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Get the most from this book
Everyone has to decide his or her own revision
strategy, but it is essential to review your work,
learn it and test your understanding. These Revision
Notes will help you to do that in a planned way,
topic by topic. Use this book as the cornerstone of
your revision and don’t hesitate to write in it —
personalise your notes and check your progress by
ticking off each section as you revise.
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●
●

Overt observation is where participants are aware they are being
observed. The observer may be participant or non-participant.
Covert observation is where participants are unaware they are being
observed. The observer may be participant or non-participant.

Exam tip
Make sure you select
the most appropriate
observational method. For
example, will it be more
appropriate to conduct a
participant rather than a
non-participant observation?
Should you conduct a covert
or an overt observation?

E

Strengths of observations:
a) What people say they do is often different to what they actually do, so
observations give a different take on behaviour.
b) A means of conducting preliminary investigations in a new area of
research, to produce hypotheses for future investigations.
c) Able to capture spontaneous and unexpected behaviour.
d) Frequently high in ecological validity.
e) Pre-determined coding systems make the recording of behaviours easy.

OCR A Level Psychology

Weaknesses of observations:
a) Observers may ‘see’ what they expect to see (observer bias).
b) Poorly designed behaviour checklists reduce reliability and lead to low
inter-rater reliability.
c) If participants are unaware they are being observed, ethical concerns
arise, such as deception, invasion of privacy.
d) If participants are aware they are being observed they may respond
with demand characteristics or socially desirable behaviour.
e) Observations cannot provide information about what people think
or feel.

Now test yourself
3 Explain the difference
between a participant
observation and a nonparticipant observation.
4 Describe one strength
and one weakness of
observations.

Self-report

This method involves some form of questioning (interview,
questionnaire, survey), in which the participant rather than the test
administrator (researcher) selects and reports/records the response(s).

PL

You can also keep track of your revision by ticking
off each topic heading in the book. You may find it
helpful to add your own notes as you work through
each topic.
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Component content and exam format
1 Component content
1 Exam format
2 What could I be asked?

Answers at www.hoddereducation.co.uk/myrevisionnotes

iv

Component 1: Research methods

Use the revision planner on pages iv-vi to plan your
revision, topic by topic. Tick each box when you
have:
l revised and understood a topic
l tested yourself
l practised the exam questions and gone online to
check your answers.

Component 2: Psychological themes through core studies

1

Questionnaires are written methods of gaining data from participants.
The researcher does not necessarily have to be present as the participant
answers questions by writing on a pre-formatted question paper.
Interviews involve some form of direct verbal questioning of the
participant by the researcher, though they can differ in how structured
the questions are:
a) Structured interviews involve the interviewer asking predominantly
closed questions in a fixed order. Questions are usually scripted so they
are standardised and every participant is asked the same questions, in
the same order.
b) Semi-structured interviews involve the interviewer asking a fixed
list of both open and closed questions. The researcher can introduce
additional questions if required to clarify and/or expand on particular
points or issues.
c) Unstructured interviews involve the interviewer usually starting the
interview with a standard question which is asked of every participant.
From there on, questions depend on the respondent’s answers, though
the interviewer may have a list of topics they wish to cover.

M

Strengths of self-reports:
a) Large amounts of standardised data can be gathered from a large
number of people relatively quickly and conveniently, making results
generalisable.
b) Questionnaires and structured interviews are highly replicable, so
trends and similarities/differences in behaviour can be identified.

6

Exam tips

If using a questionnaire or
an interview, make sure
you include standardised
instructions.
When using the self-report
method, make sure you
can suggest at least two
appropriate questions
that could be asked and
show knowledge of how
these would be scored or
measured.

c) Unstructured questionnaires allow for in-depth, qualitative data to
be gathered.

Now test yourself

Weaknesses of self-reports:
a) Questionnaires and structured interviews lack f lexibility so participants
cannot qualify or expand on their responses.
b) Unstructured interviews are impossible to replicate.
c) Responses are often influenced by demand characteristics and/or social
desirability.

5 Outline two strengths of
questionnaires.
6 Outline two weaknesses
of structured interviews.

Correlation
Strictly speaking, correlation is a technique for data analysis rather than a
research method. Correlational studies can collect data through a variety
of methods, such as questionnaires, structured interviews, observations.
Two sets of data are gathered from a sample and then analysed to see
whether there is an association between them.
Correlation is therefore used to establish whether there is a relationship
between two variables. It involves the measurement of two variables and
does not involve any manipulation. It is a very useful technique when
variables cannot be manipulated for either practical or ethical reasons.
Typical mistake
Make sure you understand that the aim of a correlation is to show
whether or not there is a relationship between the variables being
measured. A correlation does not show ‘cause and effect’, i.e. you are not
looking for the effect of an independent variable on a dependent variable.

The three types of correlation are:
●
●
●

positive correlation
negative correlation
no (zero) correlation.

Strengths of correlations:
a) Use quantifiable measures of each of the variables being measured.
b) Give information about the relationship between the variables being
measured.
c) Strong negative or positive correlations can form the basis for further
experimental research to establish cause and effect.
Weaknesses of correlations:
a) Cause and effect cannot be established.
b) Findings can be misleading, as they can imply cause and effect
relationships that do not actually exist.

v

2 Research methods and techniques

Tick to track your progress

Component 1: Research methods

positive correlation is a
relationship where the two
variables increase together,
such that an increase in one
accompanies an increase in
the other.
negative correlation is a
relationship where as one
variable increases, the other
decreases.
no (zero) correlation is
where no relationship is
found between the variables
being measured.
Exam tip
Be able to identify a positive
correlation, a negative
correlation and a zero
correlation from both a table
of results and a graph.

