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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 Freud’s 
psychodynamic explanation of aggression. 

	 (a)	 Complete Table 1 with the name for the different parts of the personality in the 
space provided.

(3)

Definition Part of the 
personality

This part of the personality is rational and tries to balance 
the conflicting demands of other parts of the personality.  
 
It operates according to reality (the ‘reality principle’) and 
tries to satisfy pleasure (the ‘pleasure principle’) in a socially 
responsible way.

This part of the personality tries to impose moral standards 
on the individual and includes the conscience and what a 
person should be like (the ‘ego ideal’). 
 
It operates according to morality (the ‘morality principle’) 
and tries to impose right and wrong in relation to pleasure, 
including forbidden behaviour such as aggression.

This part of the personality focuses on pleasure and 
satisfying instinctual urges an individual may have.  
 
It operates according to pleasure (the ‘pleasure principle’) 
and does not understand logic, so it becomes frustrated, 
potentially leading to aggressive urges if denied pleasure.

Table 1

Ego

Superego

Id
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	 (b)	 Explain two weaknesses of Freud’s psychodynamic explanation of aggression.
(4)

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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(Total for Question 1 = 7 marks)

Freud's explanation is reductionist because it claims aggression is shaped only by

unconscious conflicts from early childhood experiences.

This ignores other explanations, such as the hormone testosterone or brain structures

like the amygdala, which research shows also influence aggressive behaviour.

The id, ego and superego cannot be seen or measured objectively, so Freud's

explanation of aggression is unscientific.

This is because these concepts are unfalsifiable: there is no way to test them

empirically and prove the theory wrong, so it lacks scientific credibility.
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  

2	 Claus is a 14-year-old teenager who has been getting into trouble in basketball 
matches. He frequently pushes opposition players over during games when his team 
is losing. As a result, the coach asks Claus to sit out of the game, and then Claus reacts 
in a rude manner to the coach.

	 (a)	 Describe how one hormone could explain Claus’s aggressive behaviour. 
(2)

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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	 (b)	 Explain one strength of hormones as an explanation for aggression.
(2)
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(Total for Question 2 = 4 marks)

As a 14-year-old going through puberty, Claus will have rising levels of testosterone,

which is linked to dominance and aggression, explaining his rude, aggressive reaction to

the coach.

During competitive basketball matches when his team is losing, his testosterone may

increase further, leading him to push opposition players over.

Dabbs and Hargrove (1997) found a positive correlation between testosterone levels and

violence in female prisoners: those with higher testosterone had committed more violent

crimes and were more aggressive in prison.

This supports the idea that higher levels of the hormone testosterone are associated

with increased aggressive behaviour, giving the explanation scientific support.
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3	 You were required to carry out a practical investigation in biological psychology. 

	 (a)	 State the aim of your practical investigation in biological psychology.  
(1)

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

	 (b)	 Describe how you gathered the sample for your practical investigation in 
biological psychology. 

(2)
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	 (c)	 Describe the results of your practical investigation in biological psychology. 
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My aim was to find out whether there is a relationship (correlation) between a

person's height in cm and their self-rated aggression score on a questionnaire.

I used a volunteer sample: I put an advert on my local gym notice board asking adults

aged 18 and over to volunteer for a study on height and aggression.

The advert asked volunteers to meet me in the gym café on Monday at 1pm to have

their height measured and complete my aggression questionnaire; 10 people took part.

My scatter graph showed a positive correlation between height and self-rated aggression

score.

My Spearman's rho was rs = +0.735, which exceeded the critical value of 0.648 for N

= 10 (p ≤ 0.05, two-tailed), so the result was significant and I rejected the null

hypothesis.

This means that the taller in cm a participant was, the higher they rated their own

aggression.
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	 (d)	 Explain one strength and one weakness of your practical investigation in 
biological psychology.
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(Total for Question 3 = 10 marks)

Participants filled in the aggression questionnaire privately themselves, which increases

validity,

as they were more likely to give honest answers about their aggression than if they

had to answer an interviewer face to face, where they may have felt embarrassed.

