilcoxon Signed Ranks test process

• Calculate the difference between two scores by taking one from the other

• Rank the differences giving the smallest difference Rank 1

 Note: do not rank any differences of 0 and when adding the number of scores,  
do not count those with a difference of 0, and ignore the signs when calculating  
the difference

• Add up the ranks for positive differences

• Add up the ranks for negative differences

• T is the figure that is the smallest when the ranks are totalled (may be positive 
or negative)

• N is the number of scores left, ignore those with 0 difference

Critical values for the Wilcoxon Signed Ranks test

n

Level of significance for a one-tailed test

0.05 0.025 0.01

Level of significance for a two-tailed test

0.1 0.05 0.02

N=5 0 – –

6 2 0 –

7 3 2 0

8 5 3 1

9 8 5 3

10 11 8 5

11 13 10 7

12 17 13 9

The calculated value must be equal to or less than the critical value in this table for 
significance to be shown.
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Answer ALL questions. Write your answers in the spaces provided.

SECTION A

Research Methods

1	 Pets and social media study

	 Researchers wanted to investigate the perceptions of people with pets on social 
media websites.

	 Some people use social media websites/apps to look for new friends and others 
to connect with existing friends. Researchers wanted to investigate how women 
perceive men on social media websites in relation to a pet being in the profile 
picture.

	 The researchers devised a questionnaire to assess how men were perceived in two 
pictures by women. One picture was a man alone and the other was the same man 
holding a cat. Women aged 18–24 were asked a number of questions regarding 
personality characteristics of the man in the two pictures. The women rated the man 
in the two different pictures for extraversion, agreeableness and conscientiousness.

•	 Extraversion (categorised by active, sociable, talkative behaviour) included 
statements such as ‘the man would be outgoing’.

•	 Agreeableness (categorised by cooperative, compliant, good‑natured behaviour) 
included statements such as ‘the man would sympathise with others’ feelings’.

•	 Conscientiousness (categorised by careful, thorough, organised behaviour) 
included statements such as ‘the man would pay attention to details’.

	 Each participant rated the man on a scale from 1 (strongly disagree) to 7 (strongly 
agree), as shown in Figure 1.

Strongly 
disagree

Moderately 
disagree

Slightly 
disagree

Neither 
agree nor 
disagree

Slightly 
agree

Moderately 
agree

Strongly 
agree

The man 
would be 
outgoing

1 2 3 4 5 6 7

Figure 1

(Source: adapted from Kogan and Volsche (2020))
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	 The researchers compared the mean scores given by the participants for the two 
pictures for the different personality characteristics.

	 The results of the personality ratings for the two pictures are shown in Table 1.

Extraversion (1–7) Agreeableness (1–7) Conscientiousness (1–7)

Man alone 4.23 3.59 3.53

Man holding 
a cat 2.96 4.67 3.50

Table 1

	 (a)	 Explain two conclusions you can make using the data in Table 1.
(4)

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

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

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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The women perceived the man as more extraverted when he was alone than when he

was holding a cat,

because the mean extraversion rating for the man alone was 4.23 out of 7, which was

higher than the mean of 2.96 given when he was holding a cat, a difference of 1.27.

The women perceived the man as more agreeable when he was holding a cat than

when he was alone,

as the mean agreeableness rating was 4.67 out of 7 for the man holding a cat

compared with only 3.59 for the man alone, whereas conscientiousness was almost the

same (3.53 and 3.50), so the cat did not change how organised he seemed.
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  

	 In a later question, the participants were asked about how likely they would be to 
add the man as a friend on their social media profile.

	 The likelihood of adding the man as a friend on their social media profile was 
rated on a scale from 1 to 10, where 1 indicated ‘they would not consider it’ and 10 
indicated ‘absolutely yes’.

	 Once the researchers had the data, they decided to conduct a Wilcoxon Signed Ranks 
test to determine whether there was a difference in the likelihood of adding the man 
as a friend on their social media profile in the two pictures.

	 (b)	 Complete Table 2 and calculate the Wilcoxon Signed Ranks test for the pets and 
social media study.