Now test yourself
7 Describe the purpose of correlation.
8 Describe a positive correlation.
9 Outline one strength and one weakness of correlations.

Answers at www.hoddereducation.co.uk/myrevisionnotes

OCR A Level Psychology

7

SA

Features to help you succeed
Exam tips and summaries

Expert tips are given throughout the book to help
you polish your exam technique in order to maximise
your chances in the exam. The summaries provide a
quick-check bullet list for each topic.
Typical mistakes

The author identifies the typical mistakes candidates
make and explains how you can avoid them.
Now test yourself

These short, knowledge-based questions provide the
first step in testing your learning. Answers can be
found online.

Definitions and key words

Clear, concise definitions of essential key terms are
provided where they first appear.
Exam practice

Practice exam questions are provided for each topic.
Use them to consolidate your revision and practise
your exam skills.
Online

Go online to check your answers to the Now test
yourself, Check your understanding and Practice
questions at www.hoddereducation.co.uk/
myrevisionnotes
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Component 2: Psychological themes through core studies
Component content and exam format
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30 What could I be asked?

9

The area of social psychology
32 Outline of the social area
32 Key theme: Responses to people in authority
39 Key theme: Responses to people in need

10 The area of cognitive psychology
47 Outline of the cognitive area
47 Key theme: Memory
53 Key theme: Attention

E

8

PL

11 The area of developmental psychology
63 Outline of the developmental area
63 Key theme: External influences on children’s behaviour
69 Key theme: Moral development
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12 The area of biological psychology
77 Outline of the biological area
77 Key theme: Regions of the brain
84 Key theme: Brain plasticity

13 The area of the psychology of individual differences
90 Outline of the individual differences area
90 Key theme: Understanding disorders
96 Key theme: Measuring differences
14 Perspectives and debates
106 The behaviourist perspective
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108 Debates in psychology
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Component 3: Applied psychology
16 Component content and exam format
114 Component content
119 Exam format
120 What could I be asked?
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17 Section A: Issues in mental health
121 The historical context of mental health
127 The medical model
129 Alternatives to the medical model
18 Section B: Option 1 – Child psychology
136 Intelligence (Biological)
140 Pre-adult brain development (Biological)
143 Perceptual development (Cognitive)
148 Cognitive development and education (Cognitive)
155 Development of attachment (Social)
162 Impact of advertising on children (Social)
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19 Section B: Option 2 – Criminal psychology
170 What makes a criminal? (Biological)
174 The collection and processing of forensic
evidence (Biological)
179 Collection of evidence (Cognitive)
185 Psychology and the courtroom (cognitive)
188 Crime prevention (Social)
192 The effect of imprisonment (Social)

SA

20 Section B: Option 3 – Environmental psychology
199 Stressors in the environment (Biological)
203 Biological rhythms (Biological)
206 Recycling and other conservation behaviours (Cognitive)
211 Ergonomics – human factors (Cognitive)
214 Psychological effects of the environment (Social)
217 Territory and personal space (Social)
21 Section B: Option 4 – Sport and exercise psychology
224 Arousal and anxiety (Biological)
227 Exercise and mental health (Biological)
230 Motivation (Cognitive)
234 Personality (Cognitive)
237 Performing with others (Social)
242 Audience effects (Social)

Now test yourself, Check your understanding and Practice answers at
www.hoddereducation.co.uk/myrevisionnotes

vi

Answers at www.hoddereducation.co.uk/myrevisionnotes

882685_FM_MRN_OCR_A_level_Psy_001-006.indd 6

25/01/17 9:10 AM

12 The area of biological
psychology
Outline of the biological area
The biological approach explains behaviour in terms of biological or
genetic factors and explores human behaviour and experience by looking
at people as if they are biological machines. This idea has some value
because it is clear that our biology affects our behaviour and experience.
It has also been observed for a long time that damage to the brain and
nervous system can have a significant effect on behaviour and experience.
The action of chemicals and the structure of the nervous system are
therefore the two main themes of biological psychology. However, the
question that arises is, how much does our biology affect us and what
other factors intervene to affect the response?

PL

E

An assumption of biological psychology is that all that is psychological
is first biological – that since the mind appears to reside in the brain,
all thoughts, feelings and behaviours ultimately have a biological
cause.
An implication of biological psychology is that behavioural problems
can be treated by drugs. Another implication of the biological area
is that because it requires specialist equipment, trained operators are
needed.

Now test yourself
1 Outline one implication of
the biological area.

M

Key theme: Regions of the brain

SA

Classic study: Sperry (1968): Split-brain study
Relation to the biological area

The physiological approach could explain the difficulties experienced
by individuals with a ‘split brain’ because their brains work differently
to those of ‘normal’ people. As a result of having their corpus callosum
severed, the two hemispheres of the brain work independently and unlike
a ‘normal’ brain do not transfer information from one side to another.
This inability to transfer information means split-brain patients cannot do
certain things a ‘normal’ person can. This was demonstrated in Sperry’s
study, which showed, for example, that if an object was presented to the
left visual field which was registered by the right hemisphere of splitbrain patients, they were unable to name what they had seen. A ‘normal’
person would have no difficulty naming the object. This is because
the language centre of the brain is in the left hemisphere and in splitbrain patients, information presented to the right hemisphere cannot be
transferred to the left for identification through language.

Now test yourself
2 Outline how Sperry’s
study related to the
biological area of
psychology.

Theory/theories on which the study is based
Although the right and left hemispheres are in many ways mirror images
of each other, there are distinct areas dealing with speech production and
comprehension (Broca’s area and Wernicke’s area, respectively) showing
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The primary motor cortex is situated in the frontal lobe and areas in the
right hemisphere receive information from and are concerned with the
activities of the left side of the body and vice versa.
Sperry believes that studies involving split-brain patients reveal the
‘true’ nature of the two hemispheres because a commissurotomy, which
deconnects (disconnects) the two hemispheres, means they can only work
independently.

