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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 

𝑋𝑋𝑋𝑋! = (!!!)!

!
    𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 = 𝑟𝑟𝑟𝑟 − 1 𝑐𝑐𝑐𝑐 − 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 

𝑈𝑈𝑈𝑈! = 𝑛𝑛𝑛𝑛!𝑛𝑛𝑛𝑛! +
!! !!!!

!
− 𝑅𝑅𝑅𝑅!   

𝑈𝑈𝑈𝑈! = 𝑛𝑛𝑛𝑛!𝑛𝑛𝑛𝑛! +
!! !!!!

!
− 𝑅𝑅𝑅𝑅!    (U is the smaller of Ua and Ub) 

 

Critical values for the Mann-Whitney U test 
Nb 

  5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Na 

p ≤ 0.05 (one-tailed), p ≤ 0.10 (two-tailed) 

 5 4 5 6 8 9 11 12 13 15 16 18 19 20 22 23 25 
 6 5 7 8 10 12 14 16 17 19 21 23 25 26 28 30 32 
 7 6 8 11 13 15 17 19 21 24 26 28 30 33 35 37 39 
 8 8 10 13 15 18 20 23 26 28 31 33 36 39 41 44 47 
 9 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 
 10 11 14 17 20 24 27 31 34 37 41 44 48 51 55 58 62 
 11 12 16 19 23 27 31 34 38 42 46 50 54 57 61 65 69 
 12 13 17 21 26 30 34 38 42 47 51 55 60 64 68 72 77 
 13 15 19 24 28 33 37 42 47 51 56 61 65 70 75 82 84 
 14 16 21 26 31 36 41 46 51 56 61 66 71 77 82 87 92 
 15 18 23 28 33 39 44 50 55 61 66 72 77 83 88 94 100 
 16 19 25 30 36 42 48 54 60 65 71 77 83 89 95 101 107 
 17 20 26 33 39 45 51 57 64 70 77 83 89 96 102 109 115 
 18 22 28 35 41 48 55 61 68 75 82 88 95 102 109 116 123 
 19 23 30 37 44 51 58 65 72 80 87 94 101 109 116 123 130 
 20 25 32 39 47 54 62 69 77 84 92 100 107 115 123 130 138 
  

(U is the smaller of Ua and Ub)

Critical values for the Mann-Whitney U test

Nb

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Na

p ≤ 0.05 (one-tailed), p ≤ 0.10 (two-tailed)

5 4 5 6 8 9 11 12 13 15 16 18 19 20 22 23 25

6 5 7 8 10 12 14 16 17 19 21 23 25 26 28 30 32

7 6 8 11 13 15 17 19 21 24 26 28 30 33 35 37 39

8 8 10 13 15 18 20 23 26 28 31 33 36 39 41 44 47

9 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54

10 11 14 17 20 24 27 31 34 37 41 44 48 51 55 58 62

11 12 16 19 23 27 31 34 38 42 46 50 54 57 61 65 69

12 13 17 21 26 30 34 38 42 47 51 55 60 64 68 72 77

13 15 19 24 28 33 37 42 47 51 56 61 65 70 75 80 84

14 16 21 26 31 36 41 46 51 56 61 66 71 77 82 87 92

15 18 23 28 33 39 44 50 55 61 66 72 77 83 88 94 100

16 19 25 30 36 42 48 54 60 65 71 77 83 89 95 101 107

17 20 26 33 39 45 51 57 64 70 77 83 89 96 102 109 115

18 22 28 35 41 48 55 61 68 75 82 88 95 102 109 116 123

19 23 30 37 44 51 58 65 72 80 87 94 101 109 116 123 130

20 25 32 39 47 54 62 69 77 84 92 100 107 115 123 130 138
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Nb

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Na

p ≤ 0.01 (one-tailed), p ≤ 0.02 (two-tailed)

