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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 statistical 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.
•	Check your answers if you have time at the end.
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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.
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Answer ALL questions.

SECTION A: BIOLOGICAL PSYCHOLOGY

1	 When studying biological psychology you will have learned about different types 
of correlations.

	 (a)	 State what is meant by a positive and a negative correlation.
(2)

		  Positive correlation

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

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

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

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

		  Negative correlation

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

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

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

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

A positive correlation is where, as one co-variable increases, the other co-variable also

increases (e.g. the higher the testosterone level, the higher the aggression score), so

the points on a scattergram slope upwards.

A negative correlation is where, as one co-variable increases, the other co-variable

decreases (e.g. the more hours of sleep, the lower the aggression score), so the points

on a scattergram slope downwards.
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	 (b)	 Explain one strength and one weakness of the correlational research method. 
(4)

		  Strength 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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(Total for Question 1 = 6 marks)

Correlations allow researchers to study naturally occurring variables, such as hormone

levels and aggression, that would be unethical or impractical to manipulate

experimentally in a laboratory.

This means relationships can still be investigated, and a significant correlation can

suggest areas for further experimental research.

A correlation cannot establish a cause and effect relationship between the two variables.

This is because there is no manipulation of an IV and little control over other variables,

so a third variable (e.g. upbringing) may be causing the relationship, or the direction of

causality is unknown.
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2	 Max has been learning about evolution and natural selection.  He has been asked 
by his psychology teacher to prepare a presentation to show how evolution and 
natural selection explain human aggressive behaviour.  His teacher has suggested 
he includes:

		  •	 a reference to gene selection
		  •	 a short video
		  •	 a reference to inherited traits
		  •	 a research study.

	 Describe what Max could include in his presentation to show how evolution and 
natural selection explain human aggressive behaviour.

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

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

Max could start by explaining Darwin's idea of natural selection: genes for traits that

aid survival and reproduction are selected and passed on, so genes involving aggression

were selected because aggressive individuals were the 'fittest' and more likely to survive.

He could explain that aggression is an inherited trait: in prehistoric times aggressive

behaviour helped men hunt and provide food, and defend their family and territory, so

their offspring inherited these aggressive traits.

Max could show a short video clip, such as a scene from a TV programme of two men

fighting for the attention of a woman, showing how aggression helps a male win a

mate and so pass on his genes.

He could refer to Dobash and Dobash (1979), who found that violence against women

often came about through jealousy, an aggressive trait that may have evolved to prevent

cuckoldry and ensure a man's own genes survive.

stemup.co.uk

https://stemup.co.uk


11

*P62572A01132* Turn over     
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3	 Isaac is a psychologist who has investigated whether alcohol affected the ability 
of participants to complete a task successfully.  The task consisted of participants 
walking 20 steps along a straight line whilst balancing a book on their head after 
drinking alcohol.

	 Isaac gathered an opportunity sample from his local university.  He asked them 
to drink 2 units of alcohol (units being a measurement of alcohol) on day one and 
4 units on day two.

	 Table 1 shows the results for Isaac’s investigation.

Participants 
Number of mistakes 

made on day one 
(2 units of alcohol)

Number of mistakes 
made on day two 

(4 units of alcohol)

A 6 6

B 12 11

C 4 14

D 8 19

Table 1

	 (a)	 Calculate the percentage of mistakes made by participant C on day one from the 
total of mistakes made by all participants on day one.

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

SPACE FOR CALCULATIONS

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

Total day one = 6 + 12 + 4 + 8 = 30

(4 ÷ 30) × 100 = 13.333...%

13.3%

stemup.co.uk

https://stemup.co.uk


13

*P62572A01332* Turn over     

	

	

	 (b)	 Calculate the mean number of mistakes made on day two.

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

SPACE FOR CALCULATIONS

Mean number of mistakes made on day two .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (c)	 Explain one strength of the opportunity sampling technique used by Isaac in 
his investigation.
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	 (d)	 Explain one improvement that Isaac could make to his investigation.
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(Total for Question 3 = 6 marks)

Opportunity sampling is quick and less time consuming, as Isaac simply used university

students who were available and willing at the time he ran his alcohol and walking

task.

This means Isaac did not have to spend time identifying and contacting specific

participants, as he would in a stratified or random sample.

Isaac could add a baseline condition where participants complete the 20 step walking

task with the book on their head before drinking any alcohol (0 units).