Background to the study
Research by Sperry on both humans and monkeys which had undergone
surgical section of the corpus callosum suggested the behavioural effects
of this surgery may be less severe than other forms of cerebral surgery
such as frontal lobotomy. Research by Akelaitis (1944) also showed no
important behavioural effects of surgical section of the corpus callosum in
humans, provided other brain damage was excluded.

lateralisation of brain
function refers to how some
neural functions or cognitive
processes tend to be more
dominant in one hemisphere
than the other.
a commissurotomy is
when the corpus callosum
connecting the two
hemispheres of the brain is
severed to some degree. If
this is a complete severance
it is commonly called a splitbrain operation.

E

More recent research by Sperry et al. using appropriate tests has actually
shown a large number of behavioural effects that correlate directly with
the loss of the neocortical commissures in man as well as animals.

Sperry therefore set out in this study, using split-brain patients, to show
that each hemisphere:
l possesses an independent stream of conscious awareness
l has its own separate chain of memories that is inaccessible to the other.

PL

Component 2: Psychological themes through core studies

their functional localisation. Functional lateralisation also exists because
Broca’s and Wernicke’s areas are found only in the left hemisphere.

Research method

SA

M

This is usually considered a quasi/natural experiment because the
independent variable – having a split brain or not – was not directly
manipulated by the researchers. Participants with split brains had already
undergone hemisphere deconnection to reduce severe epilepsy. No actual
control group was necessary for comparison in the study because the
functions and abilities of the visual fields and hemispheres in non-splitbrain individuals were already known.
The dependent variable was the participant’s ability to perform a variety
of visual and tactile tests.
It has been argued, however, that because such extensive tests were
carried out on a very small sample (11 split-brain patients in total), this
study can be considered a collection of case studies. Qualitative data was
gathered through the self-reports of the participants as they responded to
the various stimuli/tasks.

Outline of the procedure/study

78

Presenting visual information

Exam tip

The participant, with one eye covered, centred his gaze on a fixed
point in the centre of an upright translucent screen. Visual stimuli on
35 millimetre transparencies were arranged in a standard projector and
were then back-projected at one tenth of a second or less – too fast for eye
movements to get the information into the wrong visual field. Everything
projected to the left of the central meridian of the screen is passed via the
left visual field (LVF) to the right hemisphere and vice versa (regardless of
which eye is used).

Know how both visual and
tactile tests were conducted.
Typical mistake
Referring to the right/left
eye instead of the right/left
visual field.

Answers at www.hoddereducation.co.uk/myrevisionnotes
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12 The area of biological psychology

Presenting tactile information
Below the translucent screen there was a gap so that participants could
reach objects but not see their hands. Objects were then placed in either
the participant’s right/left hand or both hands. Information about objects
placed in the left hand is processed by the right hemisphere and vice versa.
Participants undertook a variety of both visual and tactile tests, details of
which can be found in the original study. The apparatus used is called a
tachistoscope.

Now test yourself

Key findings

3 Describe how visual
information was presented
to a participant’s right
hemisphere.

Visual tests
Information shown and responded to in one visual field could be
recognised again only if shown to the same visual field.

Typical mistake
Confusing the tactile tests
in which no visual material
was presented to either
visual field with the visual
tests in which material was
presented to either or both
visual fields.

E

Information presented to the RVF (LH system of a typical right-handed
patient) could be described in speech and writing (with the right hand).
If the same information was presented to the LVF (RH), the participant
insisted that he either did not see anything or that there was only a f lash
of light on the left side, i.e. the information could not be described in
speech or writing. However, the participant could point with his left
hand (RH) to a matching picture/object presented among a collection of
pictures/objects.

PL

If different figures were presented simultaneously to different visual
fields, for instance a $ sign to the LVF and ? to the RVF, the participant
could draw the $ sign with his left hand but reported that he had seen a ?.

Tactile tests

SA

M

Objects placed in the right hand (LH) could be described in speech or
writing (with the right hand). If the same objects were placed in the left
hand (RH) participants could only make wild guesses and often seemed
unaware they were holding anything.

Objects felt by one hand were only recognised again by the same hand,
for example objects first sensed by the right hand could not be retrieved
by the left. When two objects were placed simultaneously in each hand
and then hidden in a pile of objects, both hands selected their own object
and ignored the other hand’s object.

Now test yourself
4 Describe how a
participant responded
when information was
presented to the right
visual field.
5 Describe how a
participant responded
when an object was
placed in their right hand.
6 Draw one conclusion from
the findings of this study.

Conclusions
People with split brains have two separate visual inner worlds, each with
its own train of visual images.
Split-brain patients have a lack of cross-integration where a second
hemisphere does not know what the first hemisphere has been doing.
They seem to have two independent streams of consciousness, each
with its own memories, perceptions and impulses, i.e. two minds in
one body.

Contemporary study: Casey et al. (2011): Neural
correlates of delay of gratification
Relation to the biological area

Exam tip
Know: RVF → LH → Right
hand
LVF → RH → Left hand

Exam tip
Know the key findings for
both visual fields in relation
to both tactile and visual
tests.

Biological and genetic factors are known to inf luence the way individuals
behave. This study links with the biological area because it investigates
OCR A Level Psychology
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Theory/theories on which the study is based
The ability to resist temptation in favour of long-term goals is an essential
component of individual, societal and economical success. Alluring
situations can diminish control. What serves as an alluring situation that
requires a capacity to control impulses changes as a function of age.
Delay of gratification depends importantly on cognitive control.
Individuals use different cognitive strategies to delay gratification and
there appear to be naturally existing differences in the spontaneous use of
these strategies.

