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FORMULAE AND STATISTICAL TABLES

Standard deviation (sample estimate)

Spearman’s rank correlation coefficient

Critical values for Spearman’s rank

0.05 0.025 0.01 0.005 0.0025

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.

stemup.co.uk

https://stemup.co.uk


*P57060RRA0332* Turn over     

3

	

	

Chi-squared distribution formula

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

	
  

 

	
  

 

  

 

The calculated value must be equal to or less than the critical value in this table for 
significance to be shown. 

 
 
Mann-Whitney U test formulae 

𝑈𝑈𝑈𝑈! = 𝑛𝑛𝑛𝑛!𝑛𝑛𝑛𝑛! +
!! !!!!

!
− 𝑅𝑅𝑅𝑅!   

𝑈𝑈𝑈𝑈! = 𝑛𝑛𝑛𝑛!𝑛𝑛𝑛𝑛! +
!! !!!!

!
− 𝑅𝑅𝑅𝑅!    (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 82 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 
  

(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.

SECTION A: RESEARCH METHODS

1	 Working memory training

	 Working memory training is where people repeatedly practise increasingly difficult 
working memory tasks to attempt to improve their cognitive performance. 

	 Researchers wanted to see how working memory training affected recognition 
performance of a list of words. They recruited 100 participants who were allocated 
to either the working memory training group (Condition 1) or the control group 
(Condition 2). 

	 At the beginning of the study, all participants in Condition 1 and Condition 2 were 
read 20 target words. The participants then had to try and recognise the 20 target 
words from a list of 60 words, where 40 were new words. All participants were given 
two minutes to recognise as many of the target words as they could. 

	 During the next three weeks:

	 •	 Condition 1 (working memory training group) completed a session of working 
memory training for 90 minutes, once a week.

	 •	 Condition 2 (control group) did no working memory training.

	 After the three-week period, the participants then performed another memory 
recognition task. As before, they had to learn a list of 20 words from a list of 60 words, 
where 40 were new words. 

(Source: adapted from Matzen et al. (2016))

	 (a)	 State a fully operationalised directional (one-tailed) experimental hypothesis for 
the working memory training study.

(2)

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

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

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

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

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

Participants in the working memory training group (Condition 1), who complete 90

minutes of working memory training once a week for three weeks, will correctly

recognise more of the 20 target words at the end of the study than participants in the

control group (Condition 2) who do no working memory training.
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	 (b)	 The number of words correctly recognised (out of 20) by participants was 
recorded as a measure of memory performance by the researchers.

		  State which level of measurement the number of words correctly recognised  
(out of 20) for each participant would be in the working memory training study.

(1)

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

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

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

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

	 (c)	 The working memory training study used a laboratory experiment to assess the 
memory of the participants. 

		  Explain two strengths of using a laboratory experiment for the working memory 
training study. 

(4)

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

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

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

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

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

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

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

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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The number of words correctly recognised out of 20 would be interval/ratio level of

measurement, as it is a score on a scale with equal intervals between each word.

The working memory training study will have high internal validity because there are

few situational variables. This is because the memory recognition tasks took place in a

controlled, artificial setting, which minimises extraneous variables such as noise

distracting the participants while they try to recognise the 20 target words, so any

difference can be attributed to the working memory training.

The working memory training study had a standardised procedure so it can be replicated

to test for reliability. This is because both the working memory training group and the

control group were read the same 20 target words, given the same list of 60 words (40

new) and the same two minutes to recognise them, so another researcher could repeat

the study exactly and check the results are consistent.
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	 (d)	 The mean results of the working memory training study are shown in Table 1.

Group
Performance on memory 

recognition task (out of 20) at 
the beginning of the study

Performance on memory 
recognition task (out of 20) at 

the end of the study

Condition 1 (working 
memory training group)

13.3 10.7

Condition 2 (control group) 11.9 12.1

Table 1

		  Explain two conclusions that could be made using the data in Table 1.
 (4)

		  Conclusion 1

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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		  Conclusion 2
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

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

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

Working memory training led to poorer recognition memory at the end of the study

rather than improving it. This is shown by the training group's mean score falling from

13.3 to 10.7 words out of 20, a mean decrease of 2.6 words from the beginning to

the end of the study.

