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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

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: RESEARCH METHODS

1	 Twitter and Facebook study

	

Twitter and Facebook are popular social media platforms with many regular users. 
A group of researchers wanted to investigate whether personality was related to 
those who commonly used Twitter and Facebook.

The researchers recruited 300 participants from England via an advertisement 
posted on both Twitter and Facebook. There were 93 males and 207 females aged 
18 – 63, with a mean age of 27. The participants gave informed consent and were 
asked a number of questions which were designed to measure three personality 
characteristics: 

	 •	 Need for cognition: the tendency for a person to engage in and enjoy 
thinking. Items measuring the need for cognition included statements 
such as ‘I like to solve complex problems’. 

	 •	 Sociability: the extent to which someone enjoys the company of others. 
Items measuring sociability included statements such as ‘I like being part 
of a loud crowd’.

	 •	 Neuroticism: the extent to which someone experiences feelings such 
as anxiety, worry, fear, jealousy, and guilt. Items measuring neuroticism 
included statements such as ‘I have frequent mood swings’.

Statements were scored using ranked scale questions with seven options ranging 
from ‘Strongly Disagree (1)’ to ‘Strongly Agree (7)’. The responses for need for 
cognition, sociability, and neuroticism were averaged for each participant to give 
a score from 1 to 7, where a high score indicated a high need for cognition, high 
sociability, or high neuroticism.

(Source: adapted from Hughes et al. (2012))
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	 (a)	 Explain one strength and one weakness of the sampling technique used for the 
Twitter and Facebook study.

(4) 

Strength .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

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

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

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

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

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

Weakness .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Volunteer sampling means that only Facebook and Twitter users who were

willing to take part responded to the advertisement, so it is more ethical, as the

users would not feel pressured into answering questions about their personality, as

they might if a researcher approached them directly in opportunity sampling.

Volunteers tend to have more free time and share similar characteristics,

for example more sociable Facebook and Twitter users may have been more likely to

respond to the advert. This means the sample of 300 may not be representative of

all users of these platforms, so the personality findings cannot be generalised.
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	 A summary of the results from the Twitter and Facebook study are shown in Table 1.

Twitter users Facebook users 

Mean (1–7) Standard 
deviation Mean (1–7) Standard 

deviation

Need for cognition 6.60 0.87 5.00 0.94

Sociability 3.39 0.87 4.99 0.82

Neuroticism 2.69 0.99 4.03 1.12

Table 1

	 (b)	 Analyse the data provided in Table 1 to explain two conclusions that the 
researchers in the Twitter and Facebook study might draw from these results.

(4) 
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Facebook users enjoy the company of others more than Twitter users,

because their mean sociability score was 4.99 compared with 3.39 for Twitter users,

which is 1.60 higher on the 1 to 7 scale.

Twitter users enjoy thinking and solving complex problems more than

Facebook users, as shown by a mean need for cognition score of 6.60 compared with

5.00 for Facebook users, with similar standard deviations (0.87 and 0.94), so the

difference is not due to a few extreme scores.
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	 (c)	 The Twitter and Facebook study used primary data. 

		  Explain one strength of using primary data for the Twitter and Facebook study.
(2) 
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	 (d)	 The researchers in the Twitter and Facebook study used the mean score to analyse 
the data from their ranked scale questions. 

		  Explain one weakness of using the mean score to analyse the data in the Twitter 
and Facebook study.

(2) 
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 (Total for Question 1 = 12 marks)

The personality data were collected first-hand by the researchers for the purpose of

this study, so they will be more valid, as need for cognition, sociability and

neuroticism were operationalised exactly as the researchers intended, so the scores

should reflect the Twitter and Facebook users' personalities.

The mean is affected by extreme scores, so a few participants who answered 1 or 7

on every personality item could skew it. This means the mean score may not

represent the personality of a typical Twitter or Facebook user. Also, ranked scale

data are ordinal, so it is not truly valid to calculate a mean from them.
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2	 Open plan office study

	

Researchers wanted to see the impact that removing walls in a workplace office 
had on human interaction. 

The researchers visited a company that had ‘spatial boundaries’ at work – such as 
office or cubicle walls – and observed the interaction between employees. At a 
later date they revisited the same company who had created an open office where 
the walls were removed, to create an ‘unbounded’ office space. The researchers 
again observed the interaction between employees.