This would let him compare the number of mistakes after 2 and 4 units with sober

performance, to see whether alcohol really caused a difference in the results.

Total day two = 6 + 11 + 14 + 19 = 50

Mean = 50 ÷ 4 = 12.5

12.5
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4	 Amanda is struggling to control her aggression.  Her doctor is considering sending 
Amanda for an fMRI scan to find out if her brain may be influencing her aggression.

	 (a)	 Explain two reasons for Amanda’s doctor sending her for an fMRI scan.
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	 (b)	 Name one brain scanning technique other than fMRI.
(1)

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

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

(Total for Question 4 = 5 marks)

An fMRI scan has good spatial resolution, as it measures changes in blood oxygenation

(BOLD signal) showing which brain areas are active, such as Amanda's amygdala or

prefrontal cortex.

This means the doctor could validly identify whether specific areas of Amanda's brain

that are linked to aggression are over or under active, which could help explain her lack

of control over her aggression.

An fMRI scan is non-invasive and uses no radiation or injected radioactive tracer,

unlike a PET scan, so it is safe for Amanda.

This makes it more ethically acceptable than sending Amanda for surgery or any other

invasive procedure, and it can be repeated to monitor her brain activity over time, for

example during treatment for her aggression.

PET scan (positron emission tomography)

stemup.co.uk

https://stemup.co.uk
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5	 Assess whether the role of hormones can explain human behaviour such 
as aggression. 
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Hormones are chemical messengers secreted by endocrine glands directly into the

bloodstream, travelling to target organs. For example, the adrenal glands release cortisol

and adrenaline, preparing the body for the fight-or-flight response, which may include

aggression. Testosterone, a male sex hormone produced mainly in the testes, is thought

to act on brain areas associated with aggression such as the amygdala, hypothalamus

and frontal cortex. Males usually have higher testosterone than females, which could

explain why males tend to show more physical aggression. Females usually have higher

levels of oestrogen and lower testosterone, and higher levels of the female sex hormone

oestradiol have been associated with lower aggression in children and female offenders,

although changes in female testosterone levels may lead to aggression.

Evidence supports a role for hormones. Dabbs and Hargrove (1997) found a positive

correlation between testosterone levels and the degree of violent crime in 87 female

prisoners, suggesting hormones explain aggression in women too. Maletzky et al. (2006)

found that depo-Provera, a drug that lowers testosterone, reduced sexually aggressive

behaviour in some offenders, which suggests testosterone plays a causal role and has a

practical application in treatment.

However, much of the evidence, such as Lidberg et al. (1985), is correlational, so we

cannot be certain that the hormone causes the aggression. It may be that behaving

aggressively or winning a conflict raises testosterone, rather than the other way round,

or a third variable such as stress may affect both.

Also, social learning theory argues that aggression is learned by observing and imitating

violent role models, as shown by Bandura et al. (1961), and this explanation does not

consider differences in male and female hormones. Hormones cannot explain why

aggression varies so much between cultures, which suggests environmental factors
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(Total for Question 5 = 8 marks)

TOTAL FOR SECTION A = 29 MARKS

matter. The hormonal explanation is also reductionist, as it reduces complex behaviour to

one chemical and ignores cognitive factors such as how a person interprets a

provocation.

Overall, hormones such as testosterone can partly explain human aggression, as

supported by Dabbs and Hargrove and by the success of drug treatments, but because

evidence is largely correlational and social factors are also important, hormones are best

seen as creating a predisposition that interacts with the environment, rather than being

the sole cause.
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SECTION B: LEARNING THEORIES

6	 In learning theories, you will have learned about one of the following 
contemporary studies:

		  •	 Becker et al. (2002)
		  •	 Bastian et al. (2011)
		  •	 Capafóns et al. (1998).

	 (a)	 State one aim of your chosen contemporary study.
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Capafóns et al. (1998) aimed to investigate whether systematic desensitisation is an

effective treatment for people with a fear of flying (aerophobia).

All measures of fear (e.g. Fear of Flying Scale scores, heart rate) decreased for the

treatment group after systematic desensitisation, except palm temperature; the waiting

list control group showed little change.

90% of the treatment group showed a reduction in their symptoms; only 2 of the 20

participants did not improve.
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(Total for Question 6 = 7 marks)

Capafóns et al. used standardised measures, including the Fear of Flying Scale and

physiological measures such as heart rate.