Having no working memory training (the control group) did not really affect recognition

memory. This is shown by the control group's mean score changing only from 11.9 to

12.1 words, a difference of just 0.2 words on average, so performance stayed almost

the same.
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	 The results of the working memory training group at the end of the study are shown 
in Table 2. 

Number of words 
recognised correctly (out of 
20) at the end of the study

Frequency

0 – 5 words 10

6 – 10 words 40

11 – 15 words 30

16 – 20 words 20

Table 2

	 (e)	 (i)	 Draw a histogram to display the data in Table 2.
(3)

			   Title

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

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

A histogram to show the frequency distribution of the number of words recognised

correctly (out of 20) by the working memory training group at the end of the study
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		  (ii)	 Interpret the histogram you have drawn for (e) (i).
(1)

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

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

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

(Total for Question 1 = 15 marks)

The histogram shows a positive skew, as most participants recognised 6 to 10 words

(the modal class, 40) and fewer participants scored in the higher classes of 11 to 15

(30) and 16 to 20 words (20).
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BLANK PAGE
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2	 Job interview

	 Researchers wanted to investigate how long it took interviewers to make a decision 
to hire an employee through a job interview. The researchers wanted to see 
whether interviewers made an almost instant decision (in under a minute) to hire an 
employee, as suggested by previous research findings. 

	 They collected data from 160 unstructured job interviews where students were hired 
for a job at a university careers fair. The researchers asked the interviewers to estimate 
how long it took them, in minutes, to make their hiring decision. 

	 The estimated time that it took the interviewers to make a hiring decision was split 
into four categories:

	 •	 Under 1 minute
	 •	 1 to 5 minutes
	 •	 5 to 15 minutes
	 •	 More than 15 minutes.

	 The interviewers were fully informed about the aim of the study beforehand and 
gave their permission for their data to be used in a published research study. 

(Source: adapted from Frieder et al. (2015))

	 The results of the job interview study are shown in Table 3. 

Time taken to reach hiring 
decision

Percentage (%) of 
interviewers who reported 

making their hiring 
decision in this time period

Under 1 minute 5

1 to 5 minutes 30

5 to 15 minutes 20

More than 15 minutes 45

Table 3
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	 (a)	 Calculate the ratio of those interviewers who reported making their decision in 
under 1 minute to those interviewers who reported making their decision in more 
than 15 minutes.

		  You must express the ratio to the lowest whole numbers.
(1)

SPACE FOR CALCULATIONS

Ratio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Under 1 minute = 5%     More than 15 minutes = 45%

5 : 45

÷ 5 both sides  =  1 : 9

1 : 9
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	 (b)	 The researchers also asked the interviewers who made a quick hiring decision to 
give some information about the factors that helped them make a quick decision. 

		  The common themes given by the interviewers are shown in Table 4. 

Contributing factor for 
quick decision in hiring an 

employee

Number of interviewers who 
reported this as a factor

Experience of interviewer ////  //

Confidence of interviewer ///

Friendly pre-interview chat ////  ////  ////  

Interview late in the day ////  //// 

Table 4

		  Analyse the data in Table 4 to explain one conclusion that the researchers might 
draw from these results.

(2)
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The researchers might conclude that the most common factor for a quick hiring decision

was a friendly pre-interview chat. This is shown by it having 15 tallies, which is five

more than the next most common factor, the interview being late in the day (10

tallies), and much more than experience (7) or confidence (3) of the interviewer.

stemup.co.uk

https://stemup.co.uk


*P57060RRA01732* Turn over     

17

	

	

	 (c)	 Explain two ways that subjectivity could have influenced the job interview study.
(4)
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	 (d)	 Explain one way the researchers could have made sure the job interview study 
was reliable. 
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(Total for Question 2 = 9 marks)

TOTAL FOR SECTION A = 24 MARKS

The interviewers gave their own estimate of how long it took them to make their hiring

decision, which could have been subjective. This is because they did not time

themselves, so they might not have been accurate in their estimate, for example placing

a decision in the '1 to 5 minutes' category when it was actually made in under 1

minute, which would distort the percentages in Table 3.