Exam tip
Although you will not be
required to have detailed
knowledge of the brain for
the exam, you should be
aware of the specific brain
areas mentioned here and
their functions in order to
understand Casey et al.’s
study.

E

Correlation has shown a relationship between an avoidance of risky
behaviour and greater excitation in the right inferior frontal gyrus. It
has also been found that functionally, the ventral striatum facilitates and
balances motivation with both higher-level and lower-level functions,
such as inhibiting one’s behaviour in a complex social interaction. This
region has been found to be the region in the basal ganglia neural circuit
most closely associated with reward.

PL

Brain imaging has shown that a region of the prefrontal cortex, the
inferior frontal gyrus, is critically involved in resolving interference
among competing actions (for example, to go or not to go), i.e. cognitive
control during delay of rewards, whereas limbic or emotional brain
regions, including the ventral striatum, have been shown to be associated
with more immediate choices and rewards.

Background to the study

M

Component 2: Psychological themes through core studies

how specific areas of the brain, i.e. Metcalfe and Mischel’s ‘hot’ and ‘cool’
processing systems, found respectively in the ventral striatum and inferior
frontal gyrus, seem to impact on a person’s ability to resist the temptation
of rewarding stimuli, thus delaying gratification.

SA

Previous research (Eigsti, 2006) showed performance on a delay-ofgratification task in childhood predicted the efficiency with which the same
individuals performed a cognitive control task (go/no go task) as adolescents
and young adults. The findings suggested that performance in preschool
delay of gratification may predict the capacity, in adulthood, to control
thoughts and actions, as reflected in performance on cognitive control tasks.
The aim of this study was to build on previous research to assess whether
delay of gratification in childhood predicts impulse control abilities and
sensitivity to alluring or social cues (happy faces) at the behavioural and
neural level when participants were in their forties, i.e. adults.
The alluring qualities of targets in an impulse control task were
manipulated to examine behavioural and neural correlates of delay of
gratification using functional magnetic resonance imaging (fMRI).

Figure 12.2 The marshmallow
test studies a child’s self-control

Now test yourself
7 Outline one piece of
research that this study
builds on.

functional magnetic
resonance imaging is a
neuroimaging procedure
using MRI technology that
measures brain activity
by detecting changes
associated with blood flow.

Research method
This can be considered a quasi/natural experiment.
The IV – whether the participant was a high delayer or a low delayer –
was naturally occurring and so could not be manipulated or controlled by
the researchers.
The DV was the performance on the impulse control task (in terms of
reaction times and accuracy) in Experiment 1 and the performance on

80
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The fact that some participants completed self-control scales when in
their twenties and thirties, and that those participating in Experiment
1 did both the ‘hot’ and ‘cool’ go/no go tasks, means the study had, in
parts, a repeated measures design.
This was a longitudinal study which followed some of the original
participants from the age of four years until they were in their forties.

12 The area of biological psychology

the impulse control task (in terms of reaction times and accuracy) and
imaging results using fMRI in Experiment 2.

Now test yourself
8 Describe why this study
can be considered a
quasi/natural experiment.

Outline of the procedure/study
During the late 1960s and early 1970s 562 four-year-old pupils from
Stanford University’s Bing Nursery School completed a delay-ofgratification task. Of these, 155 completed self-control scales when in
their twenties (1993) and then 135 when in their thirties (2003).

PL

E

117 of the 135 individuals who were above average or below average in
their original delay-of-gratification performance as well as in the selfreport measures of self-control were contacted in relation to participating
in this study. 59 (23 males, 36 females) agreed to participate in this
longitudinal behavioural study (Experiment 1). Participants were
classified as low or high delayers from the results of (a) their delayof-gratification performance and (b) the self-control measures. In
Experiment 1 there were 32 high delayers (12 male, 20 female) and 27
low delayers (11 male, 16 female).

M

Of the 59 who participated in Experiment 1, 27 (13 males, 14 females)
agreed to be part of a functional neuroimaging study (Experiment 2). In
Experiment 2 there were 15 high delayers (5 male, 10 female) and 11 low
delayers (7 male, 4 female).

Know the procedure followed
in both Experiment 1 and
Experiment 2.

SA

NB: One 41-year-old man was excluded from all analyses because of poor
performance, so results for Experiment 2 were based on the performance
of 26 participants.

Exam tip

Experiment 1: Behavioural correlates of delay of
gratification 40 years on
This tested whether individuals who were less able to delay gratification
as children and young adults (low delayers) would, as adults in their
forties, show less impulse control in suppression of a response to ‘hot’
relative to ‘cool’ cues.
The 59 participants, already classified as high or low delayers, consented
to take part in a behavioural version of a ‘hot’ and ‘cool’ impulse control
task. Participants completed two versions of the go/no go task. The ‘cool’
version of the task consisted of male and female stimuli, which were
presented, one sex as a ‘go’ (i.e. target) stimulus to which participants
were instructed to press a button, and the other sex as a ‘no go’ (i.e.
non-target) stimulus to which participants were instructed to withhold a
button press. Before the onset of each run, a screen appeared indicating
which stimulus category served as the target.
Participants were instructed to respond as quickly and accurately as
possible. Each face appeared for 500 ms, followed by a 1s inter-stimulus
interval. A total of 160 trials were presented per run in pseudorandomised order (120 go, 40 no go). The task was therefore a 2 (trial
type: go, no go) × 2 (stimulus sex: male, female) factorial design.
OCR A Level Psychology
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Now test yourself
9 Explain how the tasks
were presented in this
study.

The tasks were presented using programmed laptop computers sent to
participants’ homes.

