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FORMULAE AND STATISTICAL TABLES

Standard deviation (sample estimate)

� �� �
�

�

�
��

�

�
��

x x
n

2

1

Spearman’s rank correlation coefficient
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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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BLANK PAGE

QUESTION 1 BEGINS ON THE NEXT PAGE.
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Answer ALL questions. Write your answers in the spaces provided.

SECTION A

Research Methods

1	 Screen use and language skills

	 Researchers wanted to investigate the association between screen use and children’s 
language skills.

	 They decided to conduct a review of studies, where they considered whether screen 
use was related to children’s language skills.

	 More than 20 studies were included in the review with the following variables 
considered in relation to children’s language skills:

•	 Quantity of screen use, which was the duration of time spent that parents 
reported their children watching television, movies or DVDs on devices (for 
example, tablets or televisions).

•	 Quality of screen use, which was the extent of exposure that parents reported 
their children had to educational programmes.

•	 Onset of screen use, which was the age that parents reported their children first 
began viewing screens.

	 The language skills of the children were measured using a Picture Vocabulary Test, 
which measured the extent to which a child understands language. The test had an 
average score of 100, with scores lower than 100 indicating less advanced language 
skills and scores higher than 100 indicating more advanced language skills.

(Source: adapted from Madigan et al. (2020))
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  

	 There were 23 studies which considered the quantity of screen use and language 
skills. The results concerning average screen time (hours per week) from these studies 
are shown in Figure 1.

 

0

20

40

60

80

100

120

140

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

Average language skills
test score

Average screen time (hours per week)

Figure 1

A scattergraph to show the relationship between average screen time (hours per week)  
and average language skills test scores

	 (a)	 Explain one conclusion that could be made from the data in Figure 1 in terms of 
the quantity of screen use.

(2)

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

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

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

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

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

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

There is a negative correlation between the quantity of screen use and children's

language skills, so the more hours per week children spend on screens, the less advanced

their language skills are.

This is shown by the studies with about 2.5 to 3 hours of screen time per week having

average language scores of 110 to 130, compared to the studies with 11 to 12 hours

of screen time, which had scores of 50 or less.
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	 (b)	 Calculate the percentage of studies that found children’s language skills to be 
greater than the mean of 100, out of all the studies which considered quantity of 
screen use.

		  You must give your answer to one decimal place.
(1)

SPACE FOR CALCULATIONS

Percentage .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Studies with a language score greater than 100 = 5 out of 23

5 ÷ 23 × 100 = 21.739...

= 21.7% (to 1 d.p.)

21.7%
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  

	 There were 10 studies which considered the quality of screen use and language skills. 
The results concerning time spent viewing educational content are shown in Table 1.

Study

Average time spent 
viewing educational 

content  
(hours per week)

Average language 
skills score 

A 1.5 121

B 0.1 49

C 2.2 138

D 0.3 64

E 0.2 55

F 1.6 112

G 0.7 88

H 0.5 76

I 1.1 102

J 0.9 98

Table 1

	 (c)	 Explain one conclusion that could be made from the data in Table 1 in terms of 
the quality of screen use.

(2)

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

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

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

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

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

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

There is a positive correlation between the time spent viewing educational content and

language skills, so the more educational programmes children watch, the more advanced

their language skills.

For example, study C had the most educational viewing (2.2 hours per week) and the

highest language score of 138, whereas study B had the least (0.1 hours) and the

lowest score of 49.
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	 There were 6 studies which considered the onset of screen use and language skills. 
The results concerning the age the children first began viewing screens are shown in 
Table 2.

Study
Average onset of 

screen use 
(in months)

Average language 
skills score 

K 12 130

L 2 55

M 14 128

N 5 60

O 8 98

P 7 90

Table 2

	 (d)	 Explain one conclusion that could be made from the data in Table 2 in terms of 
the onset of screen use.

(2)

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

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

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

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

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

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

There is a positive correlation between the age of onset of screen use and language

skills, so the earlier children begin viewing screens, the weaker their language skills.

For example, in study L children first viewed screens at 2 months and had the lowest

language score of 55, whereas in study K the onset was 12 months and the score was

much higher at 130.
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  

	 (e)	 All of the research studies considered by the researchers had been through the 
process of peer review.

