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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

stemup.co.uk

https://stemup.co.uk


*P57079A0628*
6

	

	

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	 Scanning techniques have been used in biological psychology. 

	 (a)	 State the purpose of the PET brain-scanning technique. 
(1)

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

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

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

	 (b)	 Explain one strength and one weakness of the PET brain-scanning technique. 
(4)

		  Strength

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

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

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

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

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

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

		  Weakness

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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(Total for Question 1 = 5 marks)

PET scans are used to measure the activity of the brain, showing which areas are most

active (using the most glucose) during a task.

PET scans are a valid measure of brain activity because they give a detailed image of

which areas of the brain are active while the participant is actually completing a task,

so functions can be linked to specific brain areas objectively.

PET scans involve injecting a radioactive glucose tracer into the participant, which could

be dangerous. This limits the number of times the scan can be repeated with the same

participant, so test-retest reliability is hard to establish.
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BLANK PAGE
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2	 In biological psychology you will have learned about one of the following 
contemporary studies:

	 •	 Li et al. (2013)
	 •	 Brendgen et al. (2005)
	 •	 Van den Oever et al. (2008).

	 (a)	 Describe the procedure of your chosen contemporary study. 
(3)
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Brendgen et al. (2005) studied 234 pairs of six-year-old twins (MZ and same-sex DZ)

from the Quebec Newborn Twin Study, gathering two sources of data on aggression:

teacher ratings and peer ratings.

Teachers rated each twin by agreeing with a series of statements, for example "To

what extent does the child try to make others dislike a child", measuring social and

physical aggression.

For peer ratings, every child in the class was asked to circle the pictures of three

classmates who best matched each of four behaviour descriptions. The aggression scores

of MZ and DZ twins were then compared.
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	 (b)	 Explain one strength and one weakness of your chosen contemporary study. 
(4)

		  Strength
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(Total for Question 2 = 7 marks)

Brendgen et al. (2005) measured aggression in the twins using an established teacher

questionnaire, the Preschool Social Behaviour Scale (PSBS-T), which had already been

shown to be a reliable measure of aggression, so the ratings are likely to be consistent

and the findings trustworthy.

Not all of the twins were DNA tested to establish whether they were identical (MZ)

or non-identical (DZ). This means some twins may have been placed in the wrong

group, making the comparison of MZ and DZ twins, and so the results, unreliable.
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3	 Daniel carried out an investigation to find out if exercise was related to self-reported 
“wellbeing”. He visited his local gym and asked members to record how many hours 
of exercise they do over a week. 

	 At the end of the week, they all met in the gym coffee shop where Daniel asked each 
person to complete a “wellbeing” questionnaire. The questionnaire consisted of four 
questions; an example is shown in Figure 1.

Strongly
disagree

I feel 
relaxed

1 2 3 4 5

Strongly
agree

Disagree

Question 1:

Neutral Agree

Wellbeing questionnaire

(Please circle your answer)

Figure 1

	 The responses were given an overall score between 4 and 20, with a high score 
indicating high “wellbeing”.

	 (a)	 State a fully operationalised non-directional (two-tailed) alternate hypothesis for 
Daniel’s investigation.

(2)
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There will be a relationship between the number of hours of exercise gym members do

in a week and their self-reported "wellbeing" score on the questionnaire (between 4 and

20).

stemup.co.uk

https://stemup.co.uk


*P57079A01328* Turn over     

13

	

	

	 The results of Daniel’s investigation are shown in Table 1. 

Gym 
Member

Number of hours 
exercised in a week

“Wellbeing” score

A 1 4

B 2 8

C 7 8

D 5 9

E 8 11

F 11 11

G 12 18

H 14 18

I 4 9

J 9 10

Table 1
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	 (b)	 Complete Table 2 and calculate Spearman’s rank correlation coefficient between 
the number of hours exercised in a week and a “wellbeing” score between 4 and 
20.

(4)

Number of hours 
exercised in a week

Rank 
1

“Wellbeing” 
score 

Rank 
2

d d2

1 1 4 1

2 2 8 2.5

7 5 8 2.5

5 4 9 4.5

8 6 11 7.5

11 8 11 7.5

12 9 18 9.5

14 10 18 9.5

4 3 9 4.5

9 7 10 6

Total:

Table 2

SPACE FOR CALCULATIONS

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

0 0

−0.5 0.25

2.5 6.25

−0.5 0.25

−1.5 2.25

0.5 0.25

−0.5 0.25

0.5 0.25

−1.5 2.25

1 1

13

Σd2 = 13      n = 10

rs = 1 − 6Σd2 / n(n2 − 1)

rs = 1 − (6 × 13) / (10 × (100 − 1))

rs = 1 − 78 / 990

rs = 1 − 0.0788 = 0.921 (to 3 d.p.)

