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Techniques 

 

McClure et al (2004):  

Aim: To use a delay-

discounting experiment 

to examine the neural 

correlates of short-term 

and long-term 

preferences for money 

rewards. 

The limbic system, which includes the hypothalamus, thalamus, hippocampus and amygdala, 

is involved in our emotions and motivations and will be activated mainly in choices involving 

an immediate outcome, and the prefrontal cortex and associated structures responsible for 

higher cognitive functions will be activated by delayed choices which require some thought.  

Method: Participants made a series of choices between smaller/earlier sums of money, or 

larger and later sums of money while their brains were being scanned used fMRI. The specific 

sums ranged from $5-$40 and the times for receiving the money ranged from the day of the 

experiment to 6 weeks later. These time frames were varied across the range of money, 

making some of the decisions more difficult to make than others.  

At the end of the experiment, one of each participant’s choices was randomly selected to 

count and they received one of the rewards they had selected at the designated time of 

delivery.  

Results: Parts of the limbic system associated with the dopamine system (reward 

neurotransmitter) were more activated by decisions involving rewards which were 

immediately available. In contrast, regions of the prefrontal cortex and parietal cortex were 

activated more by the longer-term options. The later and larger rewards resulted in the most 

activation of these regions, showing that participants spent longer thinking about what to do 

in situations with larger sums of money, awarded after a longer period of time.  

Conclusion: This confirms previous findings that higher levels of thinking and decision making 

come from the prefrontal cortex – an area of the brain associated with logical, rational and 

slower thinking (characteristic of system 2 thinking). Whereas the activation of the limbic 

system in the shorter time until the reward, is associated with the fast, emotional and 

impulsive thinking (characteristic of system 1 thinking).  

This supports the idea of 2 different types of thinking, system 1 and system 2, but providing 

evidence that they operate in different parts of the brain. 

 

Technique: fMRI 

Brain part: Amygdala and 

Frontal lobe 

Behaviour: System 1 and 

system 2 decision making 

Also in: Cognitive approach→ 

Cognitive Processing→ 

Thinking and decision making 
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Evaluation 

 

Strengths:  

• Demonstrates through the involvement of the limbic system, how emotion affects 

decision-making. 

• Has broad application to addiction: the limbic system and impatient behaviour can be 

triggered by the sight, sound or smell of the desired objects of essential for the delay of 

gratification. 

•  Suggests a dual-systems theory is valid because of the clear activation of the two 

different areas of the brain. 

 

Limitations:  

• Individual differences are obscured by the results; and it would be expected that 

different individuals had a variety of reasons for their choices. This level of meaning is 

missing. We know for example, that adolescents tend to be more impulsive in their 

thinking.  

• While it shows that different areas are activated by different types of thinking, it does 

not demonstrate any relationship between the two types of thinking. 

• This is a US-based study and needs cross-cultural replication for wider generalisation – 

could apply data triagulation.  
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The case study of HM: Corkin (1997)  

HM fell off his bicycle when he was 
aged 7 and sustained a serious head 
injury. Epileptic attacks began when 
he was 10. At the age of 27 he had 
become so incapacitated by his 
seizures that he could not lead a 
normal life and medication did not 
help him. With the approval of the patient and his family, the 

neurosurgeon William Scoville performed an experimental surgery where he removed tissue from the medial 
temporal lobe (including the hippocampus) on both sides of HM’s brain. 

After the operation HM remembered his childhood very well. His personality appeared largely unchanged. 
However, HM suffered from anterograde amnesia – he was no longer able to transfer information from short-
term memory to long-term memory. 

In order to carry out her research, Milner used many different strategies.  This is an example of how method 
triangulation may be used in a case study: 

• Psychometric testing: IQ testing was given to HM.  His results were slightly above average with an IQ of 
104 before hte operation and a slightly improved IQ of 112 after the operation due to the reduction in 
seizures.   

• Direct observation of his behaviour; 
• Interviews with both HM and with family members. 
• Cognitive testing: memory recall tests as well as learning tasks - such as reverse mirror drawing. 
• Corkin (1997) later did an MRI to determine the extent of the damage done to HM's brain. 

HM could not acquire new episodic knowledge (memory for events) and he could not acquire new semantic 
knowledge (general knowledge about the world). This suggests that the brain structures that were removed 
from his brain are important for long-term explicit memory. 

Memories in the form of motor skills, i.e. procedural memories, were well maintained, for example he knew 
how to mow a lawn. He also showed improvements on the performance of new skills such as reverse mirror-
drawing in which he had to acquire new eye-hand coordination. 

An MRI scan of HM’s brain was performed in 1997 and 2002 where Corkin analysed the extent of the 
damage. It was possible to see that parts of HM’s temporal lobe including the hippocampus had the most 
damage. Damage to the hippocampus explains the problem of transferring short-term memory to long-
term memory. 

The researchers concluded that the hippocampus plays a critical role in converting memories of experiences 
from short-term memory to long-term memory. Since HM was able to retain some memories for events that 
happened long before his surgery it indicates that the hippocampus is not the site of permanent storage but 
rather plays a role in the organization and permanent storage of memories elsewhere in the brain. 

Evaluation: 
 
 
 
 

Technique: MRI 

Brain part: Hippocampus 

Behaviour: Memory  

Also in: Cognitive Processing 

→ Models of Memory → 

Multistore model 

 

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjv4dDFofzTAhWFUlAKHSBKAKQQjRwIBw&url=https://www.youtube.com/watch?v%3DSQASyR0w8Qo&psig=AFQjCNFI1IO3sMRm6H7AiBtgx-Vq7nd58w&ust=1495293777319817
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A well-known study showing both localisation of function 
and neuroplasticity for spatial memory is that of London taxi 
drivers. The value of this study is that it looks at human 
neuroplasticity in a natural setting.  
 
Maguire et al (2000):  

Aim: The researchers investigate the brains of London taxi 

drivers, a group chosen for their extension navigation 

experience. The researchers wanted to see whether the 

structure of the hippocampus would be different because 

the hippocampus from prior animal studies was shown to 

be involved in spatial abilities. Taxi drivers in London 

undergo an intensive training programme on how to navigate in the city and have to pass a 

stringent set of exams to be licensed.   

Procedure: Participants in this study were 16 right-handed male licensed taxi drivers. Their 

average pre-licensing training time was 2 years and the average experience as a taxi driver 

was 14.2 years (with the range from 1.5 to 42 years of experiences). All taxi drivers had 

healthy medical profiles.  

Brain scans of control subjects were taken from the database of brain scans at the same unit 

where brain scans were performed with the taxi drivers. The scans were obtained by magnetic 

resonance imaging (MRI). It was important to make the comparison group as equivalent as 

possible in terms of potential confounding variables, so some exclusion criteria were applied 

to the control subjects.  