		  Explain one strength and one weakness of using studies that had been through 
the peer review process in the screen use and language skills study.

(4)

		  Strength

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

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

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

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

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

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

The 23 studies on screen use will have been checked by experts in the field of

children's language development before publication, which gives credibility to the findings,

because the peer reviewers can spot errors and omissions and suggest improvements to

the validity of each study, so there can be greater trust in the conclusion that screen

use is related to language skills. This means organisations, the government and parents

are more likely to accept the findings and be willing to reduce non-educational screen

use for children.

Important research on screen use and language skills may have been left out of the

review due to publication bias,

as studies that found no significant relationship, or a positive relationship, between

quantity of screen use and language skills may never have been published, so the review

may overstate the negative effect of screen use. Also, peer reviewers can still miss

errors, so conclusions about screen use could lead to real-world changes for children that

are ineffective or even harmful.
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	 (f )	 Explain one improvement that could have been made to the screen use and 
language skills study.

(2)
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

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

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

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

(Total for Question 1 = 13 marks)

The researchers could have included only studies that directly and objectively monitored

the children's screen use, for example using tracking apps on devices, rather than relying

on parents' reports,

which would give a more accurate measure of the actual time spent using screens and

the type of content viewed, as parents' reports could be biased by social desirability

(under-reporting screen time), increasing the validity and credibility of the findings.
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BLANK PAGE

QUESTION 2 BEGINS ON THE NEXT PAGE.
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2	 Mobile phone use and well-being study

	 Researchers wanted to investigate the influence of mobile phone use on the 
self‑reported well-being of participants.

	 The researchers reported that about 95% of Americans own a mobile phone and 
that extensive use of mobile phones is considered negative. Previous research had 
suggested mixed results regarding mobile phone use and well-being.

	 To assess the influence of mobile phone use on well-being, researchers from a 
German university recruited German speaking participants using volunteer sampling. 
Participants were asked to answer an online questionnaire measuring mobile phone 
use, satisfaction with life, and well-being.

	 For all measures, participants answered a number of statements using ranked (Likert) 
scales from 1 (strongly disagree) to 7 (strongly agree):

•	 ‘Mobile phone use’ – assessed problematic phone use within the past two weeks, 
with statements such as ‘I have gone to bed later and slept less because I was 
using my mobile phone’. Each participant’s overall mobile phone use was scored 
from 0–44, where a high score related to extremely problematic mobile phone 
use.

•	 ‘Satisfaction with life’ – assessed how far participants were happy with their 
current life, with statements such as ‘In most ways my life is close to my ideal’. 
Each participant’s overall satisfaction with life was scored from 5–35, where a high 
score related to extremely high satisfaction with life.

•	 ‘Well-being’ – assessed how far participants were happy with their current 
physical and mental health, with statements such as ‘I am a happy person’. Each 
participant’s overall well‑being was scored from 0–25, where a high score related 
to extremely high well-being.

	 The researchers gathered the results and performed correlation analysis on their data.

(Source: adapted from Volkmer and Lermer (2019))
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  

	 The results of the mobile phone use and well-being study are shown in Table 3.

Participant Mobile phone use 
score (0–44)

Satisfaction with life 
score (5–35)

Well-being score 
(0–25)

A 42 10 2 

B 38 12 5

C 26 17 9

D 8 23 22

E 16 19 18

F 12 22 22

G 16 15 15

H 33 9 6

Table 3

	 (a)	 Calculate the mean score for the participants’ satisfaction with life using the data 
in Table 3. You must give your answer to one decimal place.

(1)

SPACE FOR CALCULATIONS

Mean .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

10 + 12 + 17 + 23 + 19 + 22 + 15 + 9 = 127

127 ÷ 8 = 15.875

= 15.9 (to 1 d.p.)

15.9
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	 (b)	 The researchers decided to use a Spearman’s rho test to see if there was a 
relationship between mobile phone use and well-being.

		  Complete Table 4 and calculate Spearman’s rho for the relationship between 
mobile phone use and well-being.