0.921
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	 (c)	 The participant sample in Daniel’s investigation consisted of eight males and  
two females. 

		  Calculate what fraction of Daniel’s sample were male. 

		  You must express your answer in its simplest form. 
(1)

SPACE FOR CALCULATIONS

Fraction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (d)	 Explain one improvement that Daniel could make to increase the validity of his 
investigation. 

(2)
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(Total for Question 3 = 9 marks)

Daniel could gather qualitative data by adding open-ended questions to his "wellbeing"

questionnaire, such as asking gym members to explain how exercise affects how they

feel.

This would give a true understanding of what the gym members feel influences their

"wellbeing", rather than forcing them to choose a score from 1 to 5, so the data would

be more valid.

8 males out of 10 participants = 8/10 = 4/5

4/5
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4	 Evaluate the role of the central nervous system (CNS) and neurotransmitters in 
explaining human behaviour. 

(8)
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The central nervous system (CNS) is made up of the brain and the spinal cord.

Different areas of the brain have specialised functions that help to explain human

behaviour. The prefrontal cortex (PFC) is involved in decision making and controlling

impulses, and damage to the ventromedial prefrontal cortex leads to impairments in

behavioural control and decision making, which can result in aggression. The amygdala

in the limbic system processes emotions such as fear and anger. Matthies et al.

(2012) found that people with 16 to 18% reductions in amygdala volume had higher

levels of aggression.

Neurotransmitters are chemical messengers that are released from the presynaptic

neuron into the synaptic gap, where they bind to receptors on the postsynaptic neuron

and pass on the message. Low levels of serotonin have been linked to aggression,

assault, arson, murder and child beating. Recreational drugs such as heroin stimulate

the release of dopamine in the reward pathway, which is rewarding, so the person

repeats the drug use, which can progress to addiction.

Research supports the role of the CNS. Raine et al. (1997) used PET scans and found

that murderers pleading not guilty by reason of insanity (NGRIs) had lower activity in

prefrontal regions than controls, supporting the link between damage to the PFC and

aggressive behaviour. As PET scans are objective and scientific, this evidence is credible.

Olds and Milner (1954) found that when areas of the dopamine pathway (e.g. septal

regions) were stimulated, rats would continue to press a lever because of the rewarding

effects, supporting the role of dopamine in reward and repeated behaviour.

However, Allen and Stevens (1994) suggested that neuronal transmission in the

hippocampus may be unreliable in producing a postsynaptic response, suggesting that

other factors influence communication in the brain. Also, research linking serotonin to

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

TOTAL FOR SECTION A = 29 MARKS

aggression in humans is correlational, so it cannot show cause and effect, and other

factors, such as upbringing, may contribute to aggression. Animal research, such as Olds

and Milner (1954), may not generalise to humans as human brains are more complex.

Explaining behaviour only through the CNS and neurotransmitters is reductionist, as it

ignores social learning and environmental influences.

In conclusion, there is strong scientific evidence that the CNS and neurotransmitters

play an important role in explaining behaviour such as aggression and addiction, but

because much of the evidence is correlational or from animals, they are best seen as

one part of an explanation that also includes environmental factors.
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SECTION B: LEARNING THEORIES

5	 When studying learning theories, you will have learned about different types of 
observations. 

	 (a)	 Define what is meant by a naturalistic observation. 
(1)
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	 (b)	 Explain one strength and one weakness of the naturalistic observation method. 
(4)

		  Strength
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(Total for Question 5 = 5 marks)

A naturalistic observation involves watching and recording participants' behaviour in their

own natural environment, without the researcher manipulating any variables.

It involves watching people in an environment that is familiar to them, so it is high in

ecological validity. This means participants are more likely to behave in a realistic,

natural way, so the findings can be generalised to real-life behaviour.

Naturalistic observations are difficult to control as there are lots of extraneous variables

in the environment. These may influence participants to behave differently on the day

of the observation, so cause and effect cannot be established and the study is hard to

replicate.
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6	 In learning theories you will have studied classical conditioning. 

	 (a)	 Describe ‘spontaneous recovery’ as a feature of classical conditioning. 
(2)
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	 (b)	 Anastasia fell off her bike several times whilst listening to her favourite band, 
Camban. Every time Anastasia now listens to the music of her favourite band 
Camban she feels afraid. 

		  Using classical conditioning, describe how Anastasia became afraid of her 
favourite band Camban. 
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(Total for Question 6 = 6 marks)

Spontaneous recovery is when, after extinction of the association between the

conditioned stimulus (CS) and the conditioned response (CR), the conditioned response

suddenly reappears when the CS is presented again.

