
Centre Number Candidate Number

Write your name here
Surname Other names

Total Marks

Paper Reference

Turn over     

*P49866A0128*P49866A
©2017 Pearson Education Ltd.

1/1/1/1/1/1/1/1

Instructions

•	 Use black ink or ball-point pen.
•	 Fill in the boxes at the top of this page with your name,  
	 centre number and candidate number.
•	 Answer all questions.
•	 �Answer the questions in the spaces provided  

– there may be more space than you need.

Information

•	 The total mark for this paper is 70.
•	 �The marks for each question are shown in brackets 

– use this as a guide as to how much time to spend on each question.
•	 �The list of formulae and critical value tables are printed at the start of this paper.
•	� Candidates may use a calculator.

Advice

•	 Read each question carefully before you start to answer it.
•	 Try to answer every question.
•	 Check your answers if you have time at the end.

You do not need any other materials.
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FORMULAE AND STATISTICAL TABLES

Standard deviation (sample estimate)

Spearman’s rank correlation coefficient

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

	
  

 

	
  

 

  

 

Chi-squared distribution formula 

𝑋𝑋! = (!!!)!

!
    𝑑𝑑𝑑𝑑 = 𝑟𝑟 − 1 𝑐𝑐 − 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 

       

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 

𝑈𝑈! = 𝑛𝑛!𝑛𝑛! +
!! !!!!

!
− 𝑅𝑅!   

𝑈𝑈! = 𝑛𝑛!𝑛𝑛! +
!! !!!!

!
− 𝑅𝑅!    (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. 

stemup.co.uk

https://stemup.co.uk


8

*P49866A0828*

	

	

Answer ALL questions.

SECTION A: BIOLOGICAL PSYCHOLOGY

1	 (a)	 Describe the procedure of one twin study that you have learnt about in biological 
psychology.

(4)

		  Name of study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

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

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

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

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

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

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

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Gottesman and Shields collected case histories of twins born between 1893 and 1945

who had been patients at the Maudsley and Bethlem Royal Joint Hospital, where at

least one twin had been diagnosed with schizophrenia.

Zygosity (whether the twins were MZ or DZ) was determined using a combination of

blood tests, fingerprint analysis and resemblance in appearance.

The twins took part in tape-recorded 30-minute samples of semi-structured interviews

to assess signs of schizophrenia, attitudes towards self, parents and twin, and ego

strength.

Concordance rates were then assessed and compared for MZ and DZ twins, using Grade

1 (both twins hospitalised and diagnosed with schizophrenia) or Grade 2 or 3, where

only one twin had schizophrenia and the co-twin showed a milder psychiatric

abnormality.

Gottesman and Shields (1966)
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	 (b)	 Explain one strength and one weakness of the twin study you have learnt about 
in biological psychology.

(4)

		  Strength
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(Total for Question 1 = 8 marks)

A strength of the Gottesman and Shields study was that zygosity was assessed using

primary data rather than relying on the twins' own reports.

Fingerprint analysis and blood samples are a valid and objective way of assessing

whether twins are MZ or DZ, so the comparison of MZ and DZ concordance rates is

more accurate.

A weakness is that the study excluded participants born in Ghana, Jamaica and

Barbados, so the sample was made up of twins from a Western, British background.

This means the sample lacks generalisability, as the findings about the genetic basis of

schizophrenia may not be representative of people from non-Western cultures.
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2	 Hinnah is interested in finding out if there is a relationship between drug taking and 
aggressive behaviour. To investigate this, she puts posters up around her college 
on Wednesday asking for people interested in participating in the study to attend a 
meeting on Friday lunchtime. Ten participants attended her meeting and gave self-
report data on how many times they consumed drugs each week and how aggressive 
they were on a scale of 0 to 100.

	 (a)	 (i)	 Identify the sampling method used in Hinnah’s study.
(1)
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		  (ii)	 Explain one strength and one weakness of using this sampling method for 
Hinnah’s study.

(4)

			   Strength
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Volunteer (self-selected) sampling.

One strength is that Hinnah's participants put themselves forward by coming to her

Friday lunchtime meeting after seeing the posters around the college.

This means Hinnah did not have to spend as much time selecting and approaching

students compared to random sampling, and the volunteers were willing to give

self-report data about their drug taking.