(4)

Participant Likelihood 
of adding 
the man 

alone as a 
friend

Likelihood 
of adding 
the man 

with a cat 
as a friend

Difference Rank Rank if 
positive

Rank if 
negative

A 7 5

B 8 7

C 5 6

D 10 3

E 7 7

F 4 5

G 6 3

H 6 2

Total:

Table 2

SPACE FOR CALCULATIONS

Wilcoxon T value . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2 4 4

1 2 2

−1 2 2

7 7 7

0 – – –

−1 2 2

3 5 5

4 6 6

24 4

Differences (alone − with cat): 2, 1, −1, 7, 0, −1, 3, 4
Ignore the 0 (participant E), so N = 7
Rank ignoring signs: three 1s share ranks 1, 2, 3 so each = 2;
2 = rank 4, 3 = rank 5, 4 = rank 6, 7 = rank 7
Positive ranks: 4 + 2 + 7 + 5 + 6 = 24
Negative ranks: 2 + 2 = 4      T = smaller total = 4

T = 4
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	 (c)	 Explain one strength and one weakness of using a questionnaire in the pets and 
social media study.

(4)

		  Strength

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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(Total for Question 1 = 12 marks)

The questionnaire is standardised, as every woman rated the same two pictures of the

man using the same Likert-style statements on a 1 to 7 scale, so it can be repeated

to test for reliability,

because responses, such as how outgoing they believe the man to be, can be compared

and checked for consistency.

The questionnaire used closed questions that only collected quantitative ratings of the

man's personality, so it may lack validity,

because the researchers would not know the underlying reasons why the women rated

the man holding a cat as less extraverted but more agreeable.
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  

2	 Laptop versus longhand study

	 Researchers wanted to investigate the effectiveness of different forms of note-taking 
on achievement.

	 The researchers noticed that students were more often using laptops to record 
lecture notes compared to the traditional longhand pen and paper method. As such, 
they wanted to compare how effective each form of note-taking was for a group 
of participants.

	 37 university students from an American university were recruited for the study and 
were required to attend a lecture as part of their university course on educational 
psychology. The pre‑recorded lecture lasted 23 minutes and consisted of text and 
images to remember and took place in their usual lecture hall.

	 The participants were split into two groups.

•	 Group A – Laptop note-taking (N=20)

•	 Group B – Longhand note-taking (N=17)

	 Both groups saw the same lecture separately and were given a filler/distracter task. 
The filler/distracter task involved vocabulary multiple choice questions to ensure any 
information from the lecture had entered their long‑term memory.

	 After the filler/distracter task, participants were given 15 minutes to review their 
notes and were then tested on the lecture material. Testing of the groups involved 
37 multiple choice questions based on the lecture material, which included 
assessment on ‘image’ and ‘text‑related’ information.

(Source: adapted from Luo et al. (2018))

	 (a)	 Describe how the researchers of the laptop versus longhand study could have 
used a stratified sampling technique to recruit the participants.

(2)

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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The researchers would identify the strata (subgroups) in the population of students on

the educational psychology course at the American university, such as gender or

ethnicity, and the proportion in each stratum.

They would then randomly select students from each stratum in the same proportions

to make up the 37 participants.
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	 The mean results for the test are shown in Table 3.

Group Text‑related performance  
(% correct responses)

Image‑related performance  
(% correct responses)

Group A: laptop 
note‑taking (N=20)

69 53

Group B: longhand 
note‑taking (N=17)

70 67

Table 3

	 (b)	 Explain one conclusion you can make using the data in Table 3.
(2)
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	 (c)	 The researchers in the laptop versus longhand study carried out a Mann Whitney 
U test to see if there was a difference in the overall performance of the groups 
of participants. They used a two‑tailed (non-directional) test with a 1% level of 
significance and their observed/calculated value was 84.

		  Explain what this shows in terms of the overall performance of the groups in the 
laptop versus longhand study.

(2)
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Participants who took longhand notes performed better on image-related information

than those who took notes on a laptop,

as Group B scored 67% correct on image-related questions on average compared with

53% for Group A, 14% higher, while text-related scores were almost the same (70%

and 69%).

