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FORMULAE AND STATISTICAL TABLES

Standard deviation (sample estimate)

Spearman’s rank correlation coefficient
6>.d’

Critical values for Spearman’s rank

1—

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

X2:z@ df =(r—1)(c-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 3.22 461 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 2473 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 2477 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

n +1
Ua = nanb

nb+1
U,=nn,+

(U is the smaller of U, and U,)

ZR
YR,

Critical values for the Mann-Whitney U test

N,

10

11

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

5 4 5
6 5 7
7 6 8
8 8 10
9 9 12
10 11 14
11 12 16
12 13 17
13 15 19
14 16 21
15 18 23
16 19 25
17 20 26
18 22 28
19 23 30
20 25 32

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

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

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

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

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
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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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5 6
Na
p<O0
5 1 2
6 2 3
7 3 4
8 4 6
9 5 7
10 6 8
11 7 9
12 8 11
13 9 12
14 10 13
15 11 15
16 12 16
17 13 18
18 14 19
19 15 20
20 16 22
5 6
Na
p<O0
5 2 3
6 3 5
7 5 6
8 6 8
9 7 10
10 8 11
11 9 13
12 11 14
13 12 16
14 13 17
15 14 19
16 15 21
17 17 22
18 18 24
19 19 25
20 20 27
[ [

5

6

8
10
12
14
16
18
20
22
24
26
28
30
32
34

O N O

11

15
17
20
22
24
26
28
30
32
34

6

8

10
13
15
17
19
22
24
26
29
31
34
36
38
41

5

7

9

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

7
10
12
15
17
20
23
26
28
31
34
37
39
42
45
48

10

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

10

8
11
14
17
20
23
26
29
33
36
39
42
45
48
52
55

11

.01 (one-tailed), p < 0.02 (two-tailed)

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

11

.025 (one-tailed), p < 0.05 (two-tailed)

9
13
16
19
23
26
30
33
37
40
44
47
51
55
58
62

12

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

12

11
14
18
22
26
29
33
37
41
45
49
53
57
61
65
69

13

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

13

12
16
20
24
28
33
37
41
45
50
54
59
63
67
72
76

14

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

14

13
17
22
26
31
36
40
45
50
55
59
64
67
74
78
83

15

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

15

14
19
24
29
34
39
44
49
54
59
64
70
75
80
85
90

16

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

16

15

26
31
37
42
47
53
59
64
70
75
81
86
92
98
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17

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

17

17
22
28
34
39
45
51
57
63
67
75
81
87
93
99
105

18

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

18

18
24
30
36
42
48
55
61
67
74
80
86
93
99
106
112

19 20
15 16
20 22
26 28
32 34
38 40
44 47
50 53
56 60
63 67
69 73
75 80
82 87
88 93
94 100
101 107
107 114
19 20
19 20
25 27
32 34
38 41
45 48
52 55
58 62
65 69
72 76
78 83
85 90
92 98
99 105
106 112
113 119
119 127
5
Turn over



N,

p<
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The calculated value must be equal to or less than the critical value in this table for

O 0 N N O L1l D W N = =2 O

13
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18

24

O N O N

11
13
15
17
18
20
22
24
26
28
30

significance to be shown.

10

11

.005 (one-tailed), p < 0.01 (two-tailed)

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
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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
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67
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79
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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

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

« Nis the number of scores left, ignore those with 0 difference

Critical values for the Wilcoxon Signed Ranks test

Level of significance for a one-tailed test

0.05 0.025 0.01
Level of significance for a two-tailed test

n 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. Write your answers in the spaces provided. A

SECTION A d\

2O

Biological Psychology :~:§\

1 Brain-scanning techniques can be used to investigate the brain. %\
E/\

(a) Describe how an fMRI scan can be used to investigate the brain. e

(3) \::\:"-/Z-"\-\

T.x.'/;'l;“\
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(b) Explain one strength and one weakness of fMRI as a brain-scanning technique.
(4)

Strength

(Total for Question 1 = 7 marks)

J

9

o NN O
P71 9 3 1 R A0 9 2 8 Turn over

>



2

Margaret is a social worker and wants to find out if the time spent in a children’s care
home before being adopted is linked to how affectionate a child is.

Margaret selected six children from her case files. She counted the number of months
each of the children had been in the children’s care home and how many affectionate
acts had been recorded by their care worker in the first week of adoption.

