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Anger treatment
Ray Novaco looks critically at 
the need for anger treatment, 
particularly in prisons

 

anger, violence, anger management, anger 
treatment, cognitive behavioural treatment, 
offenders

Signposts 

recognised as an international public health 
problem, including violence in intimate 
partner relationships. The fact that anger is 
associated with violence (and with psycho-
pathology) means anger control is needed. 
Anger also affects our rational thought, 
social relationships, work performance and 
physical wellbeing. As a consequence, com-
munity caretakers, social scientists, clinical  
professionals and great thinkers seek 
remedies for it.

Go online to www.hoddereducation.
co.uk/psychologyreviewextras 
for a PowerPoint presentation to 
help consolidate understanding of 
treatments for anger.

PsychologyReviewExtras

Violence is an ever-present social 
reality, manifested in criminal 
behaviour, transnational con-
flicts and terrorism. It is now well 

Interventions with offenders
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Offenders may seem to have a ‘hard’ 
personality, but this anger can mask 
histories of abuse and trauma
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Anger interventions are not 
always appropriate
At the outset, one must understand that anger 
is neither necessary nor sufficient for violence — 
just because someone is angry does not mean 
that he or she will be violent. And, when 
someone is violent, anger is not necessarily 
the cause. Instead, anger is part of a range of 
risk factors affecting violent behaviour. Also, 
the anger experience may be distant from the 
violent act, such as when someone has been 
mistreated, thinks angrily about their griev-
ances, and then later enacts a ‘cool’ vengeance 
(i.e. one that lacks emotion).

The important point is that the major 
causes of someone’s violent behaviour may 
not be anger dysregulation and, in such 
cases, an anger treatment would not be the 
appropriate intervention.

Furthermore, a successful therapeutic 
intervention for anger relies on a thorough 
assessment of the person’s anger dysregulation 
and associated psychological impairments. 
Quite unfortunately, far too many anger 
management programmes in prisons are not 
based on a proficient assessment and are all 
too often delivered as a group-based psycho-
educational programme rather than a therapy.

Anger is the core factor of violence and, 
importantly, it is treatable.

Anger routines have positive value
Humans are hard-wired for anger because 
of its survival functions. Activation of anger 
enables perseverance in the face of hardship. 
People become attached to their anger 
routines, which are useful and can be oddly 
satisfying. Our imagery of anger casts it as 
energising, empowering, justifying, recti-
fying and relieving. Therefore, dislodging 
anger habits, particularly when there is a  
co-morbid disorder (including personality 
and substance abuse disorders), is a rather 
challenging enterprise.

Detaching someone from his or her anger/
aggression routines needs to recognise the 
functions served by such routines, both 
manifest and latent. Many high-anger people 
in forensic settings (prisons and secure 
psychiatric hospitals) may present with a 
hard exterior, but they can be psychologically 
fragile — especially those having histories 
of recurrent abuse or trauma and those for 
whom abandonment and rejection have been 
significant life themes. Anger and aggression 
can act as a form of ‘armour’ and mask a 
person’s feelings of vulnerability, which may 
be exacerbated by fear of punishment.

The origins of violence and anger
Violence is complexly determined, entail-
ing a range of biological and sociocultural 
causes. While its genetic origins and neuro-
biological correlates have received attention 
in contemporary research, the dynamics of 
violent behaviour inevitably entail more 
than that.

Genetic risk for violence is now commonly 
understood to interact with environmental 
stress or adversity. The functioning of brain 
structures, such as the limbic system and 
its frontal cortex interconnections, is also 
affected by traumatic experiences resulting 
in ‘dysregulation’ of emotions — when the 
activation, expression and ongoing experience 
of anger occur without appropriate controls. 
This dysregulation is strongly associated with 
most forms of violence in people who are 
criminal and non-criminal, psychiatric and 
non-psychiatric, military and non-military, 
and among adults, adolescents and children. 

GENETIC RISK FOR VIOLENCE 
IS NOW COMMONLY 
UNDERSTOOD TO INTERACT 
WITH ENVIRONMENTAL 
STRESS OR ADVERSITY
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An anger treatment class at 
Santa Ana jail, California
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Clinical interventions for anger

Clinical interventions for anger can be seen 
to occur at several levels, which vary in their 
degree of complexity:

 ■ Level 1: General clinical care for anger, 
which identifies anger as a clinical need and 
addresses it through counselling, psycho-
therapy and the use of drugs as well as client 
education and support groups.