The calculated value of U = 84 is less than the critical value of 86 (N1 = 17, N2 =

20, two-tailed, p ≤ 0.01), so the result is significant.

This means there is a significant difference in overall test performance between the

laptop note-taking group and the longhand note-taking group, so the null hypothesis

can be rejected.
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	 (d)	 The researchers in the laptop versus longhand study used a field experiment.

		  Explain one strength of using a field experiment for the laptop versus 
longhand study.

(2)
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	 (e)	 Explain two improvements that could have been made to the laptop versus 
longhand study.

(4)
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(Total for Question 2 = 12 marks)

TOTAL FOR SECTION A = 24 MARKS

Using a field experiment means the students showed real-life note-taking behaviour, so

the study has high ecological validity,

because they were in their usual lecture hall watching a lecture from their own

educational psychology course, so they would act naturally when taking notes by laptop

or longhand.

The researchers could have recruited students from different universities across the

USA rather than from just one American university,

because this would give a more representative sample of students taking notes by

laptop or longhand, so the results could be generalised to university students across

America.

The researchers could have made sure each student was assigned to the note-taking

method they usually use,

as students would already be familiar with taking notes by laptop or by hand, so the

comparison would show the true effectiveness of each method rather than unfamiliarity,

increasing validity.
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SECTION B

Review of Studies

3	 Screen advertising and children study

	 Researchers wanted to investigate the effect of screen advertising on what food or 
drink children consumed.

	 They conducted a meta‑analysis on studies conducted from 1980 to 2018 on children 
aged between 2–18 years old in terms of how different forms of screen advertising 
affected what they consumed.

	 Screen advertising included TV and internet sites or internet adverts when playing 
games. They included all languages and countries in their inclusion criteria for the 
study, but excluded adults, non‑screen advertising, and studies prior to 1980.

	 The researchers compared the findings from studies about food advertising to 
non‑food advertising, such as for toys. 11 studies about food advertising on TV and 
5 studies for internet‑based food advertising were included in their analysis.

	 The researchers looked at two different methodologies:

•	 Experimental evidence, where children watched adverts embedded in TV or the 
internet and were offered food immediately afterwards, with studies varying the 
types of food available.

•	 Non‑experimental evidence, through studies using various surveys/
questionnaires to consider the impact of screen advertising on body mass 
index (BMI).

	 For the experimental evidence, it was found that food advertising increased 
the immediate dietary intake of the children, where they consumed on 
average 60 calories more than children exposed to non‑food advertising. In the 
non‑experimental evidence, there was a significant positive association between 
the amount of food advertising children were exposed to and their body mass 
index (BMI).

	 The study concluded that exposure to unhealthy food advertising on TV and the 
internet increased the calorie consumption and body mass index (BMI) in children.

(Source: adapted from Russell et al. (2018))
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  

	 (a)	 Explain one weakness of using a meta‑analysis for the screen advertising and 
children study.

(2)
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	 (b)	 Using research evidence, explain how far learning theories can account for the 
findings of the screen advertising and children study.
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The 16 studies in the meta-analysis (11 on TV and 5 on internet food advertising)

are likely to have used different methodologies, such as experiments and surveys, which

reduces reliability,

because comparing the effects of screen adverts on children's food intake is difficult

when the procedures were not replicated, so the researchers cannot directly test the

findings for consistency.

Social learning theory can account for the findings, as children watching screen adverts

may observe a role model, such as an actor or cartoon character, eating and enjoying

the food. If they pay attention to and retain this, and are motivated by the vicarious

reinforcement, they may reproduce it, which could explain why children who saw food

adverts consumed on average 60 calories more than those exposed to non-food adverts.

Bandura (1963) found that children imitated aggressive behaviour modelled on film by

both a human and a cartoon cat, which supports the idea that children imitate eating

behaviour seen in TV and internet adverts.

Classical conditioning may also explain the findings. Repeated exposure to food adverts

pairs the advert (NS) with food (UCS), which naturally produces pleasure (UCR), so

the advert becomes a CS that triggers pleasure and food seeking (CR). This could

account for the positive association between the amount of food advertising and BMI.

Pavlov (1927) showed that dogs could be conditioned to salivate to a neutral stimulus

such as a metronome when it was paired with food, supporting how adverts could come

to trigger eating.