		  You must give your answer to three decimal places.
(4)

Mobile phone 
use score 

(0–44)
Rank Well-being 

score (0–25) Rank d d2

42 8 2 1

38 7 5 2

26 5 9 4

8 1 22 7.5

16 3.5 18 6

12 2 22 7.5

16 3.5 15 5

33 6 6 3

Total:

Table 4

SPACE FOR CALCULATIONS

Spearman’s rank correlation coefficient . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

7

5

1

−6.5

−2.5

−5.5

−1.5

3

49

25

1

42.25

6.25

30.25

2.25

9

165

rs = 1 − 6Σd2 ÷ n(n2 − 1)

= 1 − (6 × 165) ÷ (8 × (64 − 1))

= 1 − 990 ÷ 504

= 1 − 1.964...

= −0.964 (to 3 d.p.)

−0.964
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	 (c)	 The researchers in the mobile phone use and well-being study used primary data.

		  Explain one weakness of using primary data for the mobile phone use and 
well‑being study.

(2)

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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The researchers had to collect all the data on mobile phone use, satisfaction with life

and well-being themselves, so it is more costly and time consuming than using

secondary data,

because they had to design the online questionnaire with its Likert scale statements,

recruit the German speaking volunteers and gather and score all the responses, which

takes far more time and money than analysing pre-existing data, such as existing

national surveys of phone use and well-being.
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	 (d)	 Explain one strength and one weakness of using correlational research for the 
mobile phone use and well-being study.

(4)

		  Strength
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(Total for Question 2 = 11 marks)

TOTAL FOR SECTION A = 24 MARKS

Correlational research allowed the researchers to investigate the naturally occurring

variable of mobile phone use, which would be impractical and unethical to manipulate

experimentally,

as participants used their phones over the two-week period in their normal way and for

their own purposes, such as work or social interaction, rather than being given a

contrived phone task, so the data reflects real-life phone use, increasing the credibility

of the research.

Correlational research cannot establish cause and effect between mobile phone use and

well-being,

because the researchers cannot know whether problematic phone use lowered well-being

or whether low well-being led people to use their phones more, and other factors, such

as an unexpected illness or stress at work, may have affected both, so the strong

negative correlation (−0.964) does not show that phone use caused poorer well-being.
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SECTION B

Review of Studies

3	 Preschool children and PE study

	 A researcher wanted to investigate the role of the teacher in preschool children’s 
activity levels.

	 They visited different preschools in Hong Kong and observed a physical education 
(PE) lesson with children at preschool, aged 4 to 6 years old.

	 The PE lesson consisted of a highly structured 30-minute lesson which was repeated 
over 4 consecutive weeks. During the first two lessons, the children learned the 
routine and during the final two lessons, the children practised the routine. The 
researchers observed the children in the final lesson on the fourth week.

	 The teachers were split into two groups:

•	 More active – the teacher took more than 900 steps per lesson and gave praise 
throughout for physical activity.

•	 Less active – the teacher took less than 900 steps per lesson and did not give 
praise for physical activity.

	 The teachers and the children had their body weight and height measured before 
the study to determine their body mass index (BMI). The more active teachers had a 
lower BMI, but there were no significant differences in the children.

	 To measure the physical activity, a pedometer was used for teachers and children. A 
pedometer records the number of steps taken.

(Source: adapted from Cheung (2020))
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	 The results of the preschool children and PE study are shown in Table 5.

Average number of steps

More 
active male 

teacher 
with praise

More active 
female 
teacher 

with praise

Less active 
male teacher 

with no 
praise

Less active 
female 

teacher with 
no praise

Overall 1560 1555 765 760

Gender
Boys 1810 1600 1010 810

Girls 1310 1510 520 710

Table 5

	 (a)	 Explain one practical application of the preschool children and PE study, using 
the data from Table 5.

(2)
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A practical application is to train preschool teachers leading PE lessons to be physically

active themselves and to praise children for being active, to increase children's physical

activity,

because the children took an average of about 1558 steps with the more active

teachers who gave praise, compared to only about 763 steps with the less active

teachers who gave no praise, a difference of about 795 steps.
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  

	 (b)	 Using research evidence, explain how far social learning theory can account for 
the findings of the preschool children and PE study.
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Social learning theory suggests the children saw the teacher as a role model and

imitated their behaviour through attention, retention, reproduction and motivation. This

accounts for the children taking far more steps with the more active teachers (1560

and 1555) than with the less active teachers (765 and 760), as they reproduced the

teacher's level of activity.

