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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
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The calculated value must be equal to or exceed the critical value in this table for
significance to be shown.
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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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SECTION A
Answer ALL questions. Write your answers in the spaces provided.

(a) Figure 1 shows a cross-section of the human brain.

Figure 1

Name structures A and B which are involved in the monitoring of external
daylight in the control of circadian rhythms.
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(b) Describe how the brain responds to falling exogenous light levels in order to
bring about sleep.

(Total for Question 1 = 5 marks)

J
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2 (a) Tynjala et al. (1993) surveyed 11 to 16 year olds in relation to sleep duration.
Information from over 40,000 participants was recorded in different countries
with similar patterns of day length. The data is displayed in Table 1.

Mean number of hours sleep Mean number of
Country hours sleep for
11/12 years’ old | 13/14 years’old | 15/16 years’old | 11 to 16 year olds
Switzerland 10 9.6 9.2 9.6
Belgium 9.7 9.3 8.9 9.3
Scotland 9.7 9.2 8.8 9.2
Norway 9.6 9.2 8.9 9.2
e Sweden 9.6 9.1 8.6 9.1
%‘i % Wales 9.4 9.1 8.9 9.1
§§§<“” Hungary 9.4 9.1 8.9 9.1
Cops
- Finland 9.3 8.9 8.6 8.9
Z%f' Table 1
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Calculate, from the data in Table 1, how much greater the sleep duration of
a typical 11/12 year-old-child from Switzerland is compared to a typical
15/16 year-old-child from Finland. Express your answer as a percentage to
one decimal point.
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(b) Describe what the results in Table 1 show about duration of sleep for children in
different countries.

(c) One possible conclusion from this research is that other factors can override the
external zeitgeber of day length in the control of sleep duration.

Explain how the data in Table 1 supports this conclusion.

(2)

J
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(d) A recent report stated that half of teenagers in Scotland are sleep deprived. Pilot
studies in three Scottish schools were carried out in 2013 to assess the scale of the
problem.
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Suggest three questions that could be used in an interview with the teenagers to
gather qualitative data on the effect of sleep deprivation.
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(Total for Question 3 = 11 marks)
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€ Ay
3 The sleep-wake cycle is an important biological rhythm in humans in relation to §§§§§§§§§§
maintaining a healthy life-style. §§§§§§§§§§
In 1982, a study focusing on the prevention of cancer asked participants about their C
sleep habits.
The researchers wanted to know whether sleep duration was associated with an
increase in mortality over a six-year follow-up period.
A hazard ratio of 1.0 was given to a seven-hour sleep duration, based on previous
studies. The hazard ratios for other sleep durations were given relative to this.
A hazard ratio of 1.12 would indicate that the participants were 12% more likely to
die within the six-year follow-up period than those sleeping seven hours.
Table 2 shows the hours of sleep and hazard ratios for men and women.
Hours of sleep % women hazard ratio % men hazard ratio
3 0.1 1.33 0.1 1.19
4 0.7 1.11 0.6 1.17
5 3.5 1.07 2.9 1.11
6 15.9 1.07 15.5 1.08
7 31.8 1.00 33.8 1.00
8 38.8 1.13 38.0 1.12
9 6.0 1.23 5.7 1.17
10+ 1.5 1.41 2.0 1.34
Missing data 1.7 no data 14 no data
Table 2
L J
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(@) (i) Describe the relationship between the hours of sleep and the hazard ratio,
5 using the data in Table 2.
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(ii) State which test could be used to see if the relationship between the hours of
sleep and hazard ratio is significant.
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(b) Table 3 shows the number of men and women whose sleep duration was more K88
than seven hours and the number whose sleep duration was less than seven Lk
hours. <

Number of hours’ sleep Women Men

<o
Fewer than seven hours 202 191 5
rosaoL
-

More than seven hours 480 471

Table 3

(i) Calculate chi-squared for this data by completing Table 4.
(4)

Observed | Expected O-E (O-E)? (O-E)*/E

<7 hours 202 199

Males
>7 hours 480 483

<7 hours 191 194

Females
>7 hours 471 468

hi d o=
chi-squared = KX

<5

Table 4

(ii) State the critical value for chi-squared, for this data, at p0.05, for a two-tailed
test.

(iii) There is no significant gender difference in the relationship between duration
of sleep and hazard ratio. Use the data above to justify this statement.

(Total for Question 2 = 10 marks)

\. J
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r’

4 Assess the validity of one piece of research into the role of external zeitgebers in the
control of the infradian rhythm of the menstrual cycle.

(Total for Question 4 = 8 marks)

TOTAL MARKS FOR SECTION A =34 MARKS
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Answer ALL questions. Write your answers in the spaces provided.
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5 (a) Describe the main features involved in the process of classical conditioning.

(3)

(b) Using the concept of operant conditioning, explain how a negative reinforcement
strategy would differ from a punishment strategy to bring about a changein a
person’s behaviour.
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6

Jones & Friman (1999) carried out a case study of a 14-year-old boy suffering from a
phobia of insects.

The presence of insects in the class room seriously disrupted his performance at
school.

The boy said that when he thought insects might be present in the classroom he
had difficulty concentrating and that he was often teased by his classmates about his
phobia.

He said that the insects he was most afraid of were ladybirds and crickets. Teachers
observed him ignore his work, pull his hood over his head, or yell when he saw
insects.

He was treated using systematic desensitisation, starting with pictures of insects to
having insects near him. At each stage he was rewarded for concentrating on maths
tasks given to him.

After his therapy was completed he was observed to examine insects and was
unresponsive to the taunts of his peers.

(a) State one piece of qualitative data collected in the study.

(c) Describe how positive reinforcement was used successfully in the context of this
study.

(Total for Question 6 = 4 marks)
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7 (a) Capaféns et al. (1998) carried out a study into the use of systematic desensitisation
to overcome the fear of flying. In this study patients were recruited through a
media campaign (radio, press and television) set up by the research team.
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Identify how this is an example of volunteer sampling.

(b) Explain one advantage and one disadvantage of using a volunteer sampling
technique in this study.

(4)
Advantage
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(c) An alternative therapy to treat phobias could be the use of psychoanalysis.

Explain two ways in which psychoanalysis could be an appropriate alternative to
using systematic desensitisation to treat phobias.

(4)

(Total for Question 7 = 9 marks)
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-
9 Mrs Walker is suffering from a bird phobia. A clinical psychologist suggests that

she might benefit from therapy involving systematic desensitisation. Discuss how
systematic desensitisation could be used to treat Mrs Walker’s bird phobia.

You must make reference to the context in your answer.

(Total for Question 9 = 8 marks)

TOTAL MARKS FOR SECTION B = 34 MARKS
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10 An educational psychologist is helping a teenager at school with problems of
depression. During the course of his initial sessions the boy describes his problems as
being more severe in the winter months than in the summer. He explains that he is
having trouble sleeping properly and as a result falls asleep in class. The psychologist
suspects that the teenager’s problems might be due to Seasonal Affective Disorder
and recommends light therapy.

Evaluate the psychologist’s decision to use light therapy as a treatment for Seasonal
Affective Disorder.

You must make reference to the context in your answer.
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11 Brendgen et al. (2005) examined genetic and environmental effects on aggression.
The study used six-year-old twins and looked at the contribution of genes and
environment to aggression. One aim was to see whether the correlation between

social and physical aggression could be explained by similar genetic or environmental
factors.

Evaluate the importance of biological factors and social learning theory factors in
explaining the development of aggression in pairs of twins.
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