The interviewers' reasons for making a quick decision (Table 4) were self-report data,

which could have been subjective. This is because they may not have been truthful

about their reasons for hiring a student, for example saying their experience helped

rather than admitting a friendly pre-interview chat or the interview being late in the

day influenced them, due to social desirability, and the researchers also had to interpret

their answers into common themes.

The researchers could have made sure the interviewers used standardised, structured

interviews with the same questions in the same order for all of the students. This

would make the job interviews easy to replicate, as the identical closed questions could

be repeated with different candidates and by other researchers to check the hiring

times found are consistent.
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SECTION B: REVIEW OF STUDIES

3	 Monkeying around

	 Researchers wanted to investigate the role of reward in the behaviour of monkeys. 

	 They gave monkeys a task where they had to learn a sequence of three coloured 
buttons. 

	 The monkeys experienced one of the following conditions:

	 •	 Condition 1: For pressing the correct sequence of buttons five times in a row, a 
food treat was provided

	 •	 Condition 2: For pressing the correct sequence of buttons between two and four 
times in a row (the amount changed each time), a food treat was provided

	 •	 Condition 3: A food treat was provided every 60 seconds, provided the correct 
sequence of buttons was pressed at least once during this time period

	 •	 Condition 4: For pressing an incorrect sequence of buttons, a mild electric shock 
was given. 

	 The number of attempted button presses (in 10 minutes) and the number of correct 
button sequences (in 10 minutes) were recorded by the researchers. 

	 The mean results of the monkeying around study are shown in Table 5. 

Condition
Mean number of 

attempted button presses 
(in 10 minutes)

Mean number of correct 
button sequences 

(in 10 minutes)

Condition 1 30 22

Condition 2 55 40

Condition 3 20 15

Condition 4 4 2

Table 5
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	 (a)	 Explain one ethical consideration that the researchers of the monkeying around 
study would have had to consider when conducting their investigation.
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	 (b)	 Using research evidence, explain how operant conditioning could support the 
findings of the monkeying around study. 
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The researchers would have to consider the pain and distress caused to the monkeys,

particularly the mild electric shock in Condition 4. Under the Animals (Scientific

Procedures) Act (1986) they would need a project licence, use the mildest shock

possible (refinement) and show that the benefits of the research outweigh the

suffering, as well as housing the monkeys in suitably sized cages with access to water

throughout the study.

Operant conditioning states that behaviour is learned through its consequences. Positive

reinforcement means a rewarded behaviour is likely to be repeated, which accounts for

Condition 1, where the monkeys were given a food treat for pressing the correct

sequence five times in a row (a fixed ratio schedule) and repeatedly attempted the

sequence with 30 attempted button presses and 22 correct sequences.

This is supported by Olds and Milner (1954), who found that rats that were stimulated

in the reward pathway of the brain (the septal area) continued to press a lever for

further stimulation, showing that reward makes a behaviour more likely to be repeated.

The monkeys in Condition 2 experienced variable ratio reinforcement, as they received

the food treat after an unpredictable number (two to four) of correct sequences. This

led to the highest response rate, with 55 attempted presses and 40 correct sequences,

because the monkeys could not predict which press would be rewarded.

Ferster and Skinner (1957) identified that a variable ratio schedule of reinforcement

produced the highest rate of responding in animals such as rats and pigeons, which

supports the findings from Condition 2. They also found a fixed interval schedule

produces a low response rate, which supports Condition 3, where the treat came every
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(Total for Question 3 = 8 marks)

60 seconds and the monkeys made only 20 attempts and 15 correct sequences.

The monkeys in Condition 4 were punished with a mild electric shock for incorrect

sequences. Operant conditioning assumes punishment makes a behaviour less likely to be

repeated, and this was demonstrated by only 4 attempted presses and 2 correct

sequences, the lowest of all conditions.