5 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

6 2 3 4 6 7 8 9 11 12 13 15 16 18 19 20 22

7 3 4 6 7 9 11 12 14 16 17 19 21 23 24 26 28

8 4 6 7 9 11 13 15 17 20 22 24 26 28 30 32 34

9 5 7 9 11 14 16 18 21 23 26 28 31 33 36 38 40

10 6 8 11 13 16 19 22 24 27 30 33 36 38 41 44 47

11 7 9 12 15 18 22 25 28 31 34 37 41 44 47 50 53

12 8 11 14 17 21 24 28 31 35 38 42 46 49 53 56 60

13 9 12 16 20 23 27 31 35 39 43 47 51 55 59 63 67

14 10 13 17 22 26 30 34 38 43 47 51 56 60 65 69 73

15 11 15 19 24 28 33 37 42 47 51 56 61 66 70 75 80

16 12 16 21 26 31 36 41 46 51 56 61 66 71 76 82 87

17 13 18 23 28 33 38 44 49 55 60 66 71 77 82 88 93

18 14 19 24 30 36 41 47 53 59 65 70 76 82 88 94 100

19 15 20 26 32 38 44 50 56 63 69 75 82 88 94 101 107
20 16 22 28 34 40 47 53 60 67 73 80 87 93 100 107 114

Nb

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Na

p ≤ 0.025 (one-tailed), p ≤ 0.05 (two-tailed)

5 2 3 5 6 7 8 9 11 12 13 14 15 17 18 19 20
6 3 5 6 8 10 11 13 14 16 17 19 21 22 24 25 27
7 5 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
8 6 8 10 13 15 17 19 22 24 26 29 31 34 36 38 41
9 7 10 12 15 17 20 23 26 28 31 34 37 39 42 45 48

10 8 11 14 17 20 23 26 29 33 36 39 42 45 48 52 55
11 9 13 16 19 23 26 30 33 37 40 44 47 51 55 58 62
12 11 14 18 22 26 29 33 37 41 45 49 53 57 61 65 69
13 12 16 20 24 28 33 37 41 45 50 54 59 63 67 72 76
14 13 17 22 26 31 36 40 45 50 55 59 64 67 74 78 83
15 14 19 24 29 34 39 44 49 54 59 64 70 75 80 85 90
16 15 21 26 31 37 42 47 53 59 64 70 75 81 86 92 98
17 17 22 28 34 39 45 51 57 63 67 75 81 87 93 99 105
18 18 24 30 36 42 48 55 61 67 74 80 86 93 99 106 112
19 19 25 32 38 45 52 58 65 72 78 85 92 99 106 113 119
20 20 27 34 41 48 55 62 69 76 83 90 98 105 112 119 127
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Nb

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Na

p ≤ 0.005 (one-tailed), p ≤ 0.01 (two-tailed)

5 0 1 1 2 3 4 5 6 7 7 8 9 10 11 12 13

6 1 2 3 4 5 6 7 9 10 11 12 13 15 16 17 18

7 1 3 4 6 7 9 10 12 13 15 16 18 19 21 22 24

8 2 4 6 7 9 11 13 15 17 18 20 22 24 26 28 30

9 3 5 7 9 11 13 16 18 20 22 24 27 29 31 33 36

10 4 6 9 11 13 16 18 21 24 26 29 31 34 37 39 42

11 5 7 10 13 16 18 21 24 27 30 33 36 39 42 45 48

12 6 9 12 15 18 21 24 27 31 34 37 41 44 47 51 54

13 7 10 13 17 20 24 27 31 34 38 42 45 49 53 56 60

14 7 11 15 18 22 26 30 34 38 42 46 50 54 58 63 67

15 8 12 16 20 24 29 33 37 42 46 51 55 60 64 69 73

16 9 13 18 22 27 31 36 41 45 50 55 60 65 70 74 79

17 10 15 19 24 29 34 39 44 49 54 60 65 70 75 81 86

18 11 16 21 26 31 37 42 47 53 58 64 70 75 81 87 92

19 12 17 22 28 33 39 45 51 56 63 69 74 81 87 93 99
20 13 18 24 30 36 42 48 54 60 67 73 79 86 92 99 105