The researchers observed the employees using hidden cameras both before and 
after the office space was changed by the company. 

Two types of interaction were measured between employees:

	 •	 Face-to-face communication was recorded by tallying each time 
employees engaged in a conversation. 

	 •	 Electronic communication was recorded by using the company server and 
totalling the number of emails or instant messages sent by employees 
throughout the study. 

(Source: adapted from Bernstein and Turban (2018))

	 (a)	 The researchers in the open plan office study used a covert, naturalistic, non-
participant observation when measuring face-to-face communication.

		  Explain two strengths of using this type of observation for the open plan office 
study in terms of validity.

 (4) 
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The observation was naturalistic, so it took place in the employees' own office,

which gives high ecological validity, because in their usual workplace the employees

will behave naturally and their face-to-face conversations will represent their normal

day-to-day interaction.
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	 (b)	 The researchers in the open plan office study measured electronic communication 
(emails or instant messages) using quantitative data.  

		  Explain one strength and one weakness of using quantitative data in the open 
plan office study.

 (4) 

Strength .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

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

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

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

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

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

Weakness .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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The observation was covert, using hidden cameras, so the employees did not know

they were being studied and were less likely to show demand characteristics or

change how often they talked to colleagues. As the researchers were also

non-participant, they did not influence the interactions, so the tallies are a more

valid measure of real workplace behaviour.

The number of emails and instant messages taken from the company server

is objective quantitative data, because a count cannot be interpreted differently by

different researchers, whereas the content of a conversation could be. This makes

the data reliable and easy to compare before and after the open plan change.

Counting the number of emails gives no further detail, so it lacks validity,

because the researchers cannot gain insight into why the emails were sent. There

could be important underlying reasons for the change, such as a busier period for

the company, that were not related to the open plan office.
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	 (c)	 Explain one weakness of the open plan office study in terms of generalisability. 
 (2) 
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The researchers only studied one company, so the findings may not represent all

offices that move to an open plan layout. Offices in different industries, of different

sizes, or in different parts of the world may have different cultures of

communication, so the results cannot be generalised to them.
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	 The results of the open plan office study are shown in Table 2.

Before the open plan 
office was introduced

After the open plan 
office was introduced

Face-to-face communication 
(average minutes over the 
course of the study, per 
employee)

5260 1490

Electronic communication 
through email  
(average messages over 
the course of the study, per 
employee)

Sent 150 
Received 170

Sent 210 
Received 250

Electronic communication 
through instant messenger 
(activity over the course of 
the study, per employee)

480 messages 580 messages

Table 2

	 (d)	 Explain one conclusion you can make regarding the open plan office study using 
the data in Table 2. 

(2) 
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 (Total for Question 2 = 12 marks)

TOTAL FOR SECTION A = 24 MARKS

The open plan office led to a decrease in face-to-face communication, not the

expected increase, as the average time per employee fell from 5260 minutes to 1490

minutes, a decrease of 3770 minutes, while electronic communication rose (emails

sent rose from 150 to 210 and instant messages from 480 to 580).
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SECTION B: REVIEW OF STUDIES

3	 Computer video games study

	 Playing computer video games is a popular leisure activity, and has been claimed 
to be the fastest growing form of recreation in humans, with annual revenues from 
video games having surpassed those of Hollywood (Yi, 2004).

	 Popular computer video games can enable players to connect online via the Internet 
and allow individuals to purchase in-game rewards with either real or virtual money. 
The in-game rewards can benefit players by providing resources which give them a 
better chance to complete objectives within the game successfully. 

	 A group of researchers wanted to see if the number of in-game purchases correlated 
with the time spent playing the online games against others. The researchers asked 
30 participants how much time they spent playing online against others and the 
number of in-game rewards they purchased for money. 

	 The results of the computer video games study are shown in Figure 1. 
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Scattergraph to show the relationship between the time 
spent playing the computer video game and the number of 

in-game rewards purchased

Figure 1
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	 (a)	 The researchers decided to use a statistical test for their data to determine 
significance. They calculated an observed / calculated value of 0.411 for a 
Spearman’s rho at the 5% level of significance for a two-tailed (non-directional) 
test.

		  Explain what this shows in terms of in-game purchases for the participants who 
played computer video games.