These are established, objective and valid measures of anxiety, so the fear of the phobic

participants could be compared reliably before and after treatment.

Participants were exposed to their phobia by watching a videotape of a plane trip, which

is low in ecological validity.

It may not reflect participants' true anxiety on a real flight, so the treatment may not

be as effective in a real-life setting.
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(Total for Question 7 = 3 marks)

I carried out a covert naturalistic observation in my college canteen to see whether

males or females were more likely to say 'thank you' to the staff when served, linked

to social learning of politeness.

Two observers sat at a table near the till where we could see and hear the customers

being served, without them knowing they were being watched.

Over three 30 minute lunchtime sessions we used event sampling, recording each

customer served and tallying in pre-set behavioural categories: 'said thank you' or 'did

not say thank you', for males and for females, on a tally chart.

We each recorded independently and compared our tallies afterwards to check inter-rater

reliability, then put the totals into a 2 × 2 table and carried out a chi-squared test.
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8	 Bertie wanted to investigate the severity of symptoms for older and younger patients 
after treatment for a phobia. 

	 He sampled two groups of patients who had received treatment and were recovering 
from a phobia:

		  •	 20 patients aged between 20–35 years 
		  •	 20 patients aged between 40–55 years.

	 Bertie asked the patients to rate the severity of their symptoms after treatment.  
He used a rating scale ranging from 1–10, where 1–5 was judged as ‘less severe’ 
symptoms and 6–10 was judged as ‘more severe’ symptoms.

	 Bertie’s results are shown in Table 2 below.

Age group

Patients with 
‘less severe’ 

symptoms after 
treatment

Patients with 
‘more severe’ 

symptoms after 
treatment

20–35 years 5 15

40–55 years 11 9

Table 2
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	 (a)	 Complete Table 3 to calculate the chi-squared test for Bertie’s data to 
two decimal places. 

(4)

Observed Expected O–E (O–E)2 (O–E)2/E

20–35 
years

Patients with 
‘less severe’ 
symptoms 

after treatment

5 8

Patients with 
‘more severe’ 

symptoms 
after treatment

15 12

40–55 
years

Patients with 
‘less severe’ 
symptoms 

after treatment

11 8

Patients with 
‘more severe’ 

symptoms 
after treatment

9 12

Chi-squared =

Table 3

SPACE FOR CALCULATIONS

Chi-squared (Χ 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

−3 9 1.125

3 9 0.75

3 9 1.125

−3 9 0.75

3.75

χ² = Σ (O − E)²/E

= 1.125 + 0.75 + 1.125 + 0.75 = 3.75

3.75
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	 (b)	 Explain one strength of Bertie’s study in terms of reliability.
(2)
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	 (c)	 Explain one improvement that Bertie could make to his study in terms of validity.
(2)
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(Total for Question 8 = 8 marks)

Bertie used a standardised rating scale from 1 to 10 for all 40 patients to measure the

severity of their phobic symptoms after treatment, which gives quantitative data.

This procedure could be replicated with the same patients (test-retest) to check that

the ratings of symptom severity are consistent over time, so its reliability can be

tested.

Bertie could ask family members of the patients to record the patients' phobic

behaviours, as well as the patients' own self-ratings.

This would give a more objective and accurate measure of symptom severity after

treatment, as patients' self-ratings may be affected by social desirability, increasing

validity.
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9	 Bradley decided to use a content analysis to investigate how much violence is shown 
in children’s television programmes.

	 Describe how Bradley could use a content analysis to investigate violence in children’s 
television programmes.
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(Total for Question 9 = 3 marks)

Bradley would first decide on operationalised coding categories of violent behaviour, such

as hitting, kicking, using a weapon and verbal threats, and non-violent behaviour.

He would then select a sample of children's television programmes (e.g. 10 episodes

from different channels, aired at the same time of day) and watch them, coding every

instance of violence he sees into the categories.

He would tally the frequency of each category to produce quantitative data, to see

which programmes contained the most violence. A second coder could code the same

programmes to check inter-rater reliability.
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Social learning theory (Bandura, 1977) suggests that people learn new behaviour by

observing others (models), imitating their actions and in doing so learning. Models are

more likely to be imitated if they are similar to the observer, e.g. the same age and

sex, or high in status. Vicarious reinforcement occurs when the observer sees the model

being rewarded for their behaviour, which makes imitation more likely. Bandura proposed

four mediational processes that influence whether behaviour is copied: attention (noticing

the behaviour), retention (remembering it), reproduction (being physically able to

perform it) and motivation (the expectation of reward).