The measure of aggression was self-rated, so it may have been biased by social

desirability,

as the gym members may have under-reported how aggressive they really are to look

good, so their scores may not reflect their true aggressive behaviour, reducing validity.
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4	 Biological psychology has been used to explain key questions of relevance to 
today’s society.  

	 Discuss the key question for society you have studied using concepts, theories 
and / or research from biological psychology.  

(8)
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What are the implications for society if aggression is caused by nature, not nurture?

This key question matters because the Office for National Statistics reported a 3%

increase in murders in 2018, showing that violent crime is rising in society. If

aggression is caused by nature, it comes from inherited genetic traits and brain

structure an individual is born with, rather than from their upbringing and environment.

One biological explanation is genetic. A version of the MAOA gene that produces low

levels of the enzyme monoamine oxidase A has been linked to aggression; Brunner et al.

(1993) found that men in a Dutch family with a deficient MAOA gene showed violent

and impulsive behaviour. This suggests some people react to provocation with aggression

because of their nature, which they cannot control, so it may not be considered their

fault. This has implications for the legal system, as such individuals could argue

diminished responsibility.

Brain structure also plays a role. When the amygdala is stimulated, aggressive behaviour

can occur. Charles Whitman (1966), a former Texas marine, lost self-control and killed

over 14 people, including his wife and mother; his autopsy revealed a tumour pressing

on his amygdala. This suggests his aggression was caused by a biological factor out of

his control, so society might treat such offenders medically rather than only punishing

them.

Raine et al. (1997) found that murderers pleading not guilty by reason of insanity had

lower glucose metabolism in the prefrontal cortex, which controls impulses, and abnormal

activity in the amygdala. However, Raine argued that aggression is not caused by a
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(Total for Question 4 = 8 marks)

TOTAL FOR SECTION A = 29 MARKS

single brain region and that people may only be predisposed to violence, which is then

triggered by nurture factors, so biology is not destiny.

Nurture must therefore also be considered. Luis Suarez bit an opponent for the third

time at the 2014 World Cup in Brazil. Operant conditioning suggests his behaviour may

have been reinforced by rewards such as an increased media profile, so nurture explains

this better than nature alone.

Overall, if aggression were purely caused by nature, society might focus on screening

and treatment rather than punishment, but this raises the risk of labelling people as

dangerous. As nature and nurture interact, society should combine biological treatment

with changing the environment, such as not rewarding aggression.
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SECTION B: LEARNING THEORIES

5	 As part of your psychology course you will have covered social learning theory.

	 (a)	 Define what is meant by ‘retention’ as used in social learning theory.
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	 (c)	 Explain one strength of social learning theory.
(2)
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Retention is the memory (storing) of the observed behaviour so that it can be

performed later by the observer.

Reproduction is when the individual has the physical and mental ability to recreate the

behaviour that their role model displayed.

Bandura, Ross and Ross (1961) found that children who observed an aggressive model

made more imitative aggressive acts towards a Bobo doll than those in the

non-aggressive or control conditions,

which supports social learning theory's idea that people learn new behaviour by observing

others and imitating their actions.
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	 (d)	 Explain two weaknesses of social learning theory. 
(4)
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(Total for Question 5 = 8 marks)

It ignores biological influences: Brunner et al. (1993) found that highly aggressive

males in a Dutch family had a deficient MAOA gene,

so social learning theory is limited, as it does not consider that aggression may have a

genetic cause rather than being learned from role models.

Research such as Bandura (1961) was carried out with young children in a laboratory,

so it lacks generalisability,

as the imitation of a model hitting a Bobo doll may not represent how adults learn

behaviour from real-life role models in everyday settings.
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  

6	 Claire recently got a new puppy and it will not sit when she commands it to. She is 
deciding whether to take her puppy to a dog training school. During the dog training 
class, a dog biscuit is given to the puppy as a treat when it sits after the owner 
commands it to.