Experiment 2: Neural correlates of delayed gratification
40 years on
fMRI was used to examine neural correlates of delay of gratification.
It was anticipated that low delayers would show diminished activity in
the right prefrontal cortex and amplified activity in the ventral striatum
compared with high delayers.
Twenty-seven participants from Experiment 1 agreed (consented) to
complete the imaging study. Participants completed a ‘hot’ version of the
go/no go task similar to that used in Experiment 1. Differences were in
timing, number of trials and apparatus.

Forgetting that the sample
size decreased as the study
progressed.

PL

E

Each face stimulus was presented for 500 ms, followed by a jittered intertrial interval ranging from 2 to 14.5 s in duration (mean 5.2 s). A total
of 48 trials were presented per run in pseudo-randomised order (35 go,
13 no go). In total, imaging data was acquired for 26 no go trials and
70 go trials for each expression.

Typical mistakes

The task was viewable with a rear projection screen and a NeuroScreen
five-button response pad recorded button responses and reaction times.

One participant was excluded for excessively poor behavioural performance
on the fMRI version of the task, leaving 26 participants for group analysis.

Key findings
Experiment 1

Confusing the purpose
of the two experiments –
Experiment 1 was to study
behavioural correlates,
Experiment 2 was to study
neural correlates.

M

Component 2: Psychological themes through core studies

Accuracy and response latency data (reaction times) were acquired in four
runs representing each combination of stimulus sex (male, female) and
trial type (go, no go). The ‘hot’ version of the go/no go task was identical
to the ‘cool’ version except happy faces were used in the ‘hot’ version and
neutral or fearful faces were used in the ‘cool’ version.

SA

Reaction times (outside the scanner)
l There were no effects of delay group on reaction time measures to
correct ‘go’ trials.
Accuracy (outside the scanner)
l Both low and high delayers performed with a high level of accuracy for
correctly responding to ‘go’ trials during both the ‘cool’ (99.8 per cent
correct) and ‘hot’ tasks (99.5 per cent correct).
l Accuracy for ‘no go’ trials was more variable, with low delayers
committing more false alarms than high delayers.
l Low and high delayers performed comparably on the ‘cool’ task but the
low delayers trended towards performing more poorly on the ‘hot’ task
than the high delayers; only the low delay group showed a significant
decrement in performance for the ‘hot’ trials relative to the ‘cool’ trials.
l Overall, therefore, the go/no go task produced differences between
the delay groups only in the presence of emotional ‘hot’ cues,
i.e. individuals who, as a group, had more difficulty in delaying
gratification at four years of age showed more difficulty as adults in
suppressing responses to happy faces.

Now test yourself
10 Outline one finding from
Experiment 1.

Experiment 2
Reaction times (inside the scanner)
l The two delay groups did not differ significantly in reaction times in
correct ‘go’ trials.
82
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Accuracy (inside the scanner)
l Overall, accuracy rates for the ‘hot’ go/no go task were uniformly
high for ‘go’ trials (mean 98.2 per cent correct hits), with more variable
performance than ‘no go’ trials (12.4 per cent false alarm rate).
l Differences between the two delay groups in ‘no go’ accuracy were
consistent with the observed differences in the ‘hot’ task performance
in Experiment 1, with low delayers committing more false alarms than
high delayers.

Imaging results
The ‘no go’ vs. ‘go’ trials identified candidate regions of the brain
differentially engaged as a function of cognitive control tasks. The right
inferior frontal gyrus was involved in accurately withholding a response.
Compared with high delayers, low delayers had diminished recruitment
(lower activity) of the inferior frontal gyrus for correct ‘no go’ relative to
‘go’ trials.

Know at least two results
from each experiment.

Now test yourself
11 Outline one finding from
Experiment 2.

E

The ventral striatum demonstrated significant difference in recruitment
between high and low delayers. This reward-related region of the brain
showed a three-way interaction of group × trial × emotion, with elevated
activity to happy ‘no go’ trials for low delayers relative to high delayers.

Exam tip

Conclusions

PL

These results showed that the prefrontal cortex differentiated between ‘no
go’ and ‘go’ trials to a greater extent in high delayers, while the ventral
striatum showed exaggerated recruitment in low delayers.

Sensitivity to environmental hot cues plays a significant role in an
individual’s ability to suppress actions toward alluring cues.

M

Resistance to temptation as measured originally by a delay-of-gratification
task is a relatively stable individual difference that predicts reliable biases in
frontostriatal circuitries that integrate motivational and control processes.

SA

The capacity to resist temptation varies by context – the more tempting
the choice for the individual, the more predictive are the individual
differences in people’s ability to regulate their behaviour.
Behavioural correlates of delay ability are a function not only of cognitive
control but also of the compelling nature of the stimuli that must be
suppressed.
Individuals who at the age of four years have difficulty delaying
gratification and who continue to show reduced self-control abilities have
more difficulty as adults in suppressing responses to positive social cues
than those who do not.

Exam tips
Know how the study by
Sperry (1968) is similar to
and different from the study
by Casey et al. (2011).
Know how these studies
relate to the key theme
‘Regions of the brain’.

Section A practice questions
From Sperry’s split brain study:
1 a)	Give one reason why the participants had previously undergone an operation to disconnect
the two hemispheres of the brain.	
b) Outline one problem with generalising from the sample used in this study.	
2 a) Outline how information was presented to a participant’s left visual field (LVF).
b) Explain why participants were unable to identify in words information presented to their left
visual field.	
3 Describe two findings from the tactile tests used in this study.