Operant conditioning could also explain why the eating continues, as children gain

stemup.co.uk
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(Total for Question 3 = 8 marks)

positive reinforcement from the pleasant taste of the food after watching food adverts,

so they repeat this, increasing calorie intake and BMI over time, while the non-food

group may be reinforced by toys instead.

However, learning theories can only partly account for the findings. Biological psychology

could equally explain them: Olds and Milner (1954) found that rats would repeatedly

press a lever to stimulate reward areas of the brain, suggesting that eating tasty food

activates the dopamine reward pathway and strengthens the desire to eat more. Also,

the BMI evidence was correlational survey data, so it cannot show that learning from

adverts caused weight gain. Therefore learning theories account for the findings to a

large, but not complete, extent.

stemup.co.uk

https://stemup.co.uk


*P75770RA01832*

D
O

 N
O

T W
RITE IN

 TH
IS A

REA
 		

D
O

 N
O

T W
RITE IN

 TH
IS A

REA
						





D

O
 N

O
T W

RITE IN
 TH

IS A
REA D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 		
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

						





D
O

 N
O

T 
W

RI
TE

 IN
 T

H
IS

 A
RE

A

18

  

4	 Evaluate Baddeley (1966b) and Rosenhan (1973) in terms of their scientific status.
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Science is characterised by empirical, objective and controlled methods that test

falsifiable hypotheses, produce replicable findings and build theories, often by reducing

behaviour to measurable variables.

Baddeley (1966b) tested acoustic and semantic coding in long-term memory (LTM) in

a laboratory. In experiment one, participants heard a list of ten words, either

acoustically similar or dissimilar, and had to recall them in the correct order.

Participants who failed a listening test were excluded. He used controls such as the

same four lists of words and precise timings, for example for writing down the words

and for the intervening filler task of writing down digits, followed by an unexpected

retest after a 15 minute interval. He concluded that short-term memory (STM) and

LTM largely code information differently, with STM relying mainly on acoustic coding

and LTM relying heavily on semantic coding.

Baddeley's study is highly scientific because of its use of controls. Using the same lists

of words and precise timings gave a standardised procedure, which increased reliability,

so the study can be replicated to check the findings. By using a laboratory setting and

removing participants who could not pass the listening test, he excluded extraneous

variables such as hearing problems, so he could be more confident in inferring cause

and effect between the type of word list (IV) and recall (DV).

Baddeley also followed the hypothetico-deductive method. He used findings from his

earlier 1966a study of STM to make a testable hypothesis about what would happen in

LTM, and refined this across the three experiments in the 1966b study, for example by

adding a retest to separate STM from LTM. This building and refining of theory is a

scientific approach. Isolating acoustic and semantic coding, and simplifying memory into

STM and LTM, is reductionist, which makes memory measurable and so more scientific.
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However, this reductionism means the study may lack validity, as remembering lists of

unrelated words is an artificial task that does not reflect everyday memory, so its

scientific rigour comes at the expense of ecological validity.

Rosenhan (1973) was a field study in which eight sane pseudopatients went to 12

hospitals across five states in the USA, which varied in age and funding. They all said

they could hear the same words, 'empty', 'hollow' and 'thud'. Once admitted, they

behaved normally and recorded the behaviour of the staff and other patients. All but

one were diagnosed with schizophrenia, and the average stay was 19 days.

Asking all the pseudopatients to say the same words gave a standardised approach,

which increased reliability, so to some extent the study is scientific. The pseudopatients

also used direct observation of staff behaviour and interactions with patients, recording

some of this quantitatively, such as how often staff responded to questions, so the

study was empirical and therefore somewhat scientific.

However, studying staff behaviour in a variety of real hospitals is a more holistic

approach to the reliability and validity of diagnosis than a laboratory, as many variables,

such as the busyness of the ward, could not be controlled, which reduces the scientific

nature of the study. Also, the study claimed to measure the reliability and validity of

diagnosis, but by asking healthy people to lie about symptoms the doctors were

deceived, so the study may not actually test this hypothesis, which reduces its scientific

rigour.