Bandura, Ross and Ross (1961) support this, as children who observed an adult model

act aggressively towards a Bobo doll imitated that behaviour, while those who saw a

non-aggressive model did not, so preschool children could similarly copy the activity

levels of their PE teacher.

The praise given by the more active teachers is vicarious and direct reinforcement,

providing external motivation for the children to repeat the activity. Bandura (1965)

found that when children were offered a reward for imitating aggression, they all

significantly increased their aggression regardless of whether the model had been

rewarded or punished, which supports the power of reinforcement in explaining the

higher steps in the praise classes.

Identification with a same-sex model can also explain the gender differences: boys took

210 more steps with the male than the female more active teacher (1810 vs 1600),

and girls took 200 more steps with the female than the male teacher (1510 vs 1310).

Bandura, Ross and Ross (1961) found boys imitated more physical aggression from a

male model, supporting this.

However, social learning theory cannot fully account for the findings, as activity levels

may partly be biological; for example, Mazur (1983) linked testosterone to dominance

and aggression, so some children may have been more competitive and active regardless

of the teacher. Also, the active teachers both modelled and praised, so we cannot
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(Total for Question 3 = 8 marks)

separate imitation from reinforcement. Therefore social learning theory can largely, but

not completely, account for the findings.
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4	 Evaluate Rosenhan (1973) and Raine et al. (1997) in terms of ethical issues.
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When carrying out research, psychologists must follow ethical guidelines such as the BPS

Code of Ethics and Conduct (2009), which is based on respect, competence,

responsibility and integrity, and requires psychologists to protect participants from harm,

gain informed consent, give the right to withdraw, avoid deception where possible,

debrief participants and maintain confidentiality.

Rosenhan (1973) used eight sane pseudopatients who presented at 12 psychiatric

hospitals across the USA, varying in age and funding. They all said they heard voices

saying 'empty', 'hollow' and 'thud', then behaved normally once admitted and recorded the

behaviour of staff and other patients. Raine et al. (1997) compared 41 murderers

pleading not guilty by reason of insanity (NGRIs) with 41 matched controls.

Participants completed a continuous performance task for 32 minutes and then had a

PET scan to measure glucose metabolism in different brain areas.

A major ethical issue in Rosenhan (1973) is deception. Asking healthy people to lie

about having mental health symptoms meant the doctors were deceived, as they

believed the pseudopatients were telling the truth, and the staff did not give informed

consent to being observed. However, Rosenhan could argue that the deception was

necessary, as if staff had known they were being studied their behaviour would have

changed, and the study had major benefits for how psychiatric patients were diagnosed

and treated, so a cost-benefit analysis might justify it.

Rosenhan did try to protect confidentiality, as he did not name the hospitals or the

pseudopatients. However, he reported that staff ignored and dehumanised patients, which

may have damaged the psychological well-being and reputation of staff in other

hospitals who were innocent of this. The claims of abuse may also have deterred people

needing help from seeking it, fearing poor treatment, so the study could have harmed
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wider society.

Rosenhan also later told a research and teaching hospital that he would send

pseudopatients over three months, but none were sent. This was further deception and

may have caused harm to real patients who were treated with suspicion. In addition,

Cahalan (2019) suggested Rosenhan may have removed data from a pseudopatient who

had a positive experience of treatment, so the findings may have created unnecessary

harm to hospital staff, raising issues of integrity.

In contrast, Raine et al. (1997) was arguably more ethical. The controls took part under

protocols and consent forms approved by the Human Subjects Committee of the

University of California, Irvine, so full informed consent was obtained. The continuous

performance task was a simple visual task that did not cause distress, so it would not

breach the BPS Code (2009) in terms of protecting participants from harm. Participants

only had a single PET scan, so the impact on their health of the small dose of

radioactive tracer would be negligible, protecting them from long-term harm.