A strength is that there is strong experimental evidence. Bandura, Ross and Ross

(1961) found that children who observed an aggressive adult model hitting a Bobo doll

made more imitative aggressive actions than children in the non-aggressive and control

groups, and boys imitated the same sex male model more, supporting the role of

modelling and identification. Because this was a controlled laboratory experiment, cause

and effect can be inferred.

Social learning theory also has useful applications. For example, if powerful, high-status

role models such as Dwayne 'The Rock' Johnson are rewarded for violence on screen,

children may imitate them, so stricter censorship laws may be needed to restrict

children's access to such characters.

However, Bandura's research observed young children, so it may not be representative of

how adults learn aggressive behaviour, and a Bobo doll does not hit back, so the study

lacks ecological validity. Social learning theory also underplays biological factors. Kendler

et al. (2015) found that identical twins are more likely to show similar high levels of

aggression than non-identical twins, indicating a genetic link that social learning theory

cannot explain. Hormones such as testosterone also play a role, as males are more

stemup.co.uk
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(Total for Question 10 = 8 marks)

TOTAL FOR SECTION B = 29 MARKS

aggressive than females across cultures.

In conclusion, social learning theory is a strong explanation of how specific behaviours,

such as aggression, are acquired, as it is supported by well-controlled evidence and has

practical applications. However, as it neglects genetic and biological influences, it is best

seen as part of an interactionist explanation of human behaviour rather than a complete

one.
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Classical conditioning explains behaviour as learning by association. A natural reflex,

where an unconditioned stimulus (UCS) produces an unconditioned response (UCR), is

paired with a neutral stimulus (NS). After repeated association of the UCS and NS, the

NS becomes a conditioned stimulus (CS) that alone produces a conditioned response

(CR). This can explain how phobias are learned, as a neutral object becomes associated

with fear.

Watson and Rayner (1920) supported this, conditioning Little Albert to fear a white rat

by pairing it with a loud noise, showing that classical conditioning can alter a child's

emotional reactions to objects; the fear also generalised to similar objects. Classical

conditioning also explains treatments: Gilroy et al. (2003) used systematic

desensitisation, based on classical conditioning principles, to successfully treat patients

with spider phobia, showing behaviour can be altered by counterconditioning. However,

Pavlov's (1927) research was conducted on dogs, so it has limited generalisability to

humans, who have more complex cognitive processes. Classical conditioning also cannot

explain why not everyone who has a frightening experience develops a phobia, suggesting

other factors such as genetic preparedness are involved.

Synaptic transmission explains behaviour biologically. An action potential travels down

the axon of the pre-synaptic neuron to the terminal button, where vesicles release

neurotransmitters into the synaptic cleft. These bind to receptor sites on the

post-synaptic neuron, which can be excitatory or inhibitory, before being broken down or

reabsorbed by reuptake. Neurotransmitters such as acetylcholine influence muscle

movement, memory and learning. Recreational drugs such as cocaine stimulate the

central nervous system in the brain's reward system by blocking the reuptake of
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dopamine, so dopamine stays in the synapse, producing euphoria and explaining addictive

behaviour. Genetic predisposition may affect how sensitive an individual's nervous system

is to drugs.

This explanation has practical applications: experimental treatments such as the TA-CD

vaccine have been trialled to block the pleasurable effects of cocaine, so could treat

addiction. However, neurotransmitter explanations are reductionist. For example,

acetylcholine imbalances can be caused by low choline, a nutrient found mainly in fatty

animal foods, so differences in behaviour may have dietary and other explanations.

Dawes et al. (2000) also suggested that stress is one of the strongest predictors of

relapse in drug users, showing that environmental factors interact with neurotransmitter

functioning.

In conclusion, classical conditioning, synaptic transmission and neurotransmitter

functioning each explain human behaviour to a large extent, as all are supported by

research and lead to effective treatments such as systematic desensitisation and drug

therapies. However, each is reductionist on its own: classical conditioning ignores biology

and cognition, while neurotransmitter explanations ignore learning and stress. Behaviour

such as phobias and addiction is therefore best explained by an interaction of learned

associations and biological processes, together with other factors such as genes and

cognition.

stemup.co.uk
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(Total for Question 11 = 12 marks)

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