Subjects below 32 and above 62 were excluded, as well as subjects who were female, left-

handed or had any health issues. This resulted in the selection of (brain scans of) 50 healthy 

right-handed male subjects who did not drive a taxi.  

Results: Results indicated an increased brain matter volume in the brains of taxi drivers as 

compared to control subjects in the posterior hippocampus. At the same time, control 

subjects had greater volumes of grey matter in the anterior hippocampus. This meant there 

was no difference between the groups in terms of the general volume of the hippocampus, 

but there was significant redistribution of grey matter from the anterior to the posterior 

hippocampus in the brains of taxi drivers. Brain matter ‘shifted’ from the front to the back.   

Conclusion: The researchers can conclude from this that spatial memory is localised to the 

hippocampus as the taxi drivers (who have to remember larger quantities of information) had 

bigger parts of the posterior hippocampus. (localisation). It also supports the theory of 

neuroplasticity, because it shows how environmental stimulation (in the form of remembering 

large quantities of spatial information) can lead to the hippocampus rearranging the 

connections between its neurons, in order to have a larger density in the posterior 

Technique: MRI 

Brain part: Posterior 

hippocampus 

Behaviour: Spatial memory  
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hippocampus (the part of the brain associated with previously learnt spatial memory) 

(neuroplasticity).  

 

Evaluation: 

- This was a quasi-experiment. The researchers didn’t randomly assign people to be 

either taxi drivers or controls. The results obtained are therefore essentially 

correlational and cause-and-effect inferences between brain parts and localisation 

cannot be made.  

- It seems plausible to suggest that driving a taxi in London leads to redistribution of grey 

matter in the hippocampus, but we cannot be certain. One of the possible alternative 

explanations for these findings is that people with larger grey matter volumes in the 

posterior hippocampus (and lesser volumes in the anterior) are naturally predisposed to 

choose professions that depend on navigational skills. In other words, people become 

taxi drivers because they have a special brain, not the other way around.  

To test this alternative explanation, Maguire et al examined the correlation between 

hippocampal volume and time spent as a taxi driver. Grey matter volume in the posterior 

hippocampus correlated positively and significantly with experience as a taxi driver, and there 

was a reverse relationship with grey matter volume in the anterior hippocampus.  

 

This lead researchers to conclude that, 

since grey matter volumes change as taxi 

drivers experience increases, these 

differences are indeed the result of 

neuroplasticity.  

Redistribution of grey matter in the 

hippocampus itself can be explained by 

attributing different functions to the two 

regions: it is now accepted that posterior 

hippocampus is involved when previously 

learned spatial information is used, 

whereas anterior hippocampus is responsible for learning new spatial information.  
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Localisation of function 

 
 

Re-use Maguire → Environmental stimulation in the 

form of the intense spatial memory of taxi drivers, led 

to an increase in density in the posterior hippocampus 

 

 

 

Re-use HM → Corkin’s discovery that the hippocampus 

was responsible for the transfer of STM to LTM. 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

Brain part: Posterior 

hippocampus 

Behaviour: Spatial memory  

Brain part: Hippocampus 

Behaviour: Transfer for STM 

to LTM   
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Neuroplasticity 
 

Evidence for neural networks:  

Re-use Maguire → Environmental stimulation in the 

form of the intense spatial memory of taxi drivers, 

led to an increase in density in the posterior 

hippocampus through the process of dendritic 

branching 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Brain part: Posterior 

hippocampus 

Behaviour: Spatial memory   
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Evidence for neural pruning:  

The following study is a study of neuroplasticity that 

demonstrates how a repeated action can lead to the growth 

of neural networks - and then the cessation of that activity 

can lead to neural pruning. 

This study may be used for an SAQ/ERQ on neuroplasticity, the ethics/research methods used 
in the study of the brain and behaviour, or an SAQ on either the formation of synapses or 
neural pruning. 

 

Background information:  

Biologists used to believe that at a certain age, the brain was done growing and changing. 
Research in the 1960s and 70s started to indicate that the brain is a dynamic organ that 
continues to grow and decline as a result of interacting both the environment and 
cognition.  The ability of the brain to change its neural structures in order to adapt to change 
is called neuroplasticity. 

There are two aspects of neuroplasticity that are important - dendritic branching and pruning. 

One form of neuroplasticity is the strengthening of synapses. This is due to a process 
called Long Term Potentiation.  LTP argues that the repetition of a task results in 
neuroplasticity. LTP also leads to dendritic branching or dendritic arborization which leads to 
an increase in neural density. 

A lack of potentiation as a result of discontinued behaviour may lead to neural pruning - the 
process by which extra neurons and synaptic connections are eliminated. 

Draganski (2004) 

Aim: To see whether learning a new skill - in this case, juggling - would influence the brains of 
participants. 

Procedure: The participants for this study were 24 volunteers between the ages of 20 and 
24.  There were 21 females and 3 males. All participants were non-jugglers at the start of the 
study. Each participant had an MRI scan at the start of the study to serve as a base rate for 
grey matter and brain structure. 

Participants were allocated to one of two conditions - the jugglers and the non-
jugglers.  Those that were in the juggling condition were taught a three-ball cascade juggling 
routine.  They were asked to practice this routine and to notify the researchers when they had 
mastered it.  At that point the jugglers had a second MRI scan.  After the scan, they were told 
not to juggle anymore and then a third and final scan was carried out three months later.  The 
non-juggling group served as a control group for the duration of the study. 

Brain part: Hippocampus 

Behaviour: Mid-temporal 

area  
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Results: To analyse the MRI scans, the researchers 
used voxel-based morphometry [VBM] to 
determine if there were significant differences in 
neural density (grey matter) in the brains of 
jugglers vs. non-jugglers. From the baseline scans, 
they found on significant regional differences in grey matter between the two conditions. 
However, the jugglers showed a significantly larger amount of grey matter in the mid-
temporal area in both hemispheres (the part containing the hippocampus) - an area 
ssassociated with visual memory. Three months after the participants stopped juggling - 
when many were no longer able to carry out the routine - the amount of grey matter in these 
parts of the brain had decreased. 

There was no change over the duration of the study in the non-juggling sample. 

Conclusion: Interestingly, it appears that juggling relies more on visual memory - that is, the 
perception and spatial anticipation of moving objects - than on “procedural memory” which 
would more likely show change in the cerebellum or basal ganglia. This is evidence that 
environmental stimulation in the form of learning a new skill, leads to the formation of new 
synapses and dendritic branching. However, discontinuing this behaviour leads to neural 
pruning, in order to make the existing connections more efficient. 
 
Conclusion: 
 
Evaluation 

• The study used a pre-test, post-test design to show differences in neural density over time. 
• The study was experimental, thus helping to argue for a cause and effect relationship. 
• There was a control group that didn't juggle that served as a comparison. 
• The sample size was very small - so it is possible that by using averages of growth, the data 

may not be reliable. 
• The study has potential problems with internal validity as the participants were in their 

home environments for a good part of the study. 
• The study would need to be replicated to establish its reliability. This could occur through 

data triangulation, perhaps on different aged participants.  

 

 

 

 

 

 

 

 

Grey matter: the darker tissue of the 

brain and spinal cord, consisting 

mainly of nerve cell bodies and 

branching dendrites 
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Neurotransmitters 
The role of serotonin in depression  

Serotonin has been shown to be involved in the 

symptoms of major depressive disorder. The serotonin 

hypothesis states that low levels of serotonin in the brain 

play a causal role in developing depression.  

Recently, depression has been linked to a particular gene 

– the serotonin transporter gene 5-HTT – and it was 

shown that this gene determines one’s vulnerability to developing depression in response to stressful life 

events. 

Caspi et al. (2003) 

Background information: Diathesis stress theories of depression predict that an individual's reaction to 

stressful events depends on their genetic make-up.  If an individual has a specific genotype, then interaction 

with the environment may cause these genes to be expressed. Behavioural genetics research supports this 

prediction, documenting that the risk of depression after a stressful event is elevated among people who are 

at high genetic risk and diminished among those at low genetic risk. But it is not known if specific genes lower 

the risk of depression as a response to environmental stress or if it is others that raise the risk. Most research 

in this area has investigated the serotonin-transporter gene 5HTT. The serotonin transporter gene has 

received specific attention because it is related to the re-uptake of serotonin in the brain synapses. It was 

suspected that adaptations in this gene in what is known as the 5HTTPR (polymorphic region) affected the 

incidence of depression in an individual.  

Aim: To investigate whether a functional change in the 5HTT gene is linked to a higher or lower risk of 
depression in an individual.  
 
Method: The researchers used an opportunity sample from a cohort of participants who were part of another 
longitudinal study. There were 847 participants from New Zealand of 26 years old. All were members of a 
cohort that had been assessed for mental health on an every-other-year basis until they were 21. They were 
split into three groups, depending on the length of the alleles on their 5HTT transporter gene.  

• Group 1 - two short alleles 
• Group 2 - one short and one long allele 
• Group 3 - two long alleles 

The mutation of the 5-HTT gene has the shorter alleles. Roughly 43% of people have the shorter alleles. 

1. Stressful life events occurring after the 21st birthday and before the 26th birthday were assessed using a life-
history calendar, including financial, employment, health and relationship stressors 
2. Past-year depression was assessed using the Diagnostic Interview Schedule.  
3. A correlation was tested for between stressful life events and depression, between the length of the alleles 
and depression and an interaction between perceived stress and the length of the alleles.  
4. A further test was done to see if life events could predict an increase in depression over time among 
individuals with one or two short alleles.  
 
Results: The participants with two short alleles in the 5HTTPR gene reported more depression symptoms in 
response to stressful life events than either of the other two groups. Those participants with two long alleles 

Neurotransmitter: Serotonin 

Behaviour: Depression   

Also in: HL Abnormal → etiology of 

abnormal behaviour → biological 

explanations for disorders 
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reported fewer depression symptoms. Moreover, childhood maltreatment was predictive of depression in 
adulthood only in adults with either one or two short alleles.  
 
Conclusion: While there is no direct relation between short alleles on the 5HTT gene and depression, there is 
a relationship between these and incidences of stress and subsequent depression. The long alleles seem to 
protect against suffering depression as a result of stress. The effects of the gene adaptation are dependent on 
environmental exposure to stress. 
 
Using this study for neurotransmission 

It demonstrates how a lack of serotonin (neurotransmitter) leads to a greater risk of depression (human 

behaviour) as those with a polymorphism of 2 short alleles on the 5-HTT gene were more likely than expected 

to have a depressive response to stress, as the short alleles decrease the effectiveness of serotonin 

transportation, while those with the long alleles were more protected from this response. 

Evaluation:  

Strengths:  

- This was a very large cohort of males and females and the age was controlled in order to isolate the 

variable of number of stressful life events between the ages of 21 and 26. It was a natural experiment, 

with the naturally occurring IV being the length of the alleles. If the results are replicated this would 

suggest high reliability.  

- Later studies have been able to show similar results.  It appears that the study has high reliability as it’s 

been replicated about 40 times. 

- The theory acknowledges the interaction between both biological and environmental factors in 

depression.  This is a more holistic approach, not reductionist. 

Limitations:  

- Gene action is highly complex, and actions of other genes could not be controlled. While the stressful 

life events were standardised as employment, financial, housing, health and relationship, whether or 

not a participant experienced a certain event as stressful is highly personal and subjective.  

- Moreover, the symptoms of depression were self-reported, although one colleague was contacted for 

each participant in order to verify the symptoms; self-reporting can be unreliable. However, it may be 

the salience of the negative life events which plays a role in depression - that is, those that recalled 

them more easily may have a tendency toward depression.  Those who are more resilient, may not 

recall negative life events as easily 

- The study makes an assumption that serotonin causes depression, but it is correlational, so no cause 

and effect relationship can be determined. It is also quasi – we do not know about the participant’s 

background before the study and because their serotonin groups cannot be manipulated by the 

researcher, there may be many extraneous variables (or third variables, influening the correlation). 

- There were some participants who did not carry the gene mutation who became depressed; therefore, 

we cannot say that gene expression alone can cause expression.  
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Neurotransmitter: Serotonin 

Behaviour: Prosocial behaviour  

Also in: Relationships – Social 

Responsibility – Biological explanations 

for prosocial behaviour 
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Martinez & Kesner (n.d)  

 

Martinez & Kesner carried out a study of the role of acetylcholine on 
memory. You can use this study for the following learning objectives: 

Aim -To determine the role of acetylcholine in memory formation 

Procedure 

Martinez & Kesner wanted to determine the role of acetylcholine in memory formation. They first had mice 
run a simple t-maze to find food that was placed in one of the arms of the t. After having run the maze, but 
before memory could be consolidated, the researchers injected the mice with one of three chemicals. 

• The first group was injected with scopolamine which blocks the acetylcholine receptor sites and thus 
inhibits any response. 

• The second group was injected with physostigmine which breaks down the enzyme 
acetylcholinesterase which breaks down acetylcholine in the synapse. 

• The final group was the control, given a placebo injection of saline solution. This was done to make 
sure that the fact of getting an injection alone was not responsible for change in memory. An injection 
could result in an increase in adrenaline which would be a confounding variable. 

After being injected, the rats were again placed into the t-maze to see how long it would take them to find the 
food that they had previously located. 

Results: 

The findings were that the scopolamine group took longer and made more mistakes, whereas the 
physostigmine group learned faster and made fewer mistakes. It appears that acetylcholine may play an 
important role in memory consolidation and retrieval. There are a significant number of acetylcholine 
receptors on the hippocampus. Researchers have also found lower levels of acetylcholine in some Alzheimer's 
patients. 

 

 

 

 

 

 

 

Agonist: Acetylcholine 

Antagonist: Scopolamine which blocks the 

acetylcholine receptor sites  

Excitatory: Acetylcholine 

Behaviour: Memory and learning 

 

Behaviour: Memory   
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Background information:  

GABA’s primary function as the brain’s major inhibitory 
neurotransmitter is to prevent overstimulation. It does this by 
counteracting glutamate—the brain’s major excitatory 
neurotransmitter. When GABA binds to a receptor, it prevents 
stimulation by glutamate. When GABA levels are inadequate, 
overstimulation due to high levels of glutamate can occur. 

GABA acts like a brake to the excitatory neurotransmitters that lead to 

anxiety.  People with too little GABA tend to suffer from anxiety disorders, and drugs like Valium work by 

enhancing the effects of GABA. 

Anhedonia - People who experience anhedonia have lost interest in activities they used to enjoy and have a 

decreased ability to feel pleasure.  

 
Babb et al (2012) 
 
Aim: To understand how alterations in GABA levels might influence anhedonia levels in depressed 
adolescents. Anhedonia is a core symptom of depression and highly variable among adolescents with 
depression.  
 
Procedure: The study took place over two hospitals. 20, medication free adolescents with MDD took part (age 
range 12-19). 10 of the 20 participants experienced anhedonia. The participants had experienced depression 
for 8 weeks or more, and there were also 21 control participants who were matched to the experimental 
group based on their sex and age. GABA levels were measured in these participants.  
 
Results: Compared to control subjects, adolescents with MDD had significantly lower GABA levels. When the 
participants with MDD were categorised based on the presence of anhedonia, only the anhedonia patients 
had decreased GABA levels compared with the controls.  
 
Conclusion: This suggests that GABA levels may be lower in adolescents with MDD, more specifically, in those 
with anhedonia.  
 

Evaluation:  

- Control group allows for a comparison to see if there was a relationship between GABA and depression 

- Still a very complex relationship as there are lots of neurotransmitters that could also have a role. 

GABA cannot be the only explanation for depression e.g. like in Caspi’s study, we know that the 

environment also plays a part. So maybe low GABA levels in this study is the vulnerability. It would be 

good to test the diathesis stress model and see if the participants with low levels of GABA had also 

suffered from a stressful life event.  

- Correlational research so it cannot necessarily determine cause and effect.  

 

 

 

 

Inhibitory: GABA 

Behaviour: depression 

Also in: HL Abnormal → 

etiology of abnormal 

behaviour → biological 

explanations for disorders 
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Hormones 
 

Newcomer et al (1999) 

 

 

 

 

 

 

Aim: To investigate whether high levels of the stress hormone cortisol interfere with verbal 

declarative memory. 

Procedure: All participants were employees or students at the Washington University Medical 
Centre. All participants were given a clinical interview with a physician. They were excluded 
from the sample if they were pregnant, had a history of mental illness, had suffered head 
trauma, or had suffered from an illness that had been treated with corticosteroids. In addition, 
participants not routinely sleeping during the night hours were excluded to standardized 
circadian rhythms. 

The researchers carried out a double-blind laboratory experiment in which the participants 
were matched for age and gender to one of three conditions: 

• Condition 1 – high level of cortisol: The participants in the high-level cortisol group were 
given a tablet containing 160 mg of cortisol on each day of the four-day experiment. This 
dose of cortisol produces blood levels similar to those seen in people experiencing a major 
stress event. 

• Condition 2 – low level of cortisol: The participants in the low level of cortisol group were 
given a tablet containing 40 mg of cortisol per day. This dose is similar to the amount of 
cortisol circulating in the bloodstream of people undergoing minor surgical procedures 
such as having stitches removed. 

• Condition 3 – placebo group: The participants in this condition were given placebo tablets - 
that is, a tablet that looked like the other tablets but with no active ingredient. This was 
done in order to have a control group. 

All participants were asked to listen to and recall parts of a prose paragraph. This tested their 
verbal declarative memory over a period of four days.  

 

While we are using this study under ‘hormones’ in the biological approach, this study 

could be reused under ‘models of memory’ in the cognitive approach. We have looked 

at different models that try to explain memory but perhaps memory is also influenced 

by biological factors, such as the hormone cortisol.   

 

Hormone: Cortisol 

Behaviour: Verbal 

declarative memory 
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Results: The results indicated that high cortisol levels 
impaired performance in the memory task since the 
participants who received the highest level of 
cortisol also showed the worst performance in verbal 
declarative memory. However, the effect was not 
permanent. The performance of participants in the 
high cortisol condition returned to normal after they 
stopped taking the hormone tablet.  

Conclusion: According to the researchers, these 
results demonstrate a clear link between levels of 
cortisol and remembering.  It appears that high 
levels of cortisol interfered with the recall of the 
prose passage, whereas moderate levels of cortisol 
may have actually assisted in the recall of the passage. This makes sense as there are cortisol 
receptor sites on the hippocampus, which is responsible for the transfer of information from 
STM to LTM and vice versa. 

 

Evaluation 

• Since this study was experimental, the researchers could establish a clear cause and effect 
relationship between the IV (cortisol levels) and the DV (verbal declarative memory). 

• The experiment ran over several days and the participants were not in the lab the whole 
time, so the researchers did not have full control over extraneous variables. In spite of this, 
there was a clear relationship between the amount of cortisol ingested and the 
performance on the memory test. 

• Memorizing a piece of prose is perhaps not the most authentic memory experience. 
Although it may explain student exam stress, the ability to generalize the results to other 
situations may be limited (lowering the ecological validity of the results).  

• There are ethical considerations in the study. The participants ingested cortisol which 
affected their memory negatively. However, the participants had signed an informed 
consent form and the damage was not permanent. 
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Ditzen et al (2009) 

 

Background: In nonhuman mammals, oxytocin has 
repeatedly been shown to increase social approach behaviour and pair bonding. In particular, 
oxytocin reduces behavioural responses to social stress and is suggested to mediate the rewarding 
aspects of attachment in highly social species. However, to date there have been no studies 
investigating the effects of oxytocin on behaviour and physiology in human couple interaction. 

Aim: To investigate the possible role of oxytocin in how couples diagnose a contentious issue. It was 

hypothesised that participants who received oxytocin would engage in a more positive 

communication patterns than a placebo group.  

Procedure: The researchers used a double-blind placebo-controlled design, with 47 heterosexual 

couples. Each couple received either an oxytocin or placebo intranasally. They were then videotaped 

in the lab as they engaged in a discussion about a topic that would lead to conflict. The conflict 

session was videotaped and coded for verbal and nonverbal interaction behaviour (e.g. eye contact, 

nonverbal positive behaviour and self-disclosure). The level of the stress hormone cortisol in their 

saliva was repeatedly measured during the experiment.  

Findings: The results showed that for both men and women oxytocin improved positive 

communication and significantly reduced lowered cortisol after the discussion, compared to the 

placebo.  

Conclusion: These results indicate a possible role of oxytocin in humans and they are in line with 

animal studies indicating that oxytocin facilities approach and pair bonding behaviour. Positive 

behaviour in a couple is a necessary factor in a strong relationship.  

Points to consider: However, Ditzen et al (2009) makes it clear that it is most likely not the oxytocin 

level alone which determines the strength of the relationship, but the results are interesting and 

could perhaps stimulate further research into psychological approaches to couple therapy.  

 

Evaluation:  

•   

 

•   

 

•  

 

•   

 

This can be reused when we study relationships, 

for biological factors influencing communication.  

 

Hormone: Oxytocin  

Behaviour: Communication style  

Also in: Relationships- Personal 

relationships – Biological factors in 

communication 
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Zac et al (2009): Testosterone administration decreases generosity in the ultimatum game 

 

 

 

Summary:  

In the Ultimate Game from behavioural 

economics, men with artificially raised 

testosterone, compared to themselves on a placebo, were 27% less generous towards 

strangers with money controlled.  

Aim: To investigate the role played by testosterone in prosocial behaviour. 

Procedure: This study involved 25 males with a mean age of 20.8. The ethnic mix was: 44% 

Asian, 35% Caucasian, 8% Hispanic, 12% other/not stated 

A double-blind procedure was used with half the men receiving testosterone in gel form 

(Androgel) and half the men being given a placebo. Testosterone levels were measures via 

blood samples during the experimental phase.  

The participants took part in the Ultimate Game (UG), a decision-making task borrowed from 

economic theory that involves making decisions as to whether or not to donate money.  

Results: The men who had been given Androgel and thus had heightened testosterone were 

27% less likely to donate money than their first, pre-experiment baseline measurement 

suggested. The testosterone group were also less likely to agree to share money compared to 

their own baseline measurements.  

Conclusion: Men with naturally high testosterone levels may exhibit less prosocial behaviour 

than those with lower testosterone.  

 

Evaluation 

• The control for the testosterone participants was themselves, which allows for a 

comparison, whilst also reducing participant variability.  

• Other research has shown similar findings to this; i.e. that prosocial behaviour in the 

form of generosity can be stimulated by hormonal manipulation, which means that this 

research has concurrent validity and is reliable.  

• The is a well-controlled study using objective measures in which quantitative data was 

collected, which increases the reliability of the findings.  

 

 

This can be reused when we study 

relationships, for biological 

explanations for prosocial behaviour. 

 

Hormone: Testosterone 

Behaviour: Prosocial behaviour in 

terms of generosity   

Also in: Relationships → Social 

Responsibility → biological factors for 

pro-social behaviour 

 

 



21 
 

Pheromones 
Evolutionary psychologists argue that our behaviours are 

the result of natural selection – that is, the behaviours 

that best served the human gene pool have been passed 

down from generation to generation. Since mating 

behaviours are an essential component of how behaviour 

is inherited, it should be no surprise that why we choose 

the partners that we do is a major focus of evolutionary 

psychologists. 

Wedekind (1995): 

Background information: MHC genes make molecules that enable the immune system to recognize 

pathogens; in general, the more diverse the MHC genes of the parents the stronger the immune system of the 

offspring. MHC genes are expressed in codominant fashion– that is, that we inherit the MHC alleles from both 

of our parents and they are expressed equivalently. It would be beneficial, therefore, to have evolved systems 

of recognizing individuals with different MHC genes and preferentially selecting them to breed with to 

maximize immune responses. Evolutionary psychologists argue that our “smell” is the sign of our MHC. 

Wedekind wanted to see if women are attracted to a man because of his MHC. He did this in his famous 

“Smelly T-Shirt Study.” 

Aim: To determine whether MHCs would affect mate choice.  

Sample: The sample was made up of 49 female and 44 male students from the University of Bern, 

Switzerland. Each participant was “typed” for their MHC, and a wide variance of MHCs were included in the 

sample. It was noted if the women were taking oral contraceptives. The students probably did not know each 

other – as they were from different courses: women from biology and psychology; men from chemistry, 

physics, and geography. 

Procedure: The men were asked to wear a T-shirt for two 

nights and to keep the T-shirt in an open plastic bag during 

the day. They were given perfume-free detergent to wash 

clothes and bedclothes, and perfume-free soap for 

showering. They were asked not to use any deodorants or 

perfumes, to refrain from smoking tobacco or drinking 

alcohol, to avoid all spicy foods, and to not engage in any 

sexual activity. 

2 days later, women ranked the smell of 7 t-shirts, each in a 

cardboard box with a “smelling hole.” The women were 

tested whenever possible in the second week after the beginning of menstruation, as women appear to be 

most odour-sensitive at this time. The women prepared themselves for the experiment by using a nose spray 

for the 14 days before the experiment to support regeneration of the nasal mucous membrane if necessary – 

as well as a preventive measure against colds or flu.  

Three of the seven boxes contained T-shirts from men harboring MHC similar to the woman's own; three 

contained T-shirts from MHC-dissimilar men; and one contained an unworn T-shirt as a control. Alone in a 

room, every woman scored the odours of the T-shirts for intensity (range 0-10) and for pleasantness (range 0-

10, 5 = neutral). 

Pheromone: Scent from the MHC gene 

Behaviour: Choice of partner to benefit 

immune system functionality    

Also in: Personal Relationships – Biological 

factors for the formation of relationships  
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Results: Women scored male body odours as more pleasant when they differed 

from the men in their MHC than when they were more similar. This suggests 

that the MHC or linked genes influence human mate choice. 

Conclusion: Women preferred the odors of men with an immune system 

dissimilar to their own, because this could increase the health of potential 

babies. This lends support to the evolutionary explanations of mate selection in 

humans and demonstrates how attraction can be influenced by biological 

factors.  

Evaluation: 

• The study clearly seems to support an evolutionary argument for mate 

selection in humans. The study has been successfully replicated by Jacob 

et al (2002). Yamazaki et al. (1976) showed this to be the case for male 

mice, which show a preference for females of different MHC. 

• Research shows that couples who suffer from repeated spontaneous 

abortions often share a higher proportion of their MHC than control 

couples in many different populations (Beer 1985).  

• In spite of all the evidence, there are some that argue that the theory is too reductionist – that is, it 

over-simplifies the behaviour of human mate selection by bringing it down to the MHC – ignoring 

cognitive and socio-cultural factors. 

• The design of the study was a double-blind experiment. This means that neither the researchers nor 

the participants were aware of which t-shirt they were being exposed to at any point in the study. This 

was done in order to minimize demand characteristics. 