(2) 
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The calculated value of 0.411 is greater than the critical value of 0.362 (N = 30, p

≤ 0.05, two-tailed), so the result is significant. This means there is a significant

positive correlation between the time spent playing the computer video game and the

number of in-game rewards purchased, so the null hypothesis can be rejected: the

longer participants played, the more in-game rewards they bought.
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	 (b)	 Using research evidence, explain how far biological psychology could account for 
the findings regarding the purchase of in-game rewards in the computer video 
games study.
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Biological psychology could explain the purchase of in-game rewards through the

dopamine reward pathway. Buying a reward gives players resources that help them

complete objectives, and each success may cause dopamine release in the reward

pathway, which feels pleasurable, so players are motivated to keep playing and buying

more rewards. This is supported by Olds and Milner (1954), who found that rats

which were stimulated in the reward pathway of the brain kept pressing a lever for

further stimulation, just as players keep purchasing rewards to repeat the rewarding

experience of success.

Testosterone could also explain the findings, as higher testosterone has been linked

to competitive behaviour, so players with more testosterone, such as males, may buy

more in-game rewards because they want to beat the others they play against

online. Mazur (1983) supports this, as boys' testosterone rises in their early teens,

which is when aggressive and competitive inter-male behaviour increases.

From an evolutionary view, buying rewards increases a player's chance of success and

status in the game, and being successful and high status would have made an

individual more desirable, which may encourage more purchases.

However, biological psychology can only partly account for the findings. The study is

correlational (rho = 0.411, a moderate correlation), so it does not show that

biological factors cause the purchases, and the scattergraph shows some players who

play a lot but buy few rewards. Learning theories may explain the findings equally

well. Bandura (1965) found that children were more likely to imitate a model who

was rewarded than one who was punished or had no consequence, so players may

buy rewards because they see other players being rewarded for using them (vicarious
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(Total for Question 3 = 8 marks)

reinforcement). Therefore biological psychology offers a reasonable but incomplete

explanation.
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To be scientific, research should be objective, replicable, falsifiable and controlled, so

that cause and effect can be established and predictions made.

Raine et al. (1997) compared brain activity in 41 murderers who had pleaded not

guilty by reason of insanity (NGRI) with 41 controls matched for age and sex, and

six schizophrenic controls were matched with the six schizophrenic murderers. All

participants were free of medication for two weeks before the study. They were

injected with a glucose tracer (FDG) and completed the same continuous

performance task (CPT), based on target recognition, for 32 minutes, before a PET

scan measured glucose metabolism in their brains. The murderers had lower activity

in the prefrontal cortex, superior parietal gyrus, left angular gyrus and corpus

callosum, and abnormal asymmetries in the amygdala, thalamus and medial temporal

lobe.

Sherif et al. (1954/1961) studied the formation and reduction of prejudice at a

summer camp in Robbers Cave State Park, Oklahoma. Twenty-two 11-year-old boys,

matched for background, were split into two groups, the Rattlers and the Eagles.

After in-group formation, the researchers set up competitive tasks such as baseball

and tug-of-war with prizes, which led to prejudice such as name calling and raiding

the other group's cabin. Superordinate goals, such as fixing the camp water supply,

then reduced the prejudice.

Raine et al. (1997) can be considered highly scientific. PET scanning is an objective

and valid way of measuring brain activity, so the finding that brain functioning

differed between murderers and controls does not depend on researcher interpretation.

The standardised CPT meant every participant did the same task, so comparisons

could be made between murderers and controls, and the procedure could be
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replicated. Matching for age and sex and ensuring participants were medication free

controlled participant variables, increasing internal validity, so the differences found

are more likely to reflect differences in the brain. The study also made a testable,

falsifiable prediction that murderers' brains would differ from those of non-murderers.

However, Raine et al. themselves concluded that violent behaviour could not be

caused by a single brain region and that brain dysfunction only predisposes a person

to violence when combined with social, psychological and environmental factors. This

holistic conclusion makes the study less scientific to some extent, as it cannot

establish cause and effect. The NGRI sample was also unusual, so findings may not

generalise to all violent offenders, and the PET scan shows correlation, not causation,

as brain differences could be a result of experiences such as head injury.

Sherif et al. (1954/1961) is scientific to an extent. It was a field experiment, and

by manipulating the stage of the study (competition then superordinate goals) the

researchers tried to establish cause and effect between competition for limited

resources and prejudice. Breaking prejudice down into competition for finite resources

is reductionist, which also makes it more testable and scientific. Sherif's findings

have been replicated with consistent results about prejudice, and replication is an

important feature of science that allows predictions to be made.