Skinner (1938) found that punishment following a behaviour made that behaviour less

likely to occur, which supports the very low response rate of the monkeys in Condition

4.

stemup.co.uk

https://stemup.co.uk


*P57060RRA02132* Turn over     

21

	

	

4	 Evaluate the classic studies by Baddeley (1966b) and Watson and Rayner (1920) in 
terms of reductionism. 

(16)
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Reductionism is the view that complex behaviour can be explained by breaking it down

into smaller, simpler units, for example explaining memory in terms of separate stores or

learning in terms of single stimulus-response links. The opposite is holism, the view that

the whole is more than the sum of its parts, so behaviour can only be understood by

looking at the relationships between all the units, including the person's social world and

experience.

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

using a laboratory experiment. Participants learned lists of ten words which were

acoustically similar, acoustically dissimilar, semantically similar or semantically dissimilar,

and recalled them in the correct order over four learning trials and again after a

20-minute interval filled with an interference task. Semantically similar words were

recalled worse in the long term, while acoustic similarity had little effect, so he

concluded that LTM mainly codes information semantically, whereas short-term memory

(STM) mainly codes acoustically.

Baddeley's study is reductionist because the laboratory experiment isolated just one

variable, the type of word similarity, as the cause of differences in recall. By simplifying

memory into STM and LTM and concluding each is coded differently, the study reduces

memory to a single process of encoding, measured by recalling lists of unrelated words.

This ignores factors such as emotion, motivation and meaning, so it may lack ecological

validity because everyday memory involves remembering meaningful events rather than

word lists.

Furthermore, Baddeley's research was used to support the Working Memory Model, which

breaks memory down further into components such as the phonological loop and

visuo-spatial sketchpad, which is again a reductionist model of memory. A more holistic
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way to study memory would be Bartlett's (1932) reconstructive memory theory, which

shows that memories are shaped by schemas, culture and real-life experience. A holistic

explanation may be more useful in real life, such as for eyewitness testimony, because

it takes into account an individual's social world, their past and present experiences and

the relationships between all of these.

However, reductionism in Baddeley's study is also a strength. Isolating acoustic and

semantic coding under controlled, standardised conditions meant that cause and effect

could be established and the study could be replicated, and the hypothesis could be

tested and falsified. This makes it more scientific than a holistic approach.

Watson and Rayner (1920) conditioned Little Albert, an 11-month-old boy, to fear a

white rat by pairing the rat (neutral stimulus) with a loud noise made by striking a

steel bar behind his head (unconditioned stimulus). After several pairings, Albert cried

and crawled away from the rat alone, and this fear generalised to similar objects such

as a rabbit, a dog and a fur coat. They concluded that emotional responses such as

phobias could be learned through classical conditioning.

This study is reductionist because it used a controlled, standardised laboratory setting to

isolate the stimulus and response pairings, and simplified a complex emotion like fear to

a basic S-R association. It ignores cognitive factors such as how Albert thought about

the rat, as well as his biological temperament and his relationship with his mother.

Bandura's social learning theory considers cognitive and social aspects of learning, such

as attention, retention and motivation, and observing role models, so it could be

considered a more holistic explanation of how behaviours are learned.

In addition, Watson and Rayner only used a single 11-month-old male child, so the

findings may not be true of other people's learning processes. This means a reductionist

explanation based on one case is of limited value in explaining human learning in

general.
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On the other hand, by reducing learning to S-R pairings, Watson and Rayner were able

to show cause and effect, and this reductionist understanding has had practical

applications, such as systematic desensitisation and flooding to treat phobias. Studying

learning in a holistic way would be seen as less scientific, harder to falsify, and the

causes of learning would be difficult to isolate.