 ■ Level 2: Anger management, which typically 
refers to a structured cognitive behavioural 
intervention, which is now usually provided 
in a group setting and is psycho-educational 
in format.

 ■ Level 3: Anger treatment, which is distin-
guished from the other levels of intervention 
by its theoretical basis, complexity of assess-
ment and depth of therapeutic approach (e.g. 
focus on an individual’s needs). It addresses 
anger as embedded in often traumatic life 
experiences, and targets enduring change in 
cognitive, arousal and behavioural systems.

The terms ‘anger management’ and 
‘anger treatment’ are often interchanged, 
for example Kassinove and Tafrate (2002) 
titled their book Anger Management, but 
their level of intervention was actually anger 
treatment. A full 18-session anger treatment 
programme, including a preparatory phase 
to facilitate treatment engagement, can be 
found in Taylor and Novaco (2005), an 
intervention successfully implemented with 
forensic hospital patients (i.e. criminals).

Success in anger treatment

Treatment for anger depends on engagement 
by the client. Ensuring client ‘readiness’ is not 
always easy, due, for example, to personal 
difficulties and co-morbid conditions.

Never theless, evidence for anger 
treatment effectiveness is substantial. Ten 
meta-analyses (major reviews that analyse 
magnitude of treatment effects across 
studies) have been published, involving 
diverse clinical populations. Such studies 
have found medium to strong effect sizes — 
approximately 75% of those receiving anger 
treatment improved compared to controls. 
Cognitive behavioural treatment has had the 
greatest effect on reducing anger.

Anger interventions with 
offenders
Interventions for anger have taken both 
the anger management psycho-educational 
group-based form and the anger treatment 
psychotherapeutic form. ‘Intervention’ is a 
generic term which includes both. Whether 
clinical interventions for anger have effec-
tiveness in reducing the violent behaviour of 
criminal offenders remains a question about 

which more evidence is needed. The survival 
functions of anger and aggression thwart 
efforts to change offending behaviour.

However, a meta-analysis by Landenberger 
and Lipsey (2005) of multi-faceted offender 
programmes did find reduced recidivism was 
associated with the programmes having an 
anger control component. Anger treatment 
has been shown to reduce physical assaults 
by criminal patients in hospital (Novaco and 
Taylor 2015).

Criticisms
Criticisms have been made of the value of 
‘anger management/treatment’ for reducing 
the violent behaviour of offenders. In brief 
overview, these are:

 ■ Anger is irrelevant for violent behaviour.
 ■ Anger management/treatment is too weak 

for reducing violent offending.
 ■ Anger management/treatment does not 

reach the psychological needs of clients.
The first of these challenges has been put 

forward by critics who have not understood 
the ‘neither necessary nor sufficient’ premise 
regarding the anger–aggression relationship 
that has long been fundamental to anger 
control psychotherapy. In other words, anger 
may well be irrelevant in some people’s 
violent behaviour.

The second criticism, which concerns anger 
management interventions being too weak, 
is indeed an important one, springing from 
studies done in prison systems in Australia.

Both this second ‘weak’ intervention 
criticism and the third ‘does not reach the 
needs’ criticism have similar underpinnings. 
What one reaches is dependent on how far 
and long one stretches, and many anger 
interventions have been insufficiently 
intensive.

The major shortcoming is that prison-based 
anger management programmes typically 
are delivered at the psycho-educational 
level (described earlier as Level 2). In some 
studies, participants have not had sufficiently 
high anger scores and should not have been 
included for an anger intervention. Despite 
such shortcomings, studies by Howells and his 
colleagues (e.g. Heseltine, Howells and Day 
2010), have found that high-anger prisoners 
did improve in social functioning, clinical 
problem level and self-harm risk, but did not 
have lowered anger or aggression.

Most important to note is that dealing 
with multi-layered clinical problems requires 
more psychotherapeutic intervention time 
than brief anger management programmes 

ANGER TREATMENT HAS BEEN 
SHOWN TO REDUCE PHYSICAL 
ASSAULTS BY CRIMINAL 
PATIENTS IN HOSPITAL
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using self-report instruments. Very few of 
them even validate the measurements by 
comparing results from more than one self-
report instrument. But most importantly, 
self-report is not a useful way to assess what 
is basically a physical behaviour. Most anger 
intervention studies have simply not included 
measures of physically aggressive behaviour, 
much less violent re-offending.

Summary
Intervention programmes for anger have 
varied substantially in their length, depth 
and range. Psychotherapeutic intervention 
for anger, particularly cognitive behaviour 
therapy, has been shown to have applica-
bility to a wide range of client populations, 
including violent offenders with intellectual 
disabilities previously seen to lack sufficient 
cognitive capacity or ‘insight’.