The calculated value must be equal to or less than the critical value in this table for 
significance to be shown.
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Wilcoxon Signed Ranks test process

• Calculate the difference between two scores by taking one from the other

• Rank the differences giving the smallest difference Rank 1 

  Note: do not rank any differences of 0 and when adding the number of scores,  
do not count those with a difference of 0, and ignore the signs when calculating  
the difference

• Add up the ranks for positive differences 

• Add up the ranks for negative differences

• T is the figure that is the smallest when the ranks are totalled (may be positive 
or negative)

• N is the number of scores left, ignore those with 0 difference

Critical values for the Wilcoxon Signed Ranks test

n

Level of significance for a one-tailed test

0.05 0.025 0.01

Level of significance for a two-tailed test

0.1 0.05 0.02

N=5 0 - -

6 2 0 -

7 3 2 0

8 5 3 1

9 8 5 3

10 11 8 5

11 13 10 7

12 17 13 9

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

SECTION A: BIOLOGICAL PSYCHOLOGY

1	 When studying biological psychology, you will have learned about the structure and 
function of the brain.

	 (a)	 Complete Table 1 with the name of the correct lobe in the space provided.
(3)

Lobe Function of the lobe

This lobe is involved in higher executive 
functioning, motor skills, planning, reasoning 
and problem solving.

This lobe is involved in interpreting visual 
stimuli, depth and distance.

This lobe is involved in interpreting sensory 
information, including touch, temperature, 
pain and pressure.

Table 1

Frontal lobe

Occipital lobe

Parietal lobe
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	 (b)	 Explain one strength and one weakness of brain functioning as an explanation of 
aggressive human behaviour.

(4)

Strength

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

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

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

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

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

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

Weakness

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

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

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

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

had lower activity in the prefrontal cortex than matched controls.

This supports brain functioning as an explanation, as damage or reduced activity in the

PFC may cause a loss of self-control, leading to an increase in aggressive behaviour.

Brain functioning ignores other biological factors, such as higher levels of testosterone,

which have also been linked to aggression in violent offenders.

So factors other than lower PFC activity may equally explain aggressive behaviour,

meaning brain functioning alone is a reductionist and incomplete explanation.
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2	 Phil wanted to find out if there was a relationship between drinking coffee 
and alertness.

	 He randomly selected six doctors at a local hospital who worked on a busy Friday 
night and who all drank coffee. At the end of a 12-hour shift he asked the doctors to 
record how many cups of coffee they had drunk and their alertness.

	 Phil asked the doctors to rate their alertness on a scale of one to five (where one was 
low alertness and five was high alertness).

	 The results of Phil’s study are shown in Table 2.

Doctor Total number of cups 
of coffee drunk

Self-reported 
alertness score

A 6 5

B 3 4

C 5 5

D 2 1

E 4 4

F 3 4

Table 2
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	 (a)	 Complete Table 3 and calculate Spearman’s rank correlation coefficient between 
the total number of cups of coffee drunk in one 12-hour shift and the  
self-reported alertness score.

(4)

Total number of cups 
of coffee drunk Rank 1 Self-reported 

alertness score Rank 2 d d2

6 6 5 5.5

3 2.5 4 3

5 5 5 5.5

2 1 1 1

4 4 4 3

3 2.5 4 3

Total:

Table 3

SPACE FOR CALCULATIONS

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

0.5
−0.5
−0.5
0
1

−0.5

0.25

0.25

0.25
0
1

0.25
2

rs = 1 − (6Σd2) / (n(n2 − 1))

rs = 1 − (6 × 2) / (6(36 − 1))

rs = 1 − 12 / 210

rs = 1 − 0.057

rs = 0.943 (to 3 d.p.)