On the other hand, the real-life camp setting meant there was a lack of control

over extraneous variables, such as the boys' personalities or the behaviour of the

camp staff, so the study is less scientific. Sherif aimed to study the boys' behaviour

in the whole situation, which is holistic. Data were gathered through participant

observation by researchers acting as camp staff, so recording could be subjective and

open to bias, and some aspects, such as how prejudice was defined, were not tightly

operationalised. Sherif's earlier 1953 camp study also had to be abandoned when the

boys suspected the researchers were manipulating them, so the effect was not
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always reproduced.

In conclusion, Raine et al. (1997) has stronger scientific status because of its

objective PET measurement, standardised task and careful controls, though its holistic

conclusion limits claims of cause and effect. Sherif et al. (1954/1961) is less

scientific because of its lack of control and subjective observation, but its

experimental manipulation and replicability mean it still has some scientific value,

and it has much higher ecological validity than Raine's laboratory study.
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 (Total for Question 4 = 16 marks)

TOTAL FOR SECTION B = 24 MARKS
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SECTION C: ISSUES AND DEBATES

5	 Janworth High School wanted their staff and students to exercise more. The head 
teacher found that students would not listen to staff about the benefits of physical 
activity, and that staff exercise rates did not go up after watching a video about the 
rewards of a more active lifestyle.

	 The head teacher subsequently invited an Olympic athlete to attend the school and 
give a motivational speech about the benefits of exercise to all the students. The 
speech was followed by a brief set of smaller group sessions with the athlete. The 
athlete also led a session with selected staff and students on the school field, where 
those involved had to work in teams and compete against each other for prizes. 

	 The head teacher did a follow-up survey and found that for most staff and students 
their levels of exercise increased over the next month.

	 Evaluate the extent to which human behaviour such as exercise can be explained by 
social impact theory.

	 You must make reference to the context in your answer.
(12) 
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Social impact theory (Latané, 1981) states that the amount of social influence a

person experiences depends on three factors: the strength (status and importance)

of the source, the immediacy (closeness in space and time, with fewer barriers) of

the source, and the number of sources. The more people influencing the target, the

greater the impact, but each additional source adds proportionally less (the

psychosocial law). When influence is spread across several targets, impact is divided,

which can lead to social loafing, where people put in less effort in a group than

alone, and diffusion of responsibility, where people feel less motivated to act when

others are present (Latané and Darley, 1970).

The theory can explain why exercise rose at Janworth High School. The staff had

low strength for the students, so their advice about physical activity was ignored,

and the video had low immediacy, as it was not a live person, so staff exercise did

not increase. An Olympic athlete is a high-status source, so has much greater

strength than the head teacher or staff. The athlete was in the school and

accessible to students and staff, so immediacy was high, predicting more exercise.

When the athlete spoke to the whole school, the impact of the message would have
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been divided among many targets, so some students may have diffused responsibility

for exercising. The smaller group sessions and team competitions reduced the number

of targets, so the impact on each person was strengthened and there was less scope

for social loafing. This could explain why most, but not all, staff and students

exercised more: those who only heard the whole-school speech may not have

changed. There was also only one source, the athlete, which may explain why

exercise did not increase for everybody.

There is research support for the theory. Bassett and Latané (1976) found that

people gave nearby events in a newspaper more column inches than faraway events,

supporting immediacy, so promoting exercise close by, with the athlete in school,

should make people more willing to take part. Milgram, Bickman and Berkowitz

(1969) found that more passers-by looked up at a sixth floor window as the

number of confederates looking up increased, showing that the number of sources

affects behaviour, so more people exercising could encourage others. Latané and

Darley (1968) found that 85% of participants who thought they were alone with a

person having an epileptic seizure reported it, within 52 seconds on average,

compared with only 31% in a six-person group, who took 166 seconds, supporting

diffusion of responsibility and suggesting that people may exercise less in large

groups than when targeted individually.

However, the theory describes the factors involved in social influence but does not

explain why influence occurs, so it cannot fully explain why someone chooses to

exercise. It also ignores individual differences such as personality: someone high in

authoritarian personality may be more obedient to authority figures, and a person's

own motivation, fitness or enjoyment of sport may matter more than the source.