[2]
[2]
[2]
[2]
[4]
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[2]
[2]

From Casey et al.’s study on delayed gratification:
5 a) Identify the independent variable (IV) in both Experiment 1 and Experiment 2.
[2]
b) Identify the dependent variables (DVs) in both Experiment 1 and Experiment 2.
[2]
6 Outline the main difference between the ‘hot’ and ‘cool’ versions of the go/nogo task in
Experiment 1.
[2]
[2]
7 a) Explain why this is generally considered a longitudinal study.
b) Suggest one weakness of longitudinal studies in relation to this study.	
[2]
8 Describe two findings from Casey et al/’s study on delayed gratification.	
[4]
9 Explain why both Sperry’s split brain and Casey et al.’s delayed gratification studies are useful when
[4]
trying to understand human behaviour.	
10 Suggest how the study by Casey et al. into delayed gratification builds on the split brain study of
Sperry. [4]

Key theme: Brain plasticity

E

For practice questions linked to Sections B and C of the exam paper turn to Chapter 15.

Relation to the biological area

PL

Classic study: Blakemore and Cooper (1970):
Impact of early visual experience

Biological workings of the brain inf luence the behaviour of both human
beings and animals. This study shows that, in the visual cortex of the brain,
orientation-specific cells can change the kind of stimulus they respond to
depending on an animal’s, in this case a cat’s, early visual environment.
The study shows the plasticity of a kitten’s brain as neurones originally
conditioned to respond to either horizontal or vertical orientation can
switch to responding to the opposite orientation when required.

SA

M

Component 2: Psychological themes through core studies

4 a)	Explain why a participant was able to point with his right hand to pictures flashed to his right
visual field (RVF).	
b) Describe how a participant responded when two images were flashed simultaneously, one to
his right visual field (RVF) and one to his left visual field (LVF).

Theory/theories on which the study is based
Research has shown that the physical structure of the brains of humans
and cats is very similar: both have cerebral cortices with similar lobes,
both are gyrencephalic, i.e. they have a surface folding, both have grey
and white matter.
Kittens’ brains have a neuroplasticity: control of visual stimuli correlated
with changes in RNA structures. Cats possess visual-recognition memory
and have f lexibility of cerebral encoding from visual information,
adaptability corresponding to changing environmental stimuli (Grouse
et al., 1979; Okujava et al., 2005, Okujava et al., 2009).
In a normal cat, neurones of the visual cortex are selective for the
orientation of lines and edges in the visual field, and the preferred
orientations of different cells are distributed throughout the visual field
(Hubel and Wiesel, 1962).

Now test yourself
12 Outline one similarity
between the physical
structure of the brains of
humans and cats.

Background to the study
Hirsch and Spinelli (1970) reported that early visual experience can
change neural organisation in kittens. They reared kittens with one eye

84
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viewing vertical stripes, the other horizontal, and found that out of
21 neurones with elongated receptive fields, all were monocularly driven,
and in all but one case the orientation of the receptive field closely
matched the pattern experienced by that eye.
Blakemore and Cooper therefore began a related project, though their
approach is slightly different to that of Hirsch and Spinelli in that they
allowed kittens normal binocular vision in an environment consisting
entirely of horizontal or vertical stripes.
The aim of this study was therefore to investigate the development of
the primary visual cortex (in cats) and to find out whether some of its
properties, such as orientation selectivity, are innate (as suggested by
Hubel and Wiesel) or learned.

Research method
This was a laboratory experiment which used an independent measures
design.
The IV was whether the kittens were reared in a horizontal or a vertical
environment (Figure 12.3).

Figure 12.3 Some kittens were
exposed to an entirely vertical
environment

04_15 AQA Psychology Book 1
Barking Dog Art

Now test yourself

Outline of the procedure/study

PL

E

The DV was their visuomotor behaviour once they were placed in an
illuminated environment, i.e. whether the horizontally raised kittens
could detect vertically aligned objects and/or whether the vertically raised
kittens could detect horizontally aligned objects.

M

Kittens (studied from birth until this report was compiled) were
randomly allocated to one of the two conditions. Two of the kittens (one
reared in a horizontal and one in a vertical environment) were used to
study neurophysical effects.

SA

The kittens were housed from birth in a completely dark room. From the
age of two weeks they were put into a special apparatus for an average of
about five hours per day. The kitten stood on a clear glass platform inside
a tall cylinder, the entire inner surface of which was covered with highcontrast black-and-white stripes, either vertical or horizontal. There were
no corners to its environment, no edges to its floor, and the upper and lower
limits to its world of stripes were a long way away. It could not even see its
body as it wore a wide black collar that restricted its visual field to a width of
about 130 degrees. (The kittens did not seem upset by the monotony of their
surroundings and sat for long periods inspecting the walls of the tube.)
This routine was stopped when the kittens were five months old. They
were then taken for several hours each week from their dark cage to
a small, well-lit room, furnished with tables and chairs. Their visual
reactions were observed and recorded/noted.
At 7.5 months, two of the kittens (one reared in the horizontal and one
reared in the vertical environment) were anaesthetised so that their
neurophysiology could be examined.

13 Describe how the
independent measures
experimental design was
used in this study.

Typical mistake
Confusing ‘vertical’ with
‘horizontal’.
Exam tips
Know the procedure
followed in the study.
Know how data was
gathered – through
observation and
neurophysiological
examination.

Now test yourself
14 Outline what happened to
two of the kittens when
they were 7.5 months old.