One weakness is that students may only want to take part in a study about drugs if

they do not take drugs or only take legal drugs, and only students who saw the posters

and were free on Friday lunchtime could attend.

This means her sample of ten may not be representative of the students in Hinnah's

college, so the study would lack generalisability.
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	 (b)	 Figure 1 shows a scatter diagram with the results of Hinnah’s correlational study.

Scatter diagram to show the relationship between the 
number of times drugs were taken per week and 

aggression score (out of 100)
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Figure 1

		  Using Figure 1, identify the anomaly (outlier) on the scatter diagram by circling 
the relevant data point.

(1)

	 (c)	 Explain one conclusion Hinnah could make from the results in the scatter diagram.
(2)
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(Total for Question 2 = 8 marks)

Hinnah could conclude that there is a positive correlation between drug taking and

aggression, so taking drugs may influence levels of aggression.

This is because, apart from the outlier, more frequent consumption of drugs is correlated

with greater aggression, as scores rise from about 15 at 0 times a week to about 55

at 4 times a week.
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3	 The diagram below shows a typical neuron.

	 (a)	 Identify the areas of the diagram.
(2)

(i) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(ii) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Soma

Nucleus Axon

Node of
Ranvier

Schwann
cell

Dendrite Synapse / axon terminal
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	 (b)	 Tina begins taking recreational drugs as she feels stressed due to her forthcoming 
examinations. 

		  Explain the effects the recreational drugs may have on the transmission process in 
Tina’s central nervous system. 

		  You must refer to the context in your response.
(3)
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 (Total for Question 3 = 5 marks)

Tina could consume a drug such as alcohol to cope with her exam stress, which would

affect synaptic transmission in her CNS by increasing or decreasing the activity of

neurotransmitters, which would impact on her level of stress.

Alcohol would increase serotonin release at her synapses, which could make Tina feel

happier and more relaxed about her forthcoming examinations.

However, alcohol would also increase the action of GABA, an inhibitory neurotransmitter,

binding to receptors on the postsynaptic neuron so that neurons are less likely to fire.

This would make Tina's memory less efficient and could make her revision for her

exams more difficult.
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4	 Evaluate the use of brain scanning techniques to investigate human behaviour.
(8)
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Brain scanning techniques allow psychologists to investigate the structure and activity of

the living brain while a person behaves. PET scans investigate brain activity while a

human is doing a task. PET involves injecting a radioactive tracer (a form of glucose)

into the participant; more active areas use more glucose, so they show up as brighter

colours on the scan. fMRI records brain activity by detecting changes in blood

oxygenation and also produces an anatomical picture of the brain. CAT scans use

multiple X-rays taken from different angles to produce a cross-sectional image of brain

regions, showing structure rather than activity.

A strength of brain scanning is that it has made an important contribution to

understanding behaviour. For example, Raine et al. (1997) used PET scans to find that

murderers pleading not guilty by reason of insanity had less activity in the prefrontal

cortex than controls, suggesting a biological link to violence. Brain scans are also

scientific and objective because they produce quantitative images that do not depend on

the researcher's interpretation, and they can be repeated easily under standardised

conditions to test for reliability in findings about human behaviour.

However, brain scanning lacks ecological validity because it takes place in an artificial

setting: a participant lying still in a noisy scanner performing a simple task such as a

CPT is not behaving as they would in everyday life, so findings may not generalise to

real behaviour. There are also ethical issues, as frequent exposure to radiation in PET

and CAT scans could cause harm, which means brain scanning could be unethical,

especially for repeated testing; fMRI avoids this as it uses no radiation, but it is

expensive. Furthermore, scans only show a correlation between brain activity and

behaviour, so they cannot show that a brain difference causes the behaviour.

In conclusion, brain scanning is a valuable and reliable tool that has given objective

stemup.co.uk
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(Total for Question 4 = 8 marks)

TOTAL FOR SECTION A = 29 MARKS

evidence about the brain and behaviour, but its artificial setting and ethical risks mean

its findings should be combined with other methods to explain human behaviour fully.

stemup.co.uk

https://stemup.co.uk
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SECTION B: LEARNING THEORIES

5	 Jayne owns a cafe called Rainfall and wants to encourage people to continue to 
buy coffee from her shop. She decides to give her customers a card where they can 
accumulate cup shaped stamps when they buy a hot drink. Once Jayne’s customers 
have been given 10 stamps they are given a free hot drink. 