• The study also met ethical standards as consent was obtained from all participants and they were 

debriefed. The sample, however, may not be considered representative as the participants were 

similar in age and culture. 

• The study cannot explain same-sex relationships where couples cannot procreate naturally. In this 

case, surely there must be other factors influencing the formation of relationships, other than 

biological.  

 

Deeper Critical Thinking: Evaluation of Biological Theories of Attraction  

This explanation suffers from biological determinism and reductionism. It ignores cognitive (personal choice) 

and sociocultural (environmental) factors and concentrates solely on the connection they observe between 

current behaviour and evolutionary adaptations. This is to raise a possible correlation to the level of cause and 

effect, and to pay no attention to other reasons, such as availability, friendship, and individual choice.  

Moreover, the evolutionary theories are unable to explain behaviour such as same-sex lifetime partnership 

that preclude having children, as all the attention is focused on the optimal development and survival of the 

family and ultimately the species.    
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Hare et al (2017): Research against the existence of pheromones  

It is widely recognized that a basic function of a sex pheromone, whatever other 

additional functions it performs, is to signal gender. If a chemical does not perform 

gender-signalling function, the chances are that it will not produce any other gender-

related effects and so it is not a sex pheromone. Therefore, to prove that 

androstadienone or any other chemical is a sex pheromone one needs to show that it 

signals gender. 

Following this logic, Hare et al (2017) investigated whether androstadienone (AND) and 

estratetraenol (EST)—the best-known candidates for human sex pheromones— signal 

gender and affect mate perception. The experiment used a repeated measures design. 

Heterosexual participants completed two computer-based tasks twice on two 

consecutive days. While completing the task, on one of the days they were exposed to 

the pheromone (AND or EST) masked with clove oil, and on the other days they were 

exposed to a control scent (clove oil only). Substances were administered by a cotton 

ball taped under the nose throughout 

the task. The design was 

counterbalanced (some participants had 

the pheromone on the first day and the 

control substance on the second day, 

some vice versa). The first computer-

based task involved showing the 

participants five “gender-neutral facial morphs”, and participants had to indicate the 

gender (male or female). In the second task participants were shown opposite-sex 

photographs and asked to rate them for attractiveness on a scale from 1 to 10. The 

study was double-blinded. There were two experimenters—a male and a female—and 

they alternated for different sessions. 

Results of the first task revealed no difference in gender assigned to the morphed faces 

in the pheromone versus control condition. Similarly, results of the second task 

revealed no difference in the average attractiveness ratings of opposite sex photos. The 

authors concluded that AND and EST do not act as signals of gender or of attractiveness, 

which means that they do not qualify as sex pheromones. Incidentally, the gender of 

the experimenter had no effect on the results.  

Maybe the problem is that the study concentrated on a very specific behaviour and in 

order to clarify the functions of a pheromone we need to look at a wider range of 

behaviours. Or maybe the problem is in the artificiality of the experimental tasks. 
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Genes 
 

Re-use Caspi → 5htt gene influences serotonin 

transportation about the body. People with 2 short 

alleles who experience an environmental stressor, 

are more likely to get depression. This is because the 2 short alleles reduces the 

effectiveness of serotonin transportation.  

 

Bouchard et al (1990) Minnesota twin study 

AIM: A longitudinal study to determine how much of intelligence is attributed to genetics and 

environment.  

PROCEDURE: Bouchard conducted a longitudinal study (it started in 1979) following 100 sets 

of monozygotic (identical) twins and triplets raised apart. It was cross-cultural from Australia, 

Canada, China, New Zealand, West Germany and Sweden. The concordance rates between the 

twins was compared to identical twins raised together and dizygotic twins (non-identical) 

twins raised together from around the world, to explore the effects of nature vs. nurture.  

The twins were given about 50 hours of psychological and physiological testing, including 

personality tests, aptitude tests, intelligence tests and tests of life history. IQ was measured 

using the WAIS and an adapted Raven test.  

RESULTS: Results showed that for IQ (measured by a standardized IQ test called WAIS) the 

concordance rate was 76% for MZ twins reared apart and 86% for MZ reared together. The 

researchers concluded that environmental factors do play a role in development of 

intelligence, but IQ is to a large extent inherited and that 70% of the observed variation in the 

sample could be attributed to genetic variation. Identical twins raised apart still had a higher 

concordance rate than non-identical twins raised together.  

Relation Concordance rate for IQ 

Same person tested twice 87% 

MZ twins raised together 86% 

MZ twins raised apart 76% 

DZ twins raised together  55% 
Siblings together 47% 

 

CONCLUSION: Bouchard determined that heritability of intelligence can be allocated 70% to 

intelligence and 30% to other factors.   

 

Gene: 5htt gene 

Behaviour: Depression    
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Connection of study to question  

This study shows a link between genetic inheritance and intelligence as the concordance rates 

between twins shows their behaviour was mostly affected by genetics (70%), rather than the 

environment - but it does not rule out the role of the environment.  

 

Evaluation:  

Strengths:  

Much research has supported his findings, making them more reliable  

Large sample of participants, making the study more externally valid than most twin 

studies   

Limitations:  

Bouchard used media coverage to recruit a volunteer sample who consisted of 

white, middle class participants in a westernized nation - difficult to generalise 

No control over the frequency of contact between twins before the study 

Correlational data cannot establish cause-effect relationships 

Concordance rates were high in the study but far from 100%, so it was difficult to 

determine the relative influence of genes. Calculation of concordance rates isn’t 

always reliable. 

Bouchard assumed that the twins reared together experienced the same 

environment – this is called the equal environment assumption. There was no 

control for the effect of environmental variables in the study and this affects 

accurate estimations of a genetic contribution to intelligence. 

 

You can address the equal environment assumption is by looking at adoption studies.  

Scarr and Weinberg (1977) focused on parents who had raised both adopted and natural 

children.  

Aim: To investigate whether the IQ in adopted children correlations more with the biological 

family or the adoptive family. The assumption is that all the children had the same upbringing 

in the same environment, with the same parents. Any significant differences between parent-

child IQ correlations for adopted and natural children should be attributed to genes.  

Method: Trans-racial adoption participants who were African American children from poor, 

lower-class background with lower-IQ parents were adopted by wealthy, middle-class white 

families with high IQs. 
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Results: The researchers found no significant difference in IQ correlations. Adopted and 

natural children were found to have an average IQ of 106 at the age of 7. Whereas children of 

a similar background brought up in low income biological families had an average IQ of 97. The 

IQs of the adopted African American children in Scarr and Weinberg’s study was tested years 

later and by age 17, had dropped to 97 – the same as the average for children of similar 

background brought up in their biological families. (Weinberg et al., 1992). 