In conclusion, both classic studies are reductionist in their methods and conclusions,

which makes them scientific, testable and replicable, but limits how far they can

explain complex real-life memory and fear. An interactionist approach that combines

different levels of explanation, such as cognitive, biological and social factors, would give

a more complete and realistic understanding of memory and learning than either

extreme reductionist or holistic explanations alone.
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(Total for Question 4 = 16 marks)

TOTAL FOR SECTION B = 24 MARKS

stemup.co.uk

https://stemup.co.uk


*P57060RRA02532* Turn over     

25

	

	

SECTION C: ISSUES AND DEBATES

5	 Aaondi is a country that has had the same president for 20 years. The president orders 
the citizens to grow specific vegetables in their gardens, reduce water consumption 
and minimise their disposal of non-recyclable waste. The president’s orders are 
clearly displayed on billboards and are reinforced on television and radio every day. 
Aaondians have to pay a fine every time they do not follow the president’s orders. 

	 Evaluate how useful agency theory would be in explaining human behaviour such as 
that of the citizens of Aaondi. You must make reference to the context in your answer.
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Agency theory (Milgram, 1974) states that individuals obey authority figures when they

are in an agentic state, seeing themselves as an agent carrying out another person's

wishes and so not responsible for their actions, rather than in an autonomous state

where they act on their own conscience. This could explain why Aaondians obey the

president's orders to reduce their water consumption, as they see him as a legitimate

authority figure after 20 years in power and so shift responsibility for their behaviour

onto him.

Milgram's research supports this, as 65% of 'teachers' were willing to follow the direct

orders of an experimenter to administer a potentially life-threatening 450-volt electric

shock to a 'learner', showing the power of a legitimate authority. Similarly, the

president's orders being clearly displayed on billboards and reinforced on television and

radio every day act as symbols of his authority, just as the lab coat and Yale

University increased obedience in Milgram's study.

Agency theory also assumes that people have evolved to obey authority because it gives

a survival advantage when living in organised groups. The citizens of Aaondi may have

evolved to obey the president's order to minimise non-recyclable waste because, if

everyone obeys, the group as a whole reduces large amounts of waste and benefits.

However, it is difficult to test this evolutionary assumption, as psychologists cannot go

back into history to assess whether obedience was selected for, which weakens the

theory's scientific credibility.

stemup.co.uk
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Milgram also argued that people are born with the potential to obey, but this is only

realised when they are socialised through family, school and work to follow direct orders.

Aaondians will have been born with this predisposition, and the constant messages in

their environment on TV, radio and billboards will socialise them into obedience. This is

supported by Blass (2012), who compared obedience cross-culturally and found very

similar rates of obedience across countries, suggesting all societies instil obedient

behaviour during socialisation.

Agency theory also explains moral strain, the anxiety felt when carrying out orders that

conflict with personal values. Citizens who do not want to grow the specific vegetables

in their gardens may experience moral strain but still obey to avoid the fine, possibly

using buffers such as telling themselves it is 'the president's decision'.

However, agency theory does not account for individual differences. Personality factors,

such as Adorno et al.'s (1950) authoritarian personality, have been found to influence

whether someone obeys, so some Aaondians may obey because of their personality

rather than an agentic state, and some may refuse. Also, the fines suggest a simpler

explanation: Aaondians may comply to avoid punishment, which is operant conditioning

rather than an agentic shift. Biological factors may also matter, as stimulation of the

dopamine reward system when Aaondians recycle their waste could explain their change

in behaviour instead of obedience to authority. Social impact theory may also explain

the citizens' behaviour better, as the president's strength (status), immediacy (daily

broadcasts) and the number of messages all increase his social impact.

Overall, agency theory is useful in explaining the obedience of Aaondians to a

long-standing legitimate authority, and it is supported by Milgram's and Blass's research.

However, as the president is not physically present and Aaondians face fines, their

behaviour is probably best explained by combining agency theory with punishment,

personality and social impact, so agency theory alone only partly explains behaviour such
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Nature refers to internal, inherited influences on the development of an individual, such

as genes, neurotransmitters and brain structure. Nurture refers to external influences,

which can be pre-birth (such as drugs, disease or the diet of the mother) or

post-birth, such as upbringing, social class, culture and learning from role models. Most

psychologists now take an interactionist view, but different areas of psychology

emphasise each side.

