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Biological psychology

The prefrontal cortex and aggression

Knowledge check 4

Raine et al. (1997) found that the prefrontal cortex is involved in aggression
(pages 26–28). The cortex is the outer layer of the brain. The prefrontal cortex is in
the prefrontal lobe and, like other structures in the brain, is found in both
hemispheres and has a role in emotions. Depression, for example, links to the
orbitofrontal, ventromedial and lateral prefrontal cortices. It is thought that aggression
arises because of lack of control from the prefrontal cortex.

Explain evidence
to show that the
prefrontal cortex links
to aggression

Evidence for the prefrontal cortex linking to aggression

You can just say that
the prefrontal cortex
links with aggression,
but giving a named
study (eg Raine et al,
1997) signals that you
know the evidence for
the claim Your exam
answers have more
weight if you include
evidence to support the
claims you make

■
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A lot of dopamine, serotonin and norepinephrine connections are found in the
prefrontal cortex. These neurotransmitters link to emotions, which is evidence that
this area has a role in emotions.
Bechara and van der Linden (2005) agreed from looking at findings of studies that
the prefrontal lobe regulates behaviour and defers rewards, being about planning.
Damage to this area (lesion is the term used for damage to brain structure) might
mean wanting immediate gratification, making someone impatient, so linking to
aggression. The prefrontal lobe inhibits messages from the amygdala, which links to
it having a planning role and damage there might lead to more negative emotions.
Raine et al. (1997) found that people who had showed emotional impulsive violence
differed in their prefrontal cortex compared with controls (pages 26–28).

Exam tip

The limbic system and aggression
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The limbic system includes the hippocampus, amygdala and hypothalamus (Figure 3)
and has a role in self-preservation, including response to emotions and the fight-orflight response, which arouses us when we are in danger. In animals, if the amygdala
is stimulated using an electric current there is an aggressive response and if the
amydgala is removed the animal is passive.

Basal
ganglia

Corpus
callosum

Thalamus

Hypothalamus
Amygdala
Hippocampus
Cerebellum

Figure 3 Some structures in the brain

Biological psychology and learning theories 11

9781471843662.indd 11

18/09/15 6:41 AM

Content Guidance
Evidence for the limbic system linking to aggression

■
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Andy and Velamati (1978) stimulated the hypothalamus and basal ganglia (both
in the limbic system) of cats. This led to them having aggressive seizures. They
also found that blocking catecholamine increased aggression. Epinephrine,
norepinephrine and dopamine are catecholamines. This shows how although brain
structure is discussed separately from neurotransmitter functioning the two of course
link. Blocking dopamine might lead to worsening of mood, for example (page 8).
Downer (1961) — monkeys had one amygdala removed (the amygdala goes across the
two hemispheres so it is as if there were two). Visual signals go to the amygdala. Visual
signals that reached the amygdala led to normal functioning, but when visual signals
were sent to the removed amydgala this led to behaviour that was more calm, unlike
the cats’ normal reactions. (Ablation is the term for removing brain structures.)
Hermans et al. (1993) showed that electrical stimulation of the hypothalamus leads
to aggression.
Weaknesses
Animal studies have been used a lot to
investigate the link between aggression
and brain functioning, but animals do
not have the same prefrontal cortex
as humans (it is smaller), as well as
having other differences This makes
generalising hard

pl

Strengths
There is a lot of evidence Human studies
(Swantje et al, 2012) show that selfreported aggression links with the size
of the amygdala (the smaller the size, the
more the aggression) Andy and Velamati
(1978) and Downer (1961) provide evidence
from animal studies that the amygdala is
involved in aggression
MRI scanning (Swantje et al, 2012) and
PET scanning (Raine et al, 1997) give
reliable measurements and can separate
brain structures for study There is
scientific credibility in their findings

Your course looks
at brain structure
and functioning as
an explanation of
aggression as a
human behaviour
You can use animal
behaviour as evidence,
but remember to
discuss such evidence
in relation to human
behaviour (eg make
the point that findings
about animals might
not be true of humans)
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People do not function normally in brain
scanners so there might be a lack of
validity in the findings about aggression

Table 4 Strengths and weaknesses of the claim that brain structure relates to aggression

Exam tip

Knowledge check 5

Give three pieces of
evidence that show that
brain structure links to
aggression

sa

Notice how strengths and weaknesses of evidence for biological factors
affecting behaviour include the methods of gathering the evidence, eg
issues around scanning being reliable but possibly not valid, and animal
studies not having generalisable findings (to humans) Remember to
think about such general issues when you write about strengths and
weaknesses

The role of evolution and natural selection to
explain human behaviour including aggression
Evolution and natural selection
We are a collection of genes, 50% from our mother and 50% from our father — this is
our genotype. Our genes are said to have come from a process of evolution through
survival of the fittest genes (those leading to successful behaviour). Evolution is how
inherited characteristics pass from generation to generation, through reproduction.
To survive to reproduce requires certain characteristics that lead to certain
12
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Biological psychology
behaviours and only the genes giving those characteristics will be passed on through
reproduction. Some evolution is negative and means the organism will die out as what
is inherited through reproduction does not aid survival.
Weaknesses
By reducing behaviour that is observed
(eg to behaviour that would be inherited)
the whole of behaviour of an organism is
not studied This can miss out important
elements of complex activity that
organisms, including humans, display
Many believe in creationism of some sort,
which is where God created earth and
humans There are different explanations
for how this might have happened, but
all have the same underlying belief The
theory of natural selection goes against
creationist beliefs