Connection to study question 

This finding supports the influence of the environment on behaviour, overriding the influence 

of genetics. This suggests that intelligence has a lot to do with the environment as well as 

genetics. Through this study, researchers have made a link that “an enriched environment 

may raise IQ in children. However, it is also likely that there is a strong interaction between 

genes and the environment to produce IQ.   

 

Evaluation:  

• No consideration of the selective placement of children. Often adoption agencies 

attempt to place children into families that they are similar to. This may be the cause of 

the concordance rate between the adopted children and their adoptive family 

• Lack of consideration for children who were adopted at a late age and may have been 

brought up in care 

• The act of being given up for adoption may affect the child’s behaviour. 

Weinberg et al.'s findings (that by age 17 IQ for adopted children had dropped to 97 – the 

same as the average for children of similar background brought up in their biological) supports 

Scarr and McCartney’s (1983) niche picking hypothesis.  

This is the idea that genes can affect an individual’s preference for particular environments. 

The environment then affects the development of the individual.  Genetically similar people 

will tend to select similar environments, thus leading to similar IQ. (It may be that as the 

adopted children grew older and were educated, they drifted towards those similar in 

intelligence to them genetically) 

Support for this hypothesis comes from Plomin and Petrill (1997) 

Findings → concordance rates between parent and child IQs can change over time. Between 

the ages of 4 and 6 years, they found a 40% correlation; in early adulthood it rose to 60% and 

in order adults it was 90%. They concluded that it is possible that genetic predisposition 

pushes us towards environments that accentuate that disposition, thus leading to increased 

heritability throughout the lifespan. Socio-economic class appears to be one of the most 

important environmental factors in the development of intelligence. This is key to 

understanding differences in genetic intelligence. The niche picking hypothesis supports the 

influence of genetics on IQ. 
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Genetic similarities 

 

Re-use Bouchard → tested the IQ of identical twins reared together and reared 

apart. Concordance rates for IQ were higher for identical twins reared together 

than apart, but at least 70% of the observed variation in the sample came from 

genes.   

 

Re-use Scarr and Weinberg → adoption study. IQ levels in adopted individuals 

were similar to adopted families and IQ of non-adopted children was similar to 

biological families. This suggests an environmental component to IQ.  
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Evolutionary explanations 
 

Re-use Wedekind → MHC genes make molecules 

that enable the immune system to recognise 

pathogens. The more diverse the MHC genes of the 

parents, the stronger the immune system of the 

offspring. We have evolved the strategy of being 

able to smell who has a different version of the MHC 

gene to us. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Behaviour: Mate choice and 

preferring the scent of someone 

with a different version of the 

MHC gene 

Evolutionary explanation: To 

produce offspring that will be 

protected against a wide range of 

illnesses 
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Buss et al. (1989)  

 

Aim: To investigate the extent to which mate selection might be explained using evolutionary 

theory.  

Method: Over 10,000 participants aged 19-28 from 33 different countries were given a 

questionnaire which was either filled in by the participants or read to them and their answers 

recorded (in cases of illiteracy). Information about each participant was obtained on one part 

of the questionnaire, e.g. age, religion, relationship status, mate preference, and on the 

second part of the questionnaire rating scales were used to indicate how highly certain 

characteristics, such as chastity, were valued. The participants were also asked to rank a 

selection of 13 personality characteristics according to their ideas as to mate preference. 

Results:  

Overall the findings showed that males tended to value youthful looks (which may signal 

fertility)  

- 100% of the males in the study showed a preference for a younger female partner, 

while women preferred older males. 

- Males rated physical attractiveness more highly than females did.  

- In 23 of the cultures, males rated chastity as being more important than women did.  

Females prized characteristics indicative of resources and wealth. Examples of such findings 

include:  

- 97% of the females in the study valued a future partner’s financial stability and prospects 

more highly than men did.  

 

 

Conclusion: The degree of agreement in sex differences across cultures led Buss to view mate 
selection preferences as universal, arising from different evolutionary selection pressures on 
males and females. Males focused on looks, youthfulness and signals of fertility, whereas 
women chose signs of wealth and security and had an overall preference for older mates.  

However, there were some interesting differences (these can be used as critical thinking 

against evolutionary explanations, because why would other cultures value different things?): 

Behaviour: Mate choice in males and females 

Evolutionary explanation: Males wanting a younger, more fertile woman. Women wanting a 

man who can provide for her and the child.  

Also in: Relationships → Personal relationships → Biological/sociocultural factors in the 

formation of personal relationships   
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●          USA: Love ranked first. 

●          Iran: Love ranked third. Ranked high: education, intelligence, ambition, chastity. 

●          Nigeria: Love ranked fourth. Ranked high: good health, neatness, desire for home and 
children. 

●          China: Love ranked sixth. Ranked high: good health, chastity, domestic skills. 

●          South Africa (Zulu): Love ranked seventh. Ranked high: emotional stability and 
maturity, dependability. 

In addition, chastity showed the largest effect for culture. Chastity was valued in China, India, 
Tawain, Palestinian Israel and Iran. Respondents in the Netherlands and the Scandinavian 
countries didn’t care about chastity.  

 

Evaluation of Buss et al. (1989) 

STRENGTHS:  

• The large number of participants taken from a range of countries and cultures means 

that the data is robust and the findings generalisable, certainly more than if this 

research had been carried out in only one country.  

• The researchers took care to ensure that all questionnaires had been translated from 

their original English and then checked by translators, increasing the reliability of the 

procedure. The use of the questionnaire, rather than interviews, means that the 

researchers were able to amass a large amount of data and in less time than it would 

take to interview individual participants.  

 

 LIMITATIONS:  

• The variety and inconsistency of the sampling methods used means that Buss et al.’s 

study is less representative than it may first appear: some samples were obtained via a 

self-selecting method; some were systematic, i.e. every fifth household; some were 

opportunity samples.  

• The sample age range limits the generalisability of the results as it doesn’t include 

anyone over age 28. 

• Reliability is also compromised due to the fact that the questionnaire was filled in only 

once, with no follow-up to check for consistency.  

• There is also the issue of validity to consider: participants may have filled in their 

answers without much thought as to what they were doing; they may have been 

untruthful or prone to social desirability bias.  

• Responses made on a questionnaire do not necessarily reflect how participants behave 

in real life, as they may say one thing and do the opposite, making the results of the 

study low in ecological validity.  
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Deeper Critical Thinking: 

• Are we merely products of evolution? Buss seems to suggest we are, with its emphasis 

on the instinctive drives that produce mating preferences in both males and females. 

The findings appear to support the idea that men seek youthful looks and women seek 

material security in their mates, but surely there is more to relationships than this study 

suggests? The continuing existence of homosexual relationships would seem to refute 

the idea of anisogamy and evolutionary mate preferences, since the goal of evolution is 

reproduction, which is physically impossible (without external assistance) for two same-

sex partners.   