Rosenhan's study may also be considered less scientific because the pseudopatients took

their own notes in the hospitals, so they could have been biased in what they chose to

record. This subjectivity means the data lack the objectivity that science requires, and

the procedure would be very difficult to replicate.

In conclusion, Baddeley (1966b) is more scientific than Rosenhan (1973), as its

laboratory controls, standardised lists and hypothesis testing allow objective, replicable
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conclusions about cause and effect. Rosenhan's study has some scientific features, such

as standardised symptoms and empirical observation, but its lack of control, deception

and subjective note-taking reduce its scientific status, although it gains ecological

validity that Baddeley's artificial task lacks.
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(Total for Question 4 = 16 marks)

TOTAL FOR SECTION B = 24 MARKS
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  

SECTION C

Issues and Debates

5	 Carli and Anthony are at their sixth form college and they are looking at social media 
pictures of Carli’s recent 18th birthday party on Carli’s mobile phone.

	 The pictures show that Carli’s cake said ‘Happy 18th Birthday’ with no candles and 
there was a dry ice machine and no balloons. Carli was wearing jeans and a t‑shirt. 
Anthony is confused as he thought the cake had Carli’s name and 18 candles on it 
and thought there were pink balloons and that Carli wore a dress.

	 Carli laughs at Anthony, so he gets annoyed and he aggressively knocks the phone 
out of her hand and runs out of the classroom to the school field.

	 Evaluate the extent to which cognitive psychology can explain human behaviour, 
such as the situation regarding Carli and Anthony.

	 You must make reference to the context in your answer.
(12)
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Cognitive psychology explains behaviour through internal mental processes such as

memory. The multi-store model (Atkinson and Shiffrin, 1968) states that to remember

information in the long term someone needs to pay attention to it, so it moves from

sensory memory into STM, and then rehearse it so it is transferred to LTM. Anthony

may not have paid attention to, or rehearsed, what the cake looked like at the party,

which is why he misremembered it as having Carli's name and 18 candles.

Peterson and Peterson (1959) supports the importance of rehearsal, as preventing

rehearsal with an interference task of counting backwards led to most trigrams being

forgotten after 18 seconds. However, research in cognitive psychology commonly uses

artificial tasks such as trigrams and word lists, which are not everyday uses of memory,

so they may not represent memory for meaningful events like a birthday party and may

not account for Anthony's memory.

Schema theory states that memory relies on schemas, packets of knowledge about how

an event usually happens, and where there are gaps in recall, people use their schema

to fill them. Anthony may have a schema that birthday parties have balloons and a

cake with candles and the person's name, so where he could not remember he filled in

stemup.co.uk

https://stemup.co.uk
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the gaps with details consistent with his schema. Reconstructive memory also assumes

people hold stereotypes that are used to reconstruct events inaccurately. Anthony may

have a stereotype of girls at an 18th birthday party having pink balloons and wearing a

dress, which he has incorporated into his memory of Carli's party, even though she wore

jeans and a t-shirt.

Bartlett (1932) supported reconstructive memory with the War of the Ghosts story, as

participants transformed details such as canoes to boats and rationalised unfamiliar

parts to fit their own cultural schemas, which supports why Anthony misremembered

Carli's party in a way that fits his expectations. However, Bartlett's procedure was not

standardised, so the evidence lacks the control that cognitive psychology usually values.

Episodic memory (Tulving, 1972) is memory for personal experiences linked to the time

and place they happened, but it is prone to being transformed or interfered with. Since

the party, Anthony has been busy at sixth form college, so new information may have

interfered with his episodic memory of the cake, candles and what Carli was wearing.

However, cognitive psychology struggles to explain all of Anthony's behaviour, such as

why he aggressively knocked the phone out of Carli's hand and ran to the school field.

Biological psychology may explain this better, as higher levels of testosterone in

Anthony, as a male, could have made him act more impulsively and aggressively when

Carli laughed at him. Social learning theory could also explain this if he has observed

and imitated aggressive role models.