In biological
psychology you look
at brain structure
and functioning to
explain aggression in
humans You consider
the idea of evolution
to explain human
behaviour including
aggression You also
consider the role of
hormones to explain
human behaviour such
as aggression Note the
differences in what
is required

e

Strengths
There is a lot of evidence for the theory
of natural selection, not only Darwin’s
evidence (eg the differences in finches
on different islands), but Kettlewell’s
evidence too (eg the colour of moths
suits their environment), and much more
The evidence is gathered using scientific
methods, including reducing behaviour
to something observable and gathering
evidence carefully so that cause-andeffect conclusions can be made

Exam tip
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Table 5 Strengths and weaknesses of natural selection as an explanation for
human behaviour

Evolution, natural selection and aggression
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Not only would behaviours that come from genes survive, such as birds having
suitable beak shapes to find food in different habitats, but emotions would survive
too. It has been shown that aggression, for example, links to various human brain
structures like the amygdala. It could be that humans with an aggressive rather than
a passive response to danger survived and so the amygdala as it is in humans today is
one that helped survival. Living peacefully in groups might help survival so we might
have inherited that tendency. Aggression in response to an attack on offspring might
have led to survival of the offspring and so the aggressive response survived (or the
brain structure and functioning that supported that response survived).

Developmental psychology link

Survival of the fittest, leading to genetic features in us, clearly affects our
development Our genotype has evolved as particular useful genes and gene
combinations have been passed on through reproduction Others died out as
our ancestors with those combinations and genes did not survive to reproduce

Questions & Answers

Biological psychology Content Q3 discusses how biological psychology helps us
to understand how people develop, using the idea of survival of the fittest and
inherited characteristics.
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Questions & Answers

■■Biological psychology
Overview
(1) Describe what is meant by biological psychology.

(3 marks)

e There are 3 points-based AO1 marks. There is 1 mark for each point that
focuses on what biological psychology is.
Student answer
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Biological psychology focuses on human biology, the parts that relate to the
functioning of the brain for the most part. There is focus on the central nervous
system, which is the brain and the spinal column. ✓ Some psychology focuses
on the autonomic nervous system, which governs some responses such as
the flight-or-fight response. The brain is hard to study as a whole and focus in
biological psychology is on functioning at the synapse where neurotransmitters
send message and where drugs work. ✓ Focus is also on brain structures and
what they are ‘for’, such as the amygdala, a structure that relates to aggression.
✓ In fact, biological psychology also focuses on animals and their amygdala also
relates to aggression, for example, showing that animal brain functioning has
quite a bit in common with human brain functioning. (✓) The idea of survival of
the fittest is also covered in biological psychology.
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e 3/3 marks awarded. There is enough here for 4 marks as shown by the tick
in brackets. There is quite a lot of information about what biological psychology
includes in your course and there is clear knowledge with understanding. There
is also some mention of other areas such as the autonomic nervous system.
However, the answer if anything is too detailed.

(1) Define four terms that are used when describing how neurotransmitters
work in the brain and for each briefly explain their part in the process.

e

(4 marks)

There are 4 points-based AO1 marks. There is 1 mark for each definition.

Student answer

The synapse is the gap between the terminal buttons of one neuron and the
dendrites of another neuron. ✓ The receptors are at the dendrites and receive
the neurotransmitter if there is a fit and if they are not already ‘filled’. ✓ The
neuron is the term for the cell body, axon, terminal buttons and dendrites — it
is the whole section that takes up the neurotransmitter. ✓ An electrical impulse,
coming from the cell body after it receives the neurotransmitter from the
receptors, is sent down the axon, and the impulse causes the release of the
neurotransmitter and the process continues. ✓
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e 4/4 marks awarded. The four terms are synapse, receptors, neuron and
impulse, though axon, dendrites and cell body are also mentioned and could
get credit. All four terms are identified and it is clear what part they play in the
process so each gets the 1 definition mark.
(2) The psychodynamic approach has been criticised as not being scientific.
Science focuses on objective and measurable data. Explain why the
psychodynamic approach might be said to be unscientific.

(4 marks)

e

e

There are 4 points-based AO3 marks. This question could be part of the
methodology section, where science is featured in the learning theories part of
your course. It is here, however, to show you that the sections are not separate
in the exam and you can use information from more than one section when
answering a question.

Student answer

m
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The psychodynamic approach involves concepts such as the unconscious and
the id, the part of the personality found in the unconscious. The unconscious is
not something that can be measured as it is a concept not part of the brain so
the approach is said to be unscientific. ✓ Specific measurable data cannot be
gathered. The id too, and other parts of the personality, are not measurable, and
science requires measurable empirical data to be gathered to get cause-andeffect conclusions. ✓ Also Freud had to interpret the data he gathered because
what is in the unconscious has to be uncovered in ways such as interpreting
symbols, which brings in an element of subjectivity. ✓ Science needs to
be objective because subjective data might not be repeatable or testable.
Replicability is important, to test for reliability. Findings that are not repeated
if a study is done again are not useful in building a body of knowledge, which
science aims to do. ✓
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e 4/4 marks awarded. There is easily enough here for 4 marks. The two areas
(measurable and objective) are both addressed. Reliability is also addressed and
there is mention of empirical data. There are no marks for description, but it is
necessary to give some description (e.g. about the unconscious and the id) to
explain the point (e.g. about the concepts not being measurable).
(3) Explain how biological psychology can relate to how people develop.

(4 marks)

e There are 4 points-based AO1 marks. In your course you need to be able to
talk about individual differences in people or development in people in relation to
the topic areas you are studying (in this case biological psychology). This question
asks about development. ‘Explain’ questions require some information that is
then justified and linked to the question.
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