	 (a)	 Identify the primary reinforcer and secondary reinforcer in this scenario. 
(2)

		  Primary reinforcer
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		  Secondary reinforcer
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	 (b)	 Describe how Jayne could use two schedules of reinforcement to encourage her 
customers to buy hot drinks from her cafe. 

(4)
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 (Total for Question 5 = 6 marks)

The free hot drink.

The cup shaped stamps on the card.

A fixed interval schedule is where a reward is given after a specified amount of time,

such as once a month. Jayne could give a stamp to every customer on the first of

each month if they have bought a coffee at some point during the month, encouraging

them to come back regularly.

A variable ratio schedule is where reinforcement is given after an unpredictable number

of responses, so a different amount of reward is provided for the desired behaviour.

Jayne could give a different number of stamps for each hot drink bought (sometimes

one, sometimes three), so customers keep buying drinks as they never know when they

will get a bonus, making the behaviour resistant to extinction.
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6	 As part of your AS Psychology specification you were required to carry out a practical 
investigation when studying learning theories.

	 (a)	 Describe the aim of the practical investigation you carried out when studying 
learning theories.

(2)
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	 (b)	� As part of your practical investigation you were required to analyse the findings 
to produce results, including a chi squared test. 

		  Describe the results of your quantitative data analysis for the practical 
investigation you carried out when studying learning theories.

(3)
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The aim of my practical was to see whether gender affected obedience, by observing

whether more male or female students turned off their mobile phones when asked to by

a teacher in college.

I recorded tallies in four categories: 'male obey' 10, 'male disobey' 13, 'female obey' 10

and 'female disobey' 3. 'Male disobey' was the highest with 13 tally marks, whereas

'female disobey' was the lowest with 3 tallies.

The calculated value of my chi-squared test was 3.76 (df = 1) for a one-tailed test at

p ≤ 0.05.

This was greater than the critical value of 2.71, so I rejected my null hypothesis and

found a significant difference between males and females in obedience, with females

more obedient.
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	 (c)	 Explain two strengths of the practical investigation you carried out when 
studying learning theories.

(4)
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(Total for Question 6 = 9 marks)

One strength was that students were observed using their phones in their natural

setting of the college. This meant they were likely to act normally in response to the

command to put their phone away, so the study has higher ecological validity.

A second strength was that watching students decide whether or not to put their

phone away used a standardised instruction and clear behavioural categories, so it was

easily replicable. This means I could easily repeat my observation of male and female

obedience on another day to test for reliability.

stemup.co.uk

https://stemup.co.uk


19

*P49866A01928* Turn over     

	

	

BLANK PAGE

stemup.co.uk

https://stemup.co.uk


20

*P49866A02028*

	

	

7	 Hugo passed his driving test one year ago. Recently, he received three penalty points 
for driving in excess of the speed limit. His father already has nine penalty points on 
his driving licence for speeding. 

	 (a)	 Using your knowledge of social learning theory, explain why Hugo may have 
driven in excess of the speed limit. 

(4)
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Hugo may have observed his father speeding, and his father is likely to be a role model

as he is the same gender and is an older, high-status figure whom Hugo identifies

with.

Hugo paid attention to his father's driving and retained the behaviour in memory. He

now has the ability to reproduce speeding because he passed his driving test a year ago

and can drive a car.

His father has nine penalty points but still drives, so Hugo may have seen that

speeding has few serious consequences (vicarious reinforcement).

Hugo may have found speeding exciting, so he was internally motivated to speed again,

and his friends may have praised him for fast driving, which provided external

motivation to reproduce the speeding behaviour.
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	 (b)	 Explain one weakness of social learning theory.
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(Total for Question 7 = 6 marks)

One weakness of social learning theory is that it ignores biological factors such as

hormonal imbalances, for example high testosterone, as a reason for human behaviour.

This means it is reductionist, as biological theory may account for behaviour such as

aggression or risk-taking that has not been learnt through observation.
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8	 Evaluate classical conditioning as a theory to explain human behaviour.
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Classical conditioning assumes that learning is by association. Pavlov (1927) showed

that a natural reflex, an unconditioned stimulus (UCS, food) producing an unconditioned

response (UCR, salivation), can be paired with a neutral stimulus (NS, a bell). After

repeated association of the UCS and NS, the NS becomes a conditioned stimulus (CS)

which on its own causes a conditioned response (CR), salivation to the bell. This can

explain human behaviour such as phobias, and it is applied in aversion therapy, where

repeated pairing of an emetic drug with alcohol can lead to alcohol on its own causing

nausea.

There is evidence that classical conditioning explains human behaviour. Watson and

Rayner (1920) claimed they conditioned Little Albert to fear a white rat by pairing it

with a loud noise, and this fear generalised to similar objects such as a rabbit and a

fur coat. This supports the idea that phobias are learnt by association. The theory also

has practical applications: Capafóns et al. (1998) used systematic desensitisation, which

is based on classical conditioning, to successfully treat patients who had a phobia of

flying, which suggests the theory explains how such behaviour is acquired and unlearnt.

However, much of the evidence lacks generalisability. Pavlov's (1927) study is used as

evidence for classical conditioning but used dogs, so it has limited generalisability to

humans, who have more complex thought processes. The Little Albert study involved

only one child, so it cannot be generalised. SD also lacks validity to real-life situations,

as imagined exposure is not the same as a real feared situation, although virtual reality

(VR) or hypnosis-guided SD (HGSD) can be used to make it more realistic. Classical

conditioning is also reductionist, as it ignores cognitive factors and cannot explain why

not everyone who has a frightening experience develops a phobia.

In conclusion, classical conditioning gives a scientific and useful explanation of simple

stemup.co.uk

https://stemup.co.uk
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TOTAL FOR SECTION B = 29 MARKS

learnt behaviours such as phobias and has led to effective therapies, but it cannot fully

explain complex human behaviour without considering cognitive and biological factors.
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SECTION C

9	 As part of your AS Psychology specification you were required to learn about the 
classic study Raine et al. (1997) and research carried out by Bandura (1961, 1963, 
1965).
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Raine et al. (1997) aimed to see whether murderers pleading not guilty by reason of

insanity (NGRI) had different brain activity to non-murderers. They used PET scans to

examine the level of activity in the left and right hemispheres of 41 murderers

compared with 41 matched controls while they completed a continuous performance

task. Murderers had less activity in their prefrontal and parietal brain regions, more

activity in their occipital areas, and no difference in their temporal areas. Bandura

(1961) investigated the impact of adult role models on children's aggressive behaviour:

72 children observed either same-sex or opposite-sex role models acting aggressively or

non-aggressively with a Bobo doll. Children were more likely to copy same-sex role

models and modelled aggressive behaviour. Bandura (1963) found that children also

imitated aggression shown on film and by cartoon models, and Bandura (1965) looked

at vicarious reinforcement, with children watching an aggressive film where the model

was rewarded, punished or given no consequence; children who saw the model punished

imitated less aggression.

Raine et al. (1997) has real-life applications because murderer brain activity could be

matched to others to identify people at risk and attempt to prevent future murders, for

example through early intervention. However, the study used a PET scan in an artificial

setting with a simple task, so it lacks ecological validity and may not reflect brain

activity during real violence. It also has limited generalisability as all participants were

NGRI murderers, although with such a niche group it is perhaps representative. Raine

himself warned that the findings do not show violence is caused by biology alone, so
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using them to label people could be unethical and risks a self-fulfilling prophecy.

Bandura's research has wide real-life applications. Bandura (1961, 1963) provides

evidence for using prosocial role models in society, for example celebrities and parents

modelling positive behaviour, as children copy same-sex models. Bandura (1965) shows

that censorship is required on television and video games, as children imitate aggression

they see rewarded or unpunished, which supports age ratings and watersheds. However,

Bandura did not examine the potential contribution of genes in predisposing violent

behaviour, and the Bobo doll is designed to be hit, so the aggression may not transfer

to real people, which lowers the validity of applying the findings to real life.

To a large extent both studies have real-life applications, but in different ways.

Bandura's findings are easier to apply, as changing role models and media content is

practical and ethical, whereas applying Raine et al.'s findings is more limited because

brain scans are costly, and predicting violence from brain activity raises ethical

problems. Overall, the studies are most useful when combined, as violence is best

explained by an interaction of biological predisposition and social learning.

stemup.co.uk
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(Total for Question 9 = 12 marks)

TOTAL FOR SECTION C = 12 MARKS 
TOTAL FOR PAPER = 70 MARKS
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