Margaret’s results are shown in Table 1.

Participants | Number of months spent | Number of affectionate
in a children’s care home | acts recorded in the first

week of adoption
A 10 5
B 14 7
C 16 9
D 8 3
E 14 9
F 12 7

Table 1

(a) State a fully operationalised directional (one-tailed) alternative hypothesis for
Margaret’s study.

p 71 9 3 1 R A 06 1 0 2 8
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(b) Draw a suitable graph to display the data in Table 1.
(3)

Title

(c) State the type of correlation shown in the graph you have drawn in 2(b).
(1)

\

J
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(d) Complete Table 2 and calculate Spearman’s rank correlation coefficient for the
relationship between the number of months spent in a children’s care home and
the number of affectionate acts recorded by the care worker in the first week

of adoption.
(4)
Number of months Number of
P arehome || recordedinawesk | C ¢
10 2 5 2
14 45 7 3.5
16 6 9 5.5
8 1 3 1
14 45 9 5.5
12 3 7 35
Total:
Table 2
SPACE FOR CALCULATIONS
Spearman's rank correlation CORffICeNt ..................oooooo
; 010 R0 R 0O 0 =
p 7 1 9 3 1 R A 0 1 2 2 8
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(e) Explain one weakness of Margaret using quantitative data for her study.

(f) Explain one improvement that could be made to the sample gathered by
Margaret for her study.

(Total for Question 2 = 14 marks)
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3 Evaluate the classic study by Raine et al. (1997).
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(Total for Question 3 = 8 marks)

TOTAL FOR SECTION A =29 MARKS

J

15

o NN 10 A
P71 9 3 1 R A 0@ 1 5 2 8 Turn over

>



SECTIONB
Learning Theories

4 As part of operant conditioning, you will have learned about behaviour modification,
including ‘shaping’

Describe what is meant by behaviour shaping.

(Total for Question 4 = 2 marks)
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5 Winston is afraid of storms. During a recent work trip, Winston experienced several
hours of turbulence caused by the aeroplane flying through a storm. As the
aeroplane bumped around, many of the passengers began to scream and some bags
fell out of the overhead lockers. This trip scared Winston and he has developed a
phobia of flying.

(@) Using classical conditioning, describe how Winston developed a phobia of flying.
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(b) Explain two weaknesses of classical conditioning.
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ik

R

20000

(Total for Question 5 = 8 marks)

X
X o’
Dogo %

€ XX
g o’
potewiatess

KX P
X XX
P \ 5
& \\

ORRRARAARARKARAK

0e%6%6% %%

XX

KX
XX

_DONOTWRITEINTHISAREA

5 L )

19
o NN K 1 A -
P71 9 3 1 R A 0 1 9 2 8 Turn over




6 Mr Peel is a Headteacher of a school. On Monday he started spending his lunchtimes
picking up litter from the playground. The school’s caretaker thanks Mr Peel in front
of the children for picking up the litter. By Wednesday, several children pick up litter,
resulting in the caretaker thanking the children.

Using social learning theory, describe why the children started to pick up litter.

(Total for Question 6 = 4 marks)
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( )
7 As part of learning theories, you will have studied treatments for phobias, including
systematic desensitisation.
Explain one strength of systematic desensitisation as a treatment for phobias.
(Total for Question 7 = 2 marks)
J
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8

Theresa wanted to investigate children’s colour preferences. She placed green and
orange bucket and spade sets at the entrance to a beach, with a sign saying, “Free
for children to use”. Theresa sat out of sight and observed which coloured sets the
children picked up when entering the beach.

Theresa’s results are shown in Table 3.

Gender of child Green bucket and Orange bucket and
spade set spade set
Boys 5 2
Girls 3 4
Table 3

(a) Identify the type of observation used by Theresa in her investigation.

p 71 9 3 1 R A 0 2 2 2 8
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(b) Explain one strength and one weakness of Theresa using an observation for her
investigation into children’s colour preferences.
(4)

Strength

(Total for Question 8 = 5 marks)

\
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9 Evaluate Bandura’s (1965) Bobo doll experiment with vicarious reinforcement.
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(Total for Question 9 = 8 marks)

TOTAL FOR SECTION B =29 MARKS
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SECTION C

10 To what extent do operant conditioning and hormones explain human behaviour?
(12)
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(Total for Question 10 = 12 marks)

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