Key findings
Regardless of whether the kittens had been exposed to vertical or
horizontal stripes, they were initially extremely visually impaired:
l Their pupillary reflexes were normal but they showed no visual
placing when brought up to a table top and no startle response when an
object was thrust towards them.

pupillary reflex refers to
the ability of the eye’s pupils
to respond to light intensity.
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l
l

l

They guided themselves mainly by touch.
They were frightened when they reached the edge of the surface they
were standing on.
They showed ‘behavioural blindness’ in that the kittens raised in the
horizontal environment could not detect vertically aligned objects and
vice versa.
Only the eyes of the kitten brought up in vertical stripes followed a rod
held vertically and only the eyes of the kitten reared in horizontal stripes
followed the rod if it was held horizontally, i.e. both kittens remained
blind to contours perpendicular to the stripes they had lived with.

The kittens quickly recovered from many of the deficiencies and within
a total of about ten hours of normal vision they showed startle responses
and visual placing and would jump with ease from a chair to the f loor.
However, some of their defects were permanent:
l They always followed moving objects with clumsy, jerky head
movements.
l They often tried to touch things moving on the other side of the room,
well beyond their reach.
The neurophysiological examination showed:
no evidence of severe astigmatism, which might have explained the
behavioural responses
l horizontal plane recognition cells did not ‘fire off ’ in the kitten from
the vertical environment and vertical plane cells did not ‘fire off ’ in the
kitten from the horizontal environment so there was distinct orientation
selectivity, showing the kittens suffered from ‘physical blindness’
l about 75 per cent of cells in both cats were clearly binocular and in
almost every way the responses were like that of a normal kitten
l the distributions of preferred orientation were totally abnormal,
however in the horizontally raised kitten there were no neurones in
the vertical orientation and in the vertically raised kitten there were no
neurones in the horizontal orientation.

PL

SA

Conclusions

Visual experiences in the early life of kittens can modify their brains and
have profound perceptual consequences.
A kitten’s visual cortex may adjust itself during maturation to the nature
of its visual experience.
A kitten’s nervous system adapts to match the probability of occurrence of
features of its visual input.
Brain development is determined by the functional demands made upon
it rather than pre-programmed genetic factors.

Contemporary study: Maguire et al. (2000):
Taxi drivers
Relation to the biological area
The biological area explains behaviour through an understanding of
biological and neurological processes. The biological workings of the
body and brain therefore determine how an individual behaves. Maguire
et al. hypothesised that experiences can cause changes in the brain and
discovered that people who use navigational skills constantly in their work
show differences in the part of the brain (the hippocampus, Figure 12.4)
86

astigmatism is a visual
defect which results in
distorted images, as light
rays are prevented from
meeting at a common focus.

E

l

M

Component 2: Psychological themes through core studies

l

Now test yourself
15 Outline one finding from
the neurophysiological
examination.

Exam tips
Know how this study is
similar to and different from
the study by Maguire et al.
(2000).
Know how the study relates
to the key theme ‘Brain
plasticity’.

the hippocampus is a
small, curved formation
in the brain that plays an
important role in the limbic
system. The hippocampus is
involved in the formation of
new memories and is also
associated with learning and
emotions.
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that deals with these skills compared with those who don’t – London taxi
drivers, for example, have a significantly greater posterior hippocampal
volume than non-taxi drivers.

12 The area of biological psychology

Hippocampus

Because the brain is lateralised and symmetrical, there are actually two
hippocampi. They are located just above each ear and about an inch and a
half inside the head.

Theory/theories on which the study is based
The hippocampus plays an important role in the laying down of new
memories. It is found inside each hemisphere of the brain and is thought
to be significant in facilitating spatial memory and navigation.
Recent research has indicated that lesions to the hippocampus affect an
individual’s ability to remember the location of different places and things.

Figure 12.4 The hippocampus
05_01 Gross_Guide_OCR_AS
Barkiong Dog Art

Background to the study
Research has shown increased hippocampal volume relative to brain and
body size in small mammals and birds which show behaviour requiring
spatial memory, such as food storing.

16 Outline one important
role of the hippocampus.
17 Suggest why taxi drivers
made an excellent
sample for this study.

PL

E

In some species, hippocampal volumes enlarge specifically during seasons
when spatial ability is greatest. However, past research has not shown:
l whether differences in brain structure are susceptible to plastic change
in response to environmental stimulation
l the precise role of the hippocampus in humans
l whether the human brain responds to experiences requiring spatial
memory in the same way as smaller mammals and birds.

Now test yourself

SA

M

Maguire et al. therefore aimed to show that the hippocampus in the human
brain is the structure associated with spatial memory and navigation. Her
sample of London taxi drivers was ideal because they have to acquire
extensive spatial and navigational information (pass ‘The Knowledge’) on
the city of London to gain their taxi driving licence. Her use of a group of
taxi drivers with a wide range of navigational experience allowed her to
examine the direct effect of spatial experience on brain structure.

Research method

This was a quasi/natural experiment because the IV – whether the
participant was a London taxi driver or a person who did not drive taxis –
was naturally varying and so could not be manipulated or controlled
by the researchers. The DV was the volume of the hippocampi,
including their anterior, body and posterior regions, measured by
analysing MRI scans of participants’ brain using the two techniques of
VBM and pixel counting.
The study used an independent measures, matched participants design.

Outline of the procedure/study
The experimental group of 16 taxi drivers were all healthy, right-handed,
male London taxi drivers, mean age 44 years (range 32 to 62 years), mean
time as a licensed London taxi driver (passed ‘The Knowledge’) 14.3 years
(range 1.5 to 42 years).
The control group who did not drive taxis (50 for the VBM analysis, 16
for the pixel counting) were matched for health, handedness, sex, mean
age and age range.

voxel-based morphometry
(VBM) is a technique which
enables the brain to be
examined in an objective
and unbiased way. VBM
identifies differences in the
density of grey matter in
different parts of the brain.
pixel counting (in this
situation) is a technique
where the pixels (a pixel is
a single point on a graphic
image) are counted from
images produced by MRI
scans.