One example of nature is how the genotype influences psychological characteristics such

as schizophrenia. Gottesman and Shields (1966) supported the inheritance of

schizophrenia, finding 42% concordance for MZ twins compared to 9% for DZ twins. As

MZ twins share 100% of their genes and DZ twins 50%, this higher concordance

suggests a strong genetic component. However, twin studies do not fully separate genes

from the environment, because MZ twins are often treated more alike than DZ twins,

so some of the concordance could be due to nurture. Also, as concordance is not 100%,

genes cannot be the full explanation.

The nature side is also shown in the treatment of schizophrenia with antipsychotic

drugs such as chlorpromazine, which block dopamine receptors and reduce positive

symptoms, supporting the dopamine hypothesis. However, drugs only manage the

symptoms rather than curing the disorder, and a diathesis-stress model, where a genetic

vulnerability is triggered by environmental stress, may be more appropriate, so drugs

should be combined with therapies such as CBT that address nurture.

Nurture can also influence schizophrenia through social factors such as social class or

ethnic minority group. Cooper (2005) analysed admissions for schizophrenia from 1949

to 1953 and found that the rate of schizophrenia for single men was 4.1 times higher

in social class 5 than in social class 1, suggesting stresses such as poverty may cause
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the disorder. However, it may be that social drift explains this, as Goldberg et al.

(1963) found that patients' social decline happened after the onset of schizophrenia in

adolescence, so the disorder may cause low social class rather than the other way

round.

Nature can contribute to drug addiction through stimulation of the dopamine reward

pathway. Olds and Milner (1954) showed that rats would repeatedly press a lever to

stimulate the septal area of the brain, showing a biological basis for addictive behaviour.

However, rats have different brain structures and chromosomes to humans, so the

findings may not generalise. Nurture also contributes to addiction through exposure to

people, places or things associated with the drug. Van den Oever et al. (2008) showed

that cues associated with heroin, rather than the drug itself, led to plasticity in the

brain and reduced synaptic activity in the prefrontal cortex, which caused relapse in

rats. This shows that external cues influenced internal brain changes, so there is an

interaction between nature and nurture in drug addiction.

Aggression can also be explained by nature, as a lack of activity in the prefrontal cortex

may reduce self-control. Raine et al. (1997) used PET scans to compare 41 murderers

pleading not guilty by reason of insanity with matched controls and found lower activity

in the prefrontal cortex, which may explain their impulsive and irrational actions.

However, nurture explains aggression through role models: Bandura et al. (1961) showed

that children who observed an adult behaving aggressively towards a Bobo doll imitated

this aggression, especially with a same-sex model, and aggression is more likely when it

is rewarded directly or vicariously. Personality factors, such as a high PEN score

(Eysenck), may contribute to aggression and are influenced by both inherited

temperament and upbringing.

In social psychology, agency theory assumes that people are born with the potential for

obedience (nature) but that socialisation influences how obedient they become

stemup.co.uk
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(nurture), which is an interactionist view. Social impact theory focuses on how social

forces such as strength, immediacy and number affect an individual, which is a nurture

explanation with research support, although it has been criticised for being too

descriptive and not explaining the underlying psychological processes.

The relative importance of nature and nurture also has practical implications. If

behaviour is mainly due to nature, biological treatments such as drugs are appropriate,

but this risks being deterministic and suggesting people cannot change. Nurture

explanations suggest behaviour can be changed through therapy, education and changing

the environment, which is more optimistic, but they can lead to blaming parents or

upbringing.

In conclusion, the evidence suggests that neither nature nor nurture alone can explain

behaviour. Twin studies, brain scans and drug treatments show genes and biology create

a predisposition, but social class, environmental cues and role models determine whether

this is expressed. The diathesis-stress model and van den Oever et al. (2008) show the

two interact, so an interactionist approach gives the most complete and useful

understanding of behaviour in psychology.

stemup.co.uk

https://stemup.co.uk
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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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