	 Claire asked to observe a session of the dog training class before she decides to take 
her puppy to a training school.

	 The dog training classes were divided into two groups: 

•	 Group A – 25 puppies that had received the training. 
•	 Group B – 25 puppies that had not yet received the training.

	 Claire tallied the number of puppies in each group that sat when their owner 
commanded them to. 

	 Claire’s results are shown in Table 2 below.

Puppies that sat on 
command

Puppies that did 
not sit on command

Group A:  
Puppies that had 
received the training

20 5

Group B:  
Puppies that had 
not yet received 
the training

10 15

Table 2
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	 (a)	 Draw a bar chart to display the number of puppies in each group that sat on 
command using the data from Table 2.  

(3)

		  Title

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

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

Bar chart showing the number of puppies that sat on command in Group A (had

received the training) and Group B (had not yet received the training)
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  

	 (b)	 Complete Table 3 to calculate the chi-squared for Claire’s data to 
two decimal places. 

(4)

Observed Expected O−E (O−E)2 (O−E)2 / E

Group A: 
Puppies that 
had received 
the training

Puppies 
that sat on 
command

20 15

Puppies that 
did not sit on 

command
5 10

Group B: 
Puppies that 
had not yet 
received the 
training

Puppies 
that sat on 
command

10 15

Puppies that 
did not sit on 

command
15 10

Chi-squared =

Table 3

SPACE FOR CALCULATIONS

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

5 25 1.67

−5 25 2.50

−5 25 1.67

5 25 2.50

8.34

O − E: 20 − 15 = 5,  5 − 10 = −5,  10 − 15 = −5,  15 − 10 = 5

(O − E)2 = 25 for every cell

(O − E)2/E:  25/15 = 1.67,  25/10 = 2.50

X2 = 1.67 + 2.50 + 1.67 + 2.50 = 8.34

8.34
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	 (c)	 Explain one strength of Claire using quantitative data in her investigation.
(2)
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(Total for Question 6 = 9 marks)

The tally of how many puppies sat on command gave Claire objective, numerical data

that is not open to interpretation,

so it reduces bias and allows her to compare Group A and Group B statistically (e.g.

chi-squared) to reliably conclude whether the training school is effective before taking

her puppy.
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7 	 In learning theories you will have studied operant conditioning.

	 Explain one strength and one weakness of operant conditioning. 
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(Total for Question 7 = 4 marks)

Skinner (1948) showed that rats learned to repeatedly press a lever when this was

followed by the reward of a food pellet,

which supports positive reinforcement, as the desired consequence increased the

likelihood of the behaviour being repeated in a controlled, scientific way.

Operant conditioning ignores biological factors such as hormonal imbalances as a reason

for behaviour,

because changes in hormone levels, e.g. testosterone, could account for human behaviour

such as aggression, rather than only the consequences (rewards and punishments) of

an action.
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8	 Evaluate one treatment for phobias based on theories of learning, other than 
systematic desensitisation. 

(8)
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Flooding is a treatment for phobias based on classical conditioning. The person is placed

in a situation where their feared object is present for a prolonged period, and they have

no means of escaping from the situation. Flooding can be in vivo, which is exposure to

the actual phobic object, or in vitro (imaginal), which is exposure to an imagined phobic

object.

When first exposed, the body physically reacts with a fight or flight response, including

increased heart rate and blood pressure. However, adrenaline cannot be produced at this

level for long, so after a while the body returns to normal. Through continuous exposure

the anxiety level decreases, and as no harm occurs the person learns a new association

between the phobic object and calmness, so the conditioned fear response is

extinguished.

A strength of flooding is that there is evidence it is effective. Wolpe (1973) treated a

girl who was afraid of cars by driving her around for several hours until her hysteria

subsided and she became calm, showing that prolonged exposure can remove a phobia.