Now test yourself
18 Outline why this study
is generally considered
a quasi/natural
experiment.

Exam tip
Know the procedure
followed.
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Exam tips
Make sure you know the
criteria against which the
experimental and control
groups were matched.
Know how the control group
was selected.

Now test yourself
19 Describe voxel-based
morphometry.
20 Explain why pixel
counting was used in this
study.

Key findings
Exam tip
Know how the data was
analysed – using VBM and
pixel counting.

PL

E

VBM analysis showed no significant differences between the brains of the
two groups except:
l taxi drivers had significantly increased grey matter volume in the right
and left posterior hippocampi compared with controls
l in the controls there was a relatively greater grey matter volume in the
anterior hippocampi compared with taxi drivers.
Pixel counting showed that although there was no significant difference
in overall volume of the hippocampi between the two groups:
l taxi drivers had a significantly greater posterior hippocampal volume
than controls
l controls had a significantly greater anterior right hippocampal volume
than the taxi drivers and a significantly greater hippocampal body
volume on the right than the left.

M

Component 2: Psychological themes through core studies

The scans of the control group were selected from the structural MRI
scan database at the same unit where the taxi drivers were scanned. The
MRI scans of all participants were analysed using:
l VBM, which is an automatic procedure that ‘normalises’ the scans to a
template to eliminate overall brain size as a variable and then identifies
differences in grey matter density in different regions of the brain. The
brains of the 16 taxi drivers were compared with those of 50 non-taxi
drivers to see whether there were any differences in structure
l pixel counting to compare the volume of anterior, body and posterior
cross-sections of the taxi drivers’ hippocampi with those of a previously
age, gender and handedness-matched sample of 16 controls taken from
the 50 used in the VBM analysis. The images were analysed by one
person experienced in the technique and blind to whether the scan was
of a taxi driver or a control and the VBM findings. This procedure
allowed the total hippocampal volume to be calculated.

SA

Regions of the brain with the largest volume are shown in the table.
Left hippocampus

Anterior
Body
Posterior

Taxi drivers

Right hippocampus
Controls
Controls
Taxi drivers

Typical mistakes
Forgetting that the control
group was not involved in
the correlational analysis.
When making comparison
between the experimental
and control groups,
forgetting to complete the
comparison, for example
‘Taxi drivers had greater
grey matter volume in the
posterior hippocampus’, i.e.
omitting ‘compared with
non-taxi drivers/controls’.

Correlations showed a significant positive correlation between the length
of time as a taxi driver and the right posterior hippocampal volume, but a
negative correlation for the anterior hippocampal volume.

Conclusions
There are regionally specific structural differences between the
hippocampi of licensed London taxi drivers compared with those who do
not drive London taxis.
The professional dependence on navigational skills in licensed London
taxi drivers is associated with a relative redistribution of grey matter in
the hippocampus.
It can be suggested that the changes in the arrangement of hippocampal
grey matter are acquired, i.e. due to nurture.

88

Now test yourself
21 Outline one finding from
the VBM analysis.
22 Draw one conclusion
from the findings of this
study.
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Findings also indicate the possibility of local plasticity in the structure of
a normal human brain which allows it to adapt in response to prolonged
environmental stimuli.
Exam tips
Know how this study is similar to and different from the study by
Blakemore and Cooper (1970).
Know how the study relates to the key theme ‘Brain plasticity’.

Section A practice questions
From Blakemore and Cooper’s study the impact of early visual experience:
1 Outline how this study relates to the biological area of psychology.
2 Describe how the experimental method was used in this study.
3 a) Outline one piece of qualitative data gathered in this study.
b) Suggest one weakness of the qualitative data gathered in this study.
4 Draw one conclusion from the findings of this study.

[4]
[2]
[2]
[2]
[2]

SA

M

PL

E

From Maguire et al.’s study on taxi drivers:
5 a) Identify the independent variable (IV) and the dependent variable (DV) in this experiment.
b) Describe one effect the independent variable (IV) had on the dependent variable (DV) in
this study.
6 a) Identify two controls used in this study.	
b) Explain why it was important to use controls in this study.
7 a) Identify the two techniques used to analyse the MRI scans.
b) Outline one difference between the MRI scans of taxi drivers and non-taxi drivers as
identified through VBM analysis.
8 a) Outline one strength of using a correlation in this study.
b) Outline one weakness of using a correlation in this study.
9 Describe two similarities between the study by Blakemore and Cooper on the impact of early
visual experience and the taxi driver study by Maguire et al.
10 Explain how both Blakemore and Copper’s study on the impact of early visual experience and
Maguire et al.’s study on taxi drivers link to the key them of ‘Brain plasticity’.

[2]
[2]
[2]
[2]
[2]
[2]
[2]
[2]
[4]
[4]

For practice questions linked to Sections B and C of the exam paper turn to Chapter 15.

Summary

By the end of this chapter for the two AS-level
studies and/or the four A-level studies you
should:
l know the research method and sample
l know the key findings
l be able to suggest at least one way in
which each study could be improved and
possible implications of the suggestion(s)
for methodology, ethics, reliability, validity,
usefulness, practicality, etc.
l know how each study relates to the area of
biological psychology
l know strengths/weaknesses of conducting
research under controlled conditions,

l
l

laboratory experiments, snapshot versus
longitudinal studies, observation and selfreports (including rating scales) as ways to
gather data, the use of hypothetical scenarios,
quantitative and qualitative data, the sample
be able to consider the issues of reliability,
validity and ecological validity, ethnocentrism
understand how each study links to the
psychological debates of nature/nurture,
freewill/determinism, reductionism/holism,
individual/situational explanations, usefulness
of research, ethical considerations, conducting
socially sensitive research, psychology as a
science.
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