For example, if a dog previously salivated to a bell but this stopped, the dog may

suddenly salivate to the bell again after a rest period, for no apparent reason.

Before conditioning, falling off her bike was an unconditioned stimulus (UCS) which

naturally produced an unconditioned response (UCR) of fear in Anastasia. Listening to

Camban was a neutral stimulus (NS) that produced no fear response.

During conditioning, Anastasia fell off her bike several times while listening to Camban,

so the neutral stimulus of Camban's music was repeatedly paired with the UCS of

falling off her bike, producing fear.

After conditioning, Camban's music has become a conditioned stimulus (CS) which is

associated with falling off, so on its own it now produces a conditioned response (CR)

of fear, which is why Anastasia feels afraid every time she listens to Camban.

stemup.co.uk

https://stemup.co.uk


*P57079A02028*
20

	

	

7	 Brian completed a study that investigated anti-social behaviour in seven popular 
television programmes filmed in 2000 and 2016. He watched four hours of each 
programme and came up with a list of themes, such as swearing, name calling and 
kicking. Brian recorded the number of instances of anti-social behaviour according to 
each of the themes. 

	 Table 3 shows the results of Brian’s analysis. 

Television 
programme 

Number of anti-social 
behaviours recorded in 

programmes filmed in 2000

Number of anti-social 
behaviours recorded in 

programmes filmed in 2016 

A 75 129

B 103 119

C 54 96

D 78 176

E 54 68

F 145 173

G 134 187

Table 3

	 (a)	 Calculate the mode for the number of anti-social behaviours recorded in 
programmes filmed in 2000.

(1)

SPACE FOR CALCULATIONS

Mode score . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (b)	 Calculate the range for the number of anti-social behaviours recorded in 
programmes filmed in 2016. 

(1)

SPACE FOR CALCULATIONS

Range .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Values for 2000: 54, 54, 75, 78, 103, 134, 145

54 occurs most often (twice, programmes C and E)

54

Highest = 187, lowest = 68

Range = 187 − 68 = 119

119
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	 (c)	 Explain one strength and one weakness of Brian using thematic analysis to 
analyse the television programmes. 

(4)
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(Total for Question 7 = 6 marks)

Brian used a primary source of real television programmes, which is a valid source of

data, because the programmes have not been interpreted by anyone else, so they are an

original record of the anti-social behaviour shown on television in 2000 and 2016.

Brian generated the anti-social behaviour themes (such as swearing, name calling and

kicking) by himself, which may be subjective, as he may not have considered the

viewpoints of others. This could lead to a biased analysis of the programmes and lower

reliability.
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8	 Denise wanted to investigate whether rewards could encourage the six-year-old 
pupils in her class to learn their mathematical calculations. She plans to give each 
pupil a ‘smiley’ sticker when they get a set of mathematical calculations correct. 

	 Explain two ways that Denise could make sure her investigation is scientific. 
(4)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(Total for Question 8 = 4 marks)

Denise could standardise her procedure by getting all of the six-year-old pupils to

complete the same set of mathematical calculations under the same conditions and

giving the 'smiley' sticker in the same way for each correct set.

This means the task can be replicated with the pupils or by other researchers, so she

can test for reliability, which makes the investigation scientific.

Denise could also measure the pupils' performance by gathering quantitative data, such

as the number of mathematical calculations each pupil gets correct before and after the

'smiley' sticker rewards are introduced.

This is an objective way to analyse the success of positive reinforcement, as the scores

are not open to Denise's interpretation, so the results are free from researcher bias and

can be statistically tested.
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9	 Evaluate operant conditioning as a way of explaining human behaviour.  
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Operant conditioning, proposed by Skinner, explains behaviour as learning through

consequences. Positive reinforcement is when a behaviour is followed by a pleasant

consequence (a reward), so people are more likely to repeat the behaviour. Negative

reinforcement involves the removal of an unpleasant stimulus, which also strengthens

the behaviour, for example taking painkillers to remove a headache. Punishment is an

unpleasant consequence, so if people are punished for a behaviour they are more likely

to stop it. Primary reinforcers satisfy basic needs such as food, while secondary

reinforcers such as money or tokens are learned. Reinforcement can be given on

different schedules, such as fixed ratio or variable ratio. Positive reinforcement is used

in token economy programmes, where tokens are given for desired behaviour and

exchanged for rewards.