0.943
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	 (b)	 Explain one strength of Phil using a random sampling technique in 
his investigation.

(2)
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	 (c)	 Phil also decided to interview the doctors after their shift. He analysed the 
quantitative data gathered from the doctor’s self-reports and the qualitative data 
from the interviews.

		  Justify why Phil gathered both qualitative and quantitative data in 
his investigation.

(4)
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Random sampling meant that every doctor at the hospital working that Friday night had

an equal chance of taking part in Phil's study on coffee and alertness.

This reduces sampling bias, unlike volunteer sampling where only the most motivated

doctors would take part, so the sample is more representative.

The quantitative data from the self-reported alertness scores (one to five) and the

number of cups of coffee is objective and numerical, so Phil could easily compare the

doctors and calculate a correlation.

This reduces researcher bias in judging whether the number of cups of coffee correlated

with alertness, and the data can be replicated, making the findings more reliable.

The qualitative data from the interviews gives rich, detailed reasons why the doctors

felt the coffee did or did not help them stay alert during their busy 12-hour shift.

This gives Phil more valid findings, as he can understand the doctors' own explanations,

such as the effect of tiredness or workload, rather than just a score.
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	 (d)	 Explain two improvements that Phil could make to his investigation.
(4)
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(Total for Question 2 = 14 marks)

Phil could take a baseline measure of the doctors' alertness and coffee intake at the

start of their shift as well as at the end.

This means coffee drunk before the shift can be factored into the final alertness score,

so the results are more valid.

Phil could increase his sample size from six doctors to include doctors from other

hospitals and other professions, such as nurses or lawyers.

This would make the findings on the effect of coffee on alertness more representative

and generalisable beyond six doctors on one shift.
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3	 Evaluate the role of evolution in human development.
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Darwin's theory of evolution suggests that humans have evolved physical and behavioural

traits that aid their survival and reproduction. Through natural selection, individuals with

genes for adaptive traits are more likely to survive and reproduce, so these genes are

passed on and the species changes and develops over time in response to its

environment.

Evolution can explain differences in human development between males and females.

Sexual selection suggests men have evolved to be more aggressive towards other men in

order to compete for, protect and attract a female mate. During puberty, hormones such

as testosterone influence gender development, producing male and female characteristics

that aid reproduction.

One strength is supporting evidence. Buss (1989) found across 37 cultures that men

valued youth and physical attractiveness while women valued resources, suggesting

universal evolved mate preferences. Buss (2005) also suggested that men use

debasement towards women and threats towards rival males to guard their mate,

ensuring their genes survive in the gene pool.

However, much of the theory is based on Darwin's observations of non-human species,

such as his finches, whose beaks developed over time to fit their habitat. This lacks

generalisability to humans, as human development is also shaped by culture and

conscious choice.

Evolutionary theory has also been criticised as reductionist, as it ignores situational

factors such as social learning, where children learn gender behaviour by observing and

imitating same-sex role models. It is also hard to test, as we cannot directly observe

our evolutionary past.

Furthermore, puberty-blocking medication such as GnRH analogues can suppress the

release of sex hormones in transgender patients, showing that the natural evolutionary
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process during puberty can be altered.

In conclusion, evolution provides a useful biological explanation for universal patterns in

human development, supported by cross-cultural research, but because it is reductionist

and partly based on animals, it is best combined with environmental explanations such

as social learning theory.
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Answer ALL questions.

SECTION B: LEARNING THEORIES

4	 As part of your psychology course you were required to carry out a practical 
investigation when studying learning theories.

	 (a)	 State the hypothesis for your practical investigation in learning theories.
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	 (b)	 Describe how you gathered quantitative data for your practical investigation in 
learning theories.
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There will be a significant difference in the number of male and female bus passengers

who say "thank you" to the bus driver when getting off the bus.