The follow-up was a self-report survey, so increases in exercise may reflect social

desirability. The prizes in the competitions are also a form of reinforcement, so
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learning theory could explain the increase as well.

In conclusion, social impact theory can explain a lot about the exercise behaviour at

Janworth High School, as the strength, immediacy and number of the source fit the

changes seen, and it is supported by research. However, it is a descriptive theory

that ignores personality and other motivations, so it can only partly explain human

behaviour such as exercise.
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Reductionism is explaining a complex phenomenon, such as human behaviour, in

terms of the smaller units that make it up, for example reducing behaviour to genes,

neurotransmitters or stimulus and response links. The opposite is holism, the view

that the smaller units never add up to the whole because the relationships between

the units create something more than the parts alone. Psychology can be explained

at different levels, from biological to social and cultural.

Much of psychology is reductionist. Biological psychology attempts to reduce complex

behaviour such as aggression to a single gene or set of genes, or to brain structures

and hormones. Learning theories are also reductionist: Watson and Rayner (1920)

used a controlled, standardised laboratory setting to isolate the stimulus and

response pairing of a white rat with a loud noise to condition fear in Little Albert.

This reduces learning to stimulus and response associations and ignores thoughts and

feelings.

Cognitive psychology also often takes a reductionist view. The working memory model

(Baddeley and Hitch, 1974) breaks memory down into components such as the

central executive, phonological loop and visuo-spatial sketchpad, and the multi-store

model reduces memory to STM and LTM. Baddeley (1966b) used a laboratory

experiment to isolate acoustic and semantic coding in LTM by asking participants to

recall the order of lists of acoustically or semantically similar words, finding that

LTM is coded semantically. Simplifying memory to stores coded in different ways is

reductionist.

A strength of reductionism is that it is more scientific and analytical than holism.

Isolating variables allows cause and effect to be established, and the explanations

can be easily tested, replicated and falsified. This has had practical value, for
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example reducing schizophrenia to excess dopamine led to antipsychotic drugs that

help many patients. Studying learning holistically would be less scientific and harder

to falsify, as the causes of learning would be harder to identify.

However, reductionist explanations may miss the bigger picture and lack validity.

Bartlett's (1932) theory of reconstructive memory is more holistic, as it explains

how schemas formed through real-life experiences and socialisation are used to fill in

the gaps in memory. A holistic explanation of memory may be more useful because

it takes into account an individual's social world, their past and present experiences

and the relationships between all the units, rather than isolated stores.

Not all psychology is reductionist. Social psychology considers how individuals, groups,

society and culture affect behaviour. Agency theory considers why humans obey

through both evolution and socialisation, which is a more holistic approach to

studying obedience. Social learning theory (Bandura) considers cognitive and social

aspects of learning, such as attention, retention and motivation, and the role of

models, so it is a more holistic explanation of learning than classical conditioning. On

the other hand, social impact theory reduces social influence to an equation of

strength, immediacy and number to predict when people will be influenced, so even

social psychology can be reductionist.

Even biological psychology is becoming less reductionist. Epigenetics suggests that

genes only predispose individuals and that environmental and social factors are

needed for them to be expressed, so a single gene rarely causes behaviour. Raine et

al. (1997) concluded that violent behaviour could not be caused by a single brain

region and that multiple areas predispose individuals to violence when combined with

social, psychological and environmental factors, so their explanation is fairly holistic.

Holism also has weaknesses, as it is difficult to test, and explanations that include

every factor can be too vague to be useful or to lead to clear treatments. An
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interactionist approach can combine different levels of explanation, such as the

diathesis-stress model, which sees disorders as a biological vulnerability triggered by

environmental stress. This gives a more complete and realistic understanding than

either extreme reductionist or holistic explanations.

In conclusion, psychology can be considered reductionist to a large extent, especially

biological, learning and cognitive approaches that rely on laboratory experiments to

isolate variables, which makes it more scientific. However, social psychology, social

learning theory, reconstructive memory and modern biological ideas such as

epigenetics take a more holistic view, so psychology as a whole is moving towards an

interactionist position in which reductionist research is valuable but must be

combined with wider explanations of human behaviour.
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TOTAL FOR SECTION C = 32 MARKS 
TOTAL For Paper = 80 MARKs
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