In conclusion, cognitive psychology can explain Anthony's inaccurate memory of the

party well through rehearsal, schemas and reconstruction, supported by Peterson and

Peterson (1959) and Bartlett (1932). However, it is less able to explain his emotional

and aggressive reaction, so cognitive psychology can only explain human behaviour to

some extent and is best combined with biological and learning explanations.
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6	 Assess the use of psychology in social control.
(20)
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Social control refers to the ways in which psychology can be used to regulate behaviour

in society. This raises a debate about whether psychology helps to maintain order and

wellbeing, or whether it allows those in power to exert undue control over citizens.

Classical conditioning can be used for social control. Watson and Rayner (1920)

reported that Little Albert came to show fear (CR) of a white rat, and generalised this

to other stimuli, after it was paired with a loud noise that caused fear (UCR). As a

child could be conditioned in this way, the same principles could be used to condition

society, for example to buy products in advertising by associating a product with

positive outcomes such as attractive people or happiness. This can be seen as

manipulative, as people may spend money on things they do not need. However, society

may benefit when public health messages use the same principles, such as associating

not smoking with better health, which can lead to increased life expectancy and less

disease, so the same technique can be harmful or beneficial depending on who uses it

and why.

Aversion therapy uses classical conditioning to control behaviour such as drug and

alcohol misuse. It has been used to reduce alcohol dependency by pairing alcohol with

an emetic drug that causes sickness, so alcohol becomes associated with nausea. This

can reduce alcohol misuse in society, improve productivity and decrease alcohol-related

illness and death. However, aversion therapy has been misused as a supposed 'cure' for

homosexuality, forcing individuals to experience unethical treatments such as electric

shocks paired with pornography. This shows how psychology can be used to control

behaviour that those in power consider unacceptable, and if psychology is used to harm

people, respect for and use of psychological knowledge may diminish, so people miss out

on its helpful applications.

stemup.co.uk

https://stemup.co.uk
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Phobias can be treated using systematic desensitisation, which pairs relaxation

techniques with a hierarchy of exposure to the phobic stimulus. This is a more ethical

form of control than flooding, as the client has control over how quickly they move

through the hierarchy and can go back a step. It can help remove phobias such as

agoraphobia, allowing someone to socialise again and return to work, benefiting the

economy through productivity and taxes. Here social control seems to benefit both the

individual and society.

Drug therapy gives people powerful chemicals that can control mental health issues or

addiction. Methadone has been used to help stabilise heroin addiction, and over time

can reduce drug deaths and diseases spread by sharing dirty needles, such as HIV and

hepatitis C. However, drugs for mental health can cause sedation and restrict the

behaviours people show, controlling their behaviour to a list of acceptable behaviours

decided by those in power, which raises concerns about patients' freedom, especially if

they are given medication against their will.

Biological research may also be used for social control. Raine et al. (1997) used PET

scans to examine the brain activity of 41 people charged with murder and found

differences compared with matched controls, such as lower activity in the prefrontal

cortex. Using brain scanning to identify potential criminals could lead to interventions

that help prevent serious crimes like murder. However, the findings could be used to

screen the population and restrict the freedom of people with similar brain activity,

which may lead to unnecessary incarceration, especially as the study was correlational

and many people with such brain differences never commit a crime.

Social learning theory states that people imitate role models, which can be used to

support censorship. Censorship of media may prevent people becoming desensitised to

violent behaviour that they might otherwise imitate, as Bandura et al. (1961) showed

children imitating an aggressive model, so it could reduce violence in society. However,

stemup.co.uk
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censorship can also be used as propaganda to control a society's understanding of major

world issues and hide atrocities, leading to groups being blamed and victimised unfairly.

In conclusion, psychology can be a powerful and beneficial tool for social control when

it is used to improve health and wellbeing, such as treating phobias, reducing addiction

and promoting healthy behaviour. However, the same techniques can be misused to

manipulate people or remove their freedom, as with aversion therapy for homosexuality

and the possible misuse of brain scans. Overall, the use of psychology in social control

is justified only when it is used ethically, with consent and for the benefit of the

individual as well as society, and with strict regulation to stop those in power abusing

it.
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(Total for Question 6 = 20 marks)

TOTAL FOR SECTION C = 32 MARKS 
TOTAL FOR PAPER = 80 MARKS
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