I carried out a structured naturalistic observation at a bus stop and counted the number

of male and female passengers who did or did not say "thank you" to the driver.

I recorded each response as a tally on my observation table and totalled the tallies for

males and females.
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	 (c)	 Explain one conclusion that you made from the quantitative data for your 
practical investigation in learning theories.
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	 (d)	 Explain two weaknesses of your practical investigation in learning theories.
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(Total for Question 4 = 10 marks)

I concluded that females were more polite than males when getting off the bus.

This was supported by 13 out of 20 females saying "thank you" to the driver compared

with only 3 out of 20 males, and a chi-squared test showed the difference was

significant (p ≤ 0.05).

I only recorded the words "thank you" as a measure of politeness to the bus driver.

Other polite behaviours, such as smiling, waving or saying "cheers", may have been

missed, so the measure of politeness lacked validity.

Extraneous variables such as other passengers talking and crowds getting on and off

the bus were not controlled.

This meant I may have missed some passengers saying "thank you", giving invalid and

less reliable results on polite behaviour.
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5	 You will have learned about Bandura’s (1961) Bobo doll experiment.

	 (a)	 State one aim of Bandura’s (1961) Bobo doll experiment.
(1)
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	 (b)	 Explain one strength of Bandura’s (1961) Bobo doll experiment.
(2) 
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	 (c)	 Explain one improvement you could make to Bandura’s (1961) Bobo doll 
experiment.

(2)
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(Total for Question 5 = 5 marks)

To see if children would imitate aggressive behaviour (towards a Bobo doll) after

observing an aggressive adult role model, even when the model was no longer present.

Bandura matched the children on their pre-existing levels of aggression before allocating

them to the conditions, controlling for individual differences.

So he could be confident it was the model's behaviour that caused the children's

aggression, increasing internal validity.

The children's behaviour could be observed in their own real-life environment, such as

the school playground, rather than in a laboratory.

This would show whether they imitate aggression towards real people in everyday life,

increasing ecological validity.
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6	 In learning theories you will have studied classical conditioning.

	 (a)	 Using an example, define ‘extinction’ as a feature of classical conditioning.
(2)
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	 (b)	 Explain one strength and one weakness of classical conditioning.
(4)

Strength
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(Total for Question 6 = 6 marks)

Extinction is when the conditioned stimulus (CS) is repeatedly presented without the

unconditioned stimulus (UCS), so the conditioned response (CR) gradually stops.

For example, when Pavlov's dogs heard the bell repeatedly without food, they eventually

stopped salivating to the bell.

Watson and Rayner (1920) conditioned a fear response in Little Albert by pairing a

white rat with a loud noise, so he came to fear the rat.

This supports classical conditioning as an explanation of how new responses, such as

phobias, are learned through association.

Classical conditioning is an incomplete explanation, as it can only explain learning of

reflexive stimulus-response behaviours.

Social learning theory shows that new behaviours are also learned through observation

and imitation of role models, without any conditioning.
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7	 Learning theories have 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 learning theories. 
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Anorexia nervosa is an eating disorder classified as an intense fear of being overweight

or becoming fat, leading to severe restriction of food intake and a very low body

weight. It is a key question for society because it has long-term effects on sufferers,

such as disruption to the menstrual cycle, tiredness and physical pain, it can be fatal,

and treatment costs the NHS a lot of money. If we understand how it is caused, we

can put interventions in place to prevent it and save money. In 2006 the model Luisel

Ramos died of a heart attack brought on by her anorexia while taking part in Fashion

Week in Montevideo, Uruguay, showing the pressure on women to be extremely thin.

Operant conditioning can explain anorexia as a learned behaviour. Thin models and

celebrities are positively reinforced through praise and positive coverage in magazines and

on social media for the way they look. Young girls who lose weight may also receive

compliments from friends, which positively reinforces their dieting, so the behaviour is

repeated and increases.