Flooding can also produce a more immediate reduction in phobic symptoms than other

therapies such as cognitive behavioural therapy, which may take numerous sessions to

reach the same outcome. This makes flooding quicker and more cost-effective for both

the client and the health service.

However, there are ethical and moral issues, because the client is purposely placed in a

frightening situation, which can be very distressing. If the client withdraws before their

anxiety has reduced, their fear may even be strengthened, as escape is negatively

reinforced.

In comparison, in systematic desensitisation exposure to the feared stimulus is gradual,

using a hierarchy and relaxation, so the client has greater control over exposure. This
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(Total for Question 8 = 8 marks)

TOTAL FOR SECTION B = 29 MARKS

means systematic desensitisation may be seen as a more ethical way to treat a phobia,

and it may suit clients who could not cope with flooding.

In conclusion, flooding is an effective and fast treatment for phobias, but because it is

highly distressing it requires fully informed consent, and it may not be appropriate for

all clients, so its usefulness depends on the individual.
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9 	 Evaluate the classic studies by Raine et al. (1997) and Watson and Rayner (1920) in 
terms of validity and generalisability.
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Raine et al. (1997) compared the brains of 41 people (39 men and 2 women) charged

with murder who pleaded not guilty by reason of insanity (NGRI) with 41 controls.

The controls were matched for sex and age (mean age 34.3 for the NGRI group and

31.7 for controls), and six schizophrenic controls were matched with six schizophrenic

murderers. Participants were medication free for two weeks before the study. A PET

scan measured glucose metabolism in cortical and subcortical brain regions while

participants completed a continuous performance task (CPT). The murderers showed

reduced activity in the prefrontal cortex and corpus callosum and abnormal asymmetries

in the amygdala.

In terms of generalisability, the sample of people charged with murder pleading NGRI

was a unique and rare group, so it was representative of the target population of NGRI

murderers, increasing generalisability to them. However, the findings cannot be

generalised to other violent offenders or murderers who did not plead NGRI, and with

only two women the results may not apply to female murderers.

In terms of validity, matching controls on sex, age and schizophrenia meant these

individual differences did not influence the results, and the medication-free period

controlled for the effect of drugs on the brain, increasing internal validity. The PET

scan is also an objective, scientific measure. However, the CPT is an unrealistic task

compared to committing a real-life act such as murder, so the brain scan results lack

ecological validity, and the scans could only show correlation, not that brain differences

caused the violence.

Watson and Rayner (1920) studied one boy, Little Albert, who was 9 months old at

the start and 12 months 21 days at the end of the study. In baseline tests he was
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presented with stimuli such as a white rat, a rabbit, a monkey, masks and burning

newspaper and showed no fear. In the laboratory, every time the rat was presented and

he reached for it, the researchers struck a steel bar with a hammer behind him. After

seven pairings, Albert cried and crawled away at the sight of the rat alone, and his

fear generalised to similar objects, such as a rabbit, a dog and a fur coat.

In terms of validity, Albert initially showed no fear of the white rat, so the researchers

could be sure that his emotional responses after pairing the rat with the loud noise

were caused by associative learning, which increases internal validity. However, the

laboratory was an artificial setting, so it lacks ecological validity, as it is not a natural

environment for how phobias are conditioned in real life. Also, Albert's fear was judged

by the researchers' subjective observation, which may have been biased.

In terms of generalisability, the study used only one participant, so the findings cannot

be generalised to the whole population, as Albert's behaviour would not represent

females, adults or children of a different temperament; he was described as calm and

unemotional.

In conclusion, Raine et al. (1997) is more generalisable and has stronger internal

validity due to its larger, matched sample and objective PET measurements, although its

ecological validity is limited. Watson and Rayner (1920) shows clear cause and effect

but has very low generalisability, as it is a case of one child tested in an artificial

laboratory.
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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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