• The theory also does not explain why some men prefer older women or why some 

women do not want children or marriage. These desires defy an evolutionary 

explanation. Evolutionary explanations of attraction are on the whole overly 

deterministic as they rule out the idea that human beings can exercise choice and free 

will in their romantic pairings; they also do not account for the idea that people may 

have many sexual partners over the years, of varying ages, body shapes and financial 

means.  

• In a more recent study, Li et al (2011) wanted to see if there were differences in mate 

preference between Singaporeans and Americans.  The participants were 

undergraduate psychology students - with 207 attending a Midwestern American 

university and 200 attending a Singaporean university. Unlike the study by Buss (1994), 

as part of their study the researchers were looking for both "short-term" and "long-

term" relationships. The found that for short-term relationships, men and women in 

both cultures prioritized physical attractiveness. However, when thinking of long-term 

relationships both American and Singaporean men prioritized physical attractiveness 

and women of both countries prioritized social status.  It is possible that this study is 

showing that an evolutionary explanation of mate choice may be more important that 

cultural differences. 
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Biological approach study list 

Total number of studies: 17. Number of studies that can be reused in other areas of the course: 10 

 

Topic: Brain and 
behaviour 

Study Is the study in 
the folder? 

Localisation 1. HM 
2. Maguire 

 

Brain imaging MRI: 
1) Maguire 
2) HM (Corkin) 

FMRI: 
3) McClure  

 

Neuroplasticity 1) Maguire 
2) Draganski  

 

Neurotransmitters 1) Caspi - serotonin 
2) Crockett – serotonin 
3) Martinez and Kesner – AcH  
4) Babb et al – GABA  

 

Ethics in the brain 
and behaviour 

 
 
 

 

Research methods 
in the brain and 

behaviour  

Lab:  
1) Draganski  
2) Crockett 

Case study: 
3) HM  

 

Topic: Hormones and 
behaviour 

Study Is the study in 
the folder? 

Hormones 1) Ditzen – oxytocin  
2) Newcomer - cortisol 
3) Zac – testosterone  

 

Pheromones 1) Wedekind 
2) Hare 

 

Ethics in hormones 
and behaviour 

  

Research methods in 
the hormones and 

behaviour  

Lab: 
1) Crockett 
2) Ditzen 

Quasi: 
1) Wedekind  
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Topic: Genetics and 
behaviour 

Study Is the study in 
the folder? 

Genes 1) Caspi  
2) Bouchard 
3) Scar and Weinberg 
4) Plomin and Petrill 

 

Genetic similarities 1) Bouchard 
2) Scar and Weinberg 

 

Evolution 1) Wedekind 
2) Buss  

 

Ethics in the genetics 
and behaviour 

  

Research methods in 
genetics and 

behaviour  

Correlation 
1) Bouchard 
2) Scar and Weinberg 

Quasi: 
1) Wedekind  
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Potential exam questions: brain and behaviour 

SAQs 

Each of the following questions may be asked either as an outline, describe or explain question.  To keep 

things simple, each question is asked as an "explain" question here. 

1) Explain one technique used to study the brain in relation to behaviour. 

2) Explain one study of localization of function. 

3) Explain one study of neuroplasticity. 

- Explain the formation of neural networks  

- Explain the process of neural pruning, with reference to research 

4) Explain neuroplasticity, making use of one study. 

5) Explain the role of one neurotransmitter in human behaviour, making use of one study. 

- Explain the role of one agonist/antagonist on behaviour  

- Explain the role of one excitatory/inhibitory neurotransmitter on one behaviour.  

ERQs 

Each of the questions above may be asked using the command terms discuss, evaluate, contrast or "to what 

extent" as appropriate. 

1) Evaluate at least one technique used to study the brain in relation to behaviour. 

2) Evaluate research on localization of function. 

3) Evaluate research on neuroplasticity. 

4) Evaluate research on the role of neurotransmission on behaviour. 

 

Potential exam questions: Generic (research methods/ethics) 

SAQs 

1) Explain the use of one research method in one study using the biological approach to understanding 

human behaviour.  

2) Explain the use of one research method in one study of the brain and behaviour. 

3) Explain the use of one research method in one study of the effect of hormones on behaviour. 

4) Explain the use of one research method in one study of the role of genes on behaviour. 

5) Explain one ethical consideration relevant to one study using a biological approach to understanding 

human behaviour. 

6) Explain one ethical consideration relevant to one study using a biological approach to understanding the 

brain and behaviour. 

7) Explain one ethical consideration relevant to one study using a biological approach to understanding the 

role of hormones on behaviour. 

8) Explain one ethical consideration relevant to one study using a biological approach to understanding the 

role of genes on behaviour. 

ERQs 

Each of the questions above may be asked as an ERQ by removing "one study" and replacing the command 

term as follows: 

1) Discuss the use of one or more research methods..... 

2) Evaluate the use of one or more research methods.... 

3) Discuss ethical considerations..... 
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Potential exam questions: hormones and behaviour 

SAQs 

1) Explain the role of one hormone in human behaviour, making use of one study. 

2) Explain one study of the role of pheromones in human behaviour. 

ERQs 

Each of the questions above may be asked using the command terms discuss, evaluate, contrast or "to what 

extent" as appropriate. 

1) Discuss the role of hormones on behaviour, using one or more examples. 

2) Discuss the role of pheromones in human behaviour. 

 

Potential exam questions: genetics and behaviour 

SAQs 

1) Explain one study of the role of genes in human behaviour. 

- Explain the role of twin/kinship studies, to investigate behaviour  

2) Explain one evolutionary explanation of one behaviour. 

ERQs 

Each of the questions above may be asked using the command terms discuss, evaluate, contrast or "to what 

extent" as appropriate. 

1) To what extent does genetic inheritance play a role in one behaviour? 

2) Evaluate research on the role of genes on behaviour. 

3) Discuss/Evaluate one evolutionary explanation of behaviour. 

 

 Potential exam questions: animal research (HL only) 

ERQs 

1) Discuss the value of animal models in psychology research. 

2) Discuss the value of animal models in the study of the brain and behaviour. 

3) Discuss the value of animal models in the study of hormones and behaviour 

4) Discuss the value of animal models in the study of the role of genes on behaviour. 

5) To what extent can animal research provide insight into human behaviour? 

6) To what extent can animal research provide insight into the role of the brain in human behaviour? 

7) To what extent can animal research provide insight into the role of genes on human behaviour? 

8) To what extent can animal research provide insight into the role of hormones on human behaviour? 

9) Discuss ethical considerations in animal research. 

10) Discuss ethical considerations in animal research on the brain and behaviour. 

11) Discuss ethical considerations in animal research on hormones and behaviour. 

12) Discuss ethical considerations in animal research on the role of genes on behaviour. 

 

 