However, there are still ethical concerns with Raine et al. (1997). As the murderers

were NGRIs, it is questionable whether they fully understood their ethical rights and the

procedure, so they may not have been able to give fully informed consent. The

participants with schizophrenia were taken off their medication before the scan, which,

even though they consented, could have caused more distressing symptoms. There is

also a socially sensitive issue, as governments could use the brain differences found

between murderers and controls to impose brain scans on the public in an attempt to

predict and prevent crime, labelling people as dangerous on the basis of their biology.

In conclusion, both studies raise ethical issues, but in different ways. Rosenhan (1973)

involved deception of staff without consent and possible selective reporting, but these

costs may be outweighed by the benefits of improving the treatment of psychiatric

patients. Raine et al. (1997) gained consent through an approved committee and caused
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little direct harm, but the capacity of the NGRI participants to consent and the social

sensitivity of the findings are concerns. Overall, Raine et al. (1997) was more ethical in

its treatment of participants, while Rosenhan (1973) posed greater risks to those

outside the study.
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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	 Kristie is at school in her biology class, sitting next to her friend Dominique. 
Dominique regularly cheats on class tests and Kristie has witnessed this but always 
does her tests honestly. The teacher announces the class will have a progress test the 
next week.

	 Dominique is very popular and frequently tells other students what to do and they 
always follow what she says. Recently, she told Kristie to trip up another student as 
they were going down the stairs and she did so. As a result, Dominique invited Kristie 
to an exclusive party.

	 Dominique sees the biology teacher leave a copy of the forthcoming progress test 
on her desk as they leave the lesson. When they are alone, Dominique tells Kristie to 
sneak into the biology teacher’s classroom during lunchtime and take photos of the 
forthcoming progress test. She tells Kristie that if she does, she will be rewarded like 
she was previously.

	 Kristie sneaks into the classroom and gets caught when taking photos of the test 
by the biology teacher. When asked why she has done this, Kristie says she was only 
following what another student told her to do.

	 Evaluate the extent to which human behaviour, such as the events at Kristie’s school, 
can be explained by social psychology.

	 You must make reference to the context in your answer.
(12)
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Social psychology explains behaviour in terms of the influence of other people. Agency

theory (Milgram) states that people obey those they perceive as an authority figure

when in an agentic state, seeing themselves as acting on behalf of another and so not

responsible for their actions. Kristie may have shifted into an agentic state when

Dominique, who is popular and frequently tells other students what to do, told her to

sneak into the classroom and photograph the test. This is supported by Kristie's claim

that she was 'only following what another student told her to do', showing a denial of

personal responsibility.

Milgram (1963) found that 65% of participants obeyed an experimenter in a lab coat

to give the maximum 450 volt shock, supporting the power of legitimate authority.

However, Dominique is a peer, not a legitimate authority figure with a uniform, so

agency theory may not fully apply to Kristie.
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Social impact theory states that the strength, immediacy and number of sources affect

the likelihood of a behaviour. Dominique told Kristie directly in a one-to-one situation

when they were alone, so the high immediacy and strength of Dominique as a popular

student would have a large impact on Kristie. Milgram, Bickman and Berkowitz (1969)

supported the influence of social sources, although the theory ignores personality factors.

Social identity theory suggests people adopt the norms of their in-group. Kristie may see

Dominique and her friends as her in-group, especially after being invited to the exclusive

party, and the teachers as an out-group, so stealing the test may be a group norm she

follows to keep her membership.

Personality, an individual difference, could also explain Kristie's behaviour. An authoritarian

personality, linked to harsh parenting, involves respect for authority. Elms and Milgram

(1966) found that fully obedient participants scored higher on the F-scale than defiant

ones, so Kristie may obey because of her personality, not just the situation. However,

Kristie normally does her tests honestly, which suggests the social situation was

important.

Behaviour can also be explained by learning theory. Operant conditioning states that

behaviour followed by a reward is repeated. Kristie was positively reinforced with an

invitation to the party after tripping another student, and Dominique told her she would

be rewarded again, so she may have taken the photos to gain a reward, suggesting

social factors are not a complete explanation.

In conclusion, social psychology can explain the events at Kristie's school to a large

extent, through agency, social impact and social identity, but personality and

reinforcement also played a role, so behaviour is best explained by an interaction of

social, individual and learning factors.

stemup.co.uk
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(Total for Question 5 = 12 marks)
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6	 Assess how psychological understanding has developed over time, with reference to 
any two of the following applications to psychology:

•	 Clinical psychology

•	 Criminological psychology

•	 Child psychology

•	 Health psychology.
(20)
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Psychological understanding has developed over time through new research methods,

technology and theories. This can be seen in clinical psychology and criminological

psychology.

In clinical psychology, understanding of the causes of schizophrenia has developed. In

the 1960s, twin studies such as Gottesman and Shields (1966) found higher

concordance for schizophrenia in identical than non-identical twins, suggesting a genetic

influence. Later, Tiwari et al. (2010) reviewed family, twin and adoption studies over

time and estimated heritability at around 81%. More recent methods such as

Genome-Wide Association Studies (GWAS) and the study of copy number variants

(CNVs) have identified specific genetic factors, such as the 22q11 deletion and the

RELN gene. This shows understanding developing from simply showing that genes matter

to identifying which genes are involved. However, no single gene causes schizophrenia,

and concordance in identical twins is far below 100%, so environmental factors such as

stress must also be considered.

Understanding of neurotransmitters has also developed. The original dopamine hypothesis

focused on excess dopamine, but the review by Carlsson et al. (2000) brought together

studies over time showing that glutamate, serotonin and GABA are also involved, giving

a more complete understanding. Treatment developed in parallel, from typical

antipsychotics such as chlorpromazine in the 1950s, to atypical drugs such as clozapine,

and more recently third generation drugs targeting glutamate. This progress is significant,
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as atypical drugs reduce side effects such as tardive dyskinesia, though many patients

still do not respond, showing understanding is incomplete.

Diagnosis has also changed with each version of the DSM. The DSM-5 combined

autistic disorder, Asperger's disorder and pervasive developmental disorder into autism

spectrum disorder, a single continuum from mild to severe, and integrated findings from

genetics and neuroimaging to improve clinicians' diagnoses. However, critics argue that

changing categories can affect reliability over time, as people diagnosed under one

version may not meet the criteria in another, and Western-based classification may lack

cultural validity.

Technology has also developed understanding. Brain scanning progressed from EEG and

CT to PET and then fMRI, which shows both the structure and function of the brain

without radiation, making it safer for children and pregnant women. However, scans only

show correlation, so it is not clear whether brain differences cause mental disorders or

result from them or from medication.

In criminological psychology, understanding of how crime can be learned has developed.

In the 1960s, Bandura, Ross and Ross (1961) showed that children imitated an adult

model acting aggressively towards a Bobo doll. More recent research has built on this,

such as Bastian et al. (2011), who found that playing violent video games reduced

players' perceptions of their own humanness, and Jamieson and Romer (2021), who

found a positive correlation between gun violence on US television and firearm murders

between 2000 and 2018, especially among youths. This shows that understanding of

media influence has grown from imitation of a live model to the effects of new

technology. However, much of this research is correlational or laboratory based, so it is

hard to establish that media causes real-world violence.

Understanding of eyewitness testimony has also developed. Bartlett (1932) showed that

memory is reconstructive, and Loftus and Palmer (1974) found that leading questions

stemup.co.uk
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changed speed estimates, with 'smashed' giving an average of 40.5 mph compared to

31.8 mph for 'contacted'. This led to the cognitive interview, developed by Geiselman et

al. (1985), to improve recall, and has helped the police and courts understand the

inaccuracy of memory. This development is significant because it has practical value in

reducing wrongful convictions, although laboratory studies may lack ecological validity

compared to real crimes, where emotion and consequences are high.

Biological understanding of crime has also developed through technology. Raine et al.

(1997) used PET scans to show reduced prefrontal activity in murderers, building on

earlier ideas about brain injury and behaviour, but this raises concerns about determinism

and responsibility.

Overall, psychological understanding has clearly developed over time in both applications,

becoming more detailed, scientific and useful, with progress in clinical psychology driven

largely by advances in genetics, scanning and drug treatment, and in criminological

psychology by the development of social learning and cognitive research. However,

development is not always straightforward, as new findings often add complexity rather

than giving definite answers, and changes to the DSM show that understanding is

influenced by culture and the time it is produced. Therefore understanding has developed

significantly, but it remains incomplete and continues to change.
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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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