There is strong scientific support for operant conditioning. Skinner's (1948) animal

studies showed that rats in a Skinner box would learn to press a lever to receive a

food pellet, showing that behaviour can be learned through its consequences. These

studies were well controlled laboratory experiments, so cause and effect can be

established and they can be replicated. Thorndike (1911) also supports the theory, as

cats learned to escape from a puzzle box faster over trials to reach food (the law of

effect). However, as these studies used animals such as rats and kittens, they have

limited generalisability to humans, who have more complex thought processes.

Operant conditioning has useful real-life applications. Mestel and Concar (1994) found

that a token economy programme was successful in treating cocaine addicts, who were

given shopping vouchers as rewards for staying "clean". This shows that operant

conditioning can explain and change human behaviour.

However, operant conditioning does not fully explain human behaviour. The influence of
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(Total for Question 9 = 8 marks)

TOTAL FOR SECTION B = 29 MARKS

hormones, such as testosterone in aggression, suggests biological factors also play a role.

It also ignores cognitive factors and the fact that people learn by observing others

without being directly reinforced, as social learning theory suggests. It is reductionist

and deterministic, as it reduces complex behaviour to stimulus and response and ignores

free will.

In conclusion, operant conditioning is a scientific and useful explanation of how many

behaviours are learned and maintained, but it is limited because it ignores biological and

cognitive factors, so it can only partly explain human behaviour.
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SECTION C

10	 Melissa is a 16-year-old girl who has started to wear make-up like her favourite 
celebrity. She went shopping and bought new clothes like the ones she had seen in 
fashion magazines. 

	 Melissa goes to the park with her friends, wearing her new clothes. At the park they 
see a group of boys playing football. The boys stop playing football and smile at 
Melissa and her friends. After seeing the girls, some of the boys then began playing 
football more aggressively and shouting at one another. 

	 Evaluate how evolutionary theory and social learning theory can explain human 
behaviour. You must make reference to the context in your answer. 
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Social learning theory (SLT), proposed by Bandura, suggests that people learn behaviour

by observing role models whom they pay attention to and then imitating what they do.

Observational learning involves attention, retention, reproduction and motivation. People

are more likely to imitate role models who are similar to them, such as the same

gender, or who have high status. Vicarious reinforcement, seeing a role model being

rewarded, increases the chance that the behaviour is imitated. Bandura, Ross and Ross

(1961) found that children who watched an adult behave aggressively towards a Bobo

doll were more likely to imitate the aggression, and children were more likely to imitate

a same-sex role model.

SLT can explain Melissa's behaviour. Melissa has started to wear make-up like her

favourite celebrity, who is a high-status role model of the same gender, so she has

paid attention to her and imitated her. Melissa has also observed the fashion clothes in

the magazines she reads and has bought them for herself, which shows observational

learning and reproduction. She may be motivated by vicarious reinforcement, as she has

seen the celebrity and models being admired for how they look.

Evolutionary theory, based on Darwin's theory of natural selection, suggests that humans

have evolved traits that aid their survival and reproduction, as these genes are passed

on to the next generation. It suggests that men have evolved to be more aggressive

towards other men in order to compete for and attract a female mate and to protect
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her, as this increases their chance of reproducing.

Evolutionary theory can explain the boys' behaviour. When the boys see Melissa and her

friends, they stop playing football and smile at them to attract a mate. Some of the

boys then begin playing football more aggressively and shouting at one another, which

can be seen as competing with the other males to impress Melissa and her friends and

show their strength and fitness, increasing their chance of attracting a female.

There is research support for SLT. Mineka and Cook (1989) found that rhesus monkeys

would imitate fear responses to crocodiles and snakes after observing other monkeys,

supporting observational learning. However, Bandura, Ross and Ross (1961) only used

children from one nursery in the USA (Stanford University nursery), so generalisability

may be limited, and the Bobo doll was a toy designed to be hit, so the study lacks

ecological validity. SLT also cannot explain why Melissa chose this celebrity as a role

model rather than others, as it underplays biological factors.

There is also support for evolutionary theory. Buss (2005) summarised that men give in

to women (debasement) and threaten any males around them, aiding the survival of

their genes, which matches the boys becoming aggressive towards each other in front

of the girls. However, evolutionary theory is accused of being reductionist, as it does

not consider the influence of situational factors that are supported by SLT, for example

the boys may have learned to show off by watching older boys or footballers.

Evolutionary explanations are also difficult to test scientifically, as we cannot observe

how behaviour evolved in the past.

In conclusion, both theories help to explain the behaviour in the context. SLT explains

well how Melissa learned her style from role models, while evolutionary theory explains

why the boys became competitive and aggressive in front of the girls. However, each

theory alone is limited, so an interactionist approach that combines evolved tendencies

with learning from role models gives the most complete explanation of human behaviour.
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