Social learning theory also explains anorexia. Bandura's research showed that we are

more likely to imitate role models who are the same gender as us. Young girls may

identify with female models like Ramos, pay attention to their thinness, retain it and

be motivated to imitate their eating behaviour through vicarious reinforcement, as they

see the models being rewarded with fame and money.

Learning theories can also be used to treat anorexia. Secondary reinforcers can be

offered as part of a token economy programme, where patients earn tokens for healthy

eating that can be exchanged for privileges such as visits, which encourages them to

Is anorexia nervosa caused by nurture factors?

stemup.co.uk

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

follow healthy eating habits.

However, competing explanations suggest nurture is not the only cause. Not everyone

exposed to thin role models develops anorexia, suggesting biological factors such as

genes may create a vulnerability. The psychodynamic explanation suggests anorexia is a

reaction to a fixation at an early developmental stage that prevents the child from

growing up, for example, stopping the menstrual cycle by not eating. Overall, learning

theories explain the key question well and offer practical treatments, but anorexia is

best explained as an interaction of nature and nurture.
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SECTION C

8	 Alik and Joshua are competitive teenage brothers. When preparing for tests in school, 
they revise extra hard to try and achieve higher marks than each other. Their parents 
give them rewards of money for their high marks in tests.

	 Both brothers train with a local athletics club competing in the 100 m sprint. 
Their parents praise them when they do well in sports competitions. In a recent 
competition Alik came first and Joshua was second. Alik was applauded by lots of 
female spectators. Joshua became very angry and pushed his brother over.

	 Evaluate how far operant conditioning and the role of hormones could explain Joshua’s 
and Alik’s behaviour.

	 You must make reference to the context in your answer.
(12)
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Operant conditioning suggests that behaviour is learned through its consequences.

Positive reinforcement occurs when something desirable is given following a behaviour,

making it more likely to be repeated. Alik and Joshua are positively reinforced with

money from their parents for high test marks, and with praise when they do well in

sports competitions, which explains why they revise extra hard and train to compete in

the 100 m sprint. Alik was also rewarded with pleasant positive attention from the

female spectators for winning, which will strengthen his competitive behaviour.

Operant conditioning is supported by Skinner (1948), who found that animals in a

Skinner box learned to press a lever for the consequence of a food pellet, showing that

rewarded behaviours are repeated. However, much of this research was carried out on

animals, which may not be representative of humans, as animal brains are qualitatively

different. Operant conditioning also struggles to explain why Joshua suddenly pushed his

brother, as he had not been rewarded for aggression. In fact, Joshua may have

experienced the removal of a reward, as Alik received the attention he wanted, which

could have caused frustration.

The role of hormones may better explain Joshua's aggression. Testosterone is a male

hormone that may increase competitive and dominant behaviour, which can lead to

aggression. Joshua is a teenage boy whose testosterone levels will have increased during
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puberty, which could account for his competitiveness and his aggressive behaviour

towards his brother after losing the race. Low levels of cortisol are linked to lower

inhibition, so Joshua's cortisol may have been too low to inhibit his anger when he

pushed Alik over.

Dabbs et al. (1987) found that male prisoners who had committed violent crimes had

higher levels of testosterone, suggesting a link between testosterone and aggression.

Wagner et al. (1980) found that castrated male mice became less aggressive, but

aggression returned when they were injected with testosterone, suggesting a causal role.

However, research into testosterone and cortisol in humans is correlational, so it does

not show causation, as aggression and competition can themselves raise testosterone

levels. Hormones also cannot explain why both brothers revise hard, as this is learned

through reward.

In conclusion, operant conditioning explains well why Alik and Joshua are competitive in

school and sport, as both are rewarded by their parents, while hormones such as

testosterone and cortisol better explain Joshua's sudden aggression. Neither explanation is

complete alone, so the brothers' behaviour is best explained by an interaction between

learned consequences and biological factors.
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