Anger dysregulation indicates distress for 
patients, which extends to families, friends, 
associates and care providers. It is useful that 
self-report of anger is predictive of violent 
behaviour because this helps to enlist clients 
in treatment. Prison hospital patients and 
offenders in prisons and community settings, 
having long-standing aggression histories and 
diverse forms of psychopathology, can be 
engaged in anger treatment and have been 
shown to benefit.

While the therapeutic mechanisms 
underlying treatment gains are not clear, 
nor their sustainability or generalisability, 
we are encouraged to seek further advances 
in providing remedies for the inability to 
control anger.

provide. Anger treatment, in its original 
and ongoing framing, is intended to be an 
additional therapy used with psychotherapy, 
not a substitute for psychotherapy. Therefore, 
to reduce violence, much fuller interventions 
are needed that combine different strategies.

Problems with research 
methodology
Many issues concerning research methodol-
ogy are apparent in the anger intervention 
literature (remembering that ‘intervention’ 
covers both management and treatment). 
Significant shortcomings include small 
sample sizes, substantial variation in 
intervention programmes, insufficient infor-
mation about the treatment procedures, lack 
of control group conditions, high drop-out 
rates and absence of follow-up assessment.

Intervention evaluation designs will 
often be driven by the demands of the 
service provision context, which can limit 
possibilities for study samples, treatment 
comparison conditions and assessment 
opportunities, and can affect attrition 
(e.g. when patients are discharged before 
treatment or follow-up are completed).

However, what is too common in research 
on anger control interventions, both 
with offenders and non-offenders, is an 
impoverished method of anger assessment. 
Many studies exclusively assess anger 

Raymond W. Novaco is professor of 
psychology and social behaviour at 
the University of California, Irvine. 
He pioneered cognitive behavioural 
therapy for anger, coining the term 
‘anger management’. The effectiveness 
of his treatment approach and his 
procedures for anger assessment have 
been demonstrated in numerous 
scientific studies with clinical and 
forensic (prison) populations.
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Anger
We sometimes confuse anger and aggression 
but we are talking about two very different 
things. The term aggression refers to things 
that you do — your behaviour, such as hitting 
someone or shouting at them. Anger, on the 
other hand, is an experience and it has two 
components: emotional and cognitive.

The emotional component is the irritation, 
annoyance, rage or fury that can overwhelm 
us and sometimes is referred to as red mist 
coming down. It is accepted that this extreme 
form of anger can blind our normal good 
sense and lead us into doing things (such 

as violence or aggression) that 
we otherwise would not dream of 
doing.

The cognitive component is the more 
difficult one to tie down. It refers to the 
sense we make of the situation we are in. We 
can make ourselves angry by thinking about 
events where people have hurt us, or about 
injustice in the world for example. In fact, 
some people deliberately make themselves 
angry in order to energise their behaviour. 
A good example is in some sports where it is 
advantageous to be ‘pumped up’.

So, anger is a very human 
condition and by the power of 

thought we can increase our anger 
or reduce it. That’s the marvel of 
human beings.

Phil Banyard

ANGER TREATMENT IS INTENDED 
TO BE USED WITH PSYCHOTHERAPY, 
NOT AS A SUBSTITUTE FOR IT

as violence or aggression) that 
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Can you name and evaluate the 
six criteria that make up Jahoda’s 
deviation from ideal mental 
health (DIMH) classification?
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 exam focus

AQA A-level extended 
writing questions

Munveen Bhandal marks two A-level 
extended writing answers

The last thing you may want to do is mark your own (or someone 
else’s) extended writing answers. However, being aware of what 

examiners are looking for in your answers will help you improve them 
and understand how the mark scheme is interpreted by the people 
who mark your exam paper. In this article there are two student 
answers to an exam-style question, followed by an examiner’s  
commentary.

Question
Outline and evaluate two or more definitions of abnormality.  (16 marks)

Tamara’s answer

Failure to function adequately means not being able to cope with 
everyday life and situations, like if you are not able to get up and keep 
personal hygiene.

Deviation from ideal mental health is six criteria which make up ideal 
mental health. The first from the six criteria is positive self-attitude and 
this is where you have to have good self-esteem. You should also have 
self-actualisation to be a good person.

Statistical infrequency (SI) is when a person shows behaviours 
that are statistically rare then this is abnormal. Most people show 
common behaviours but when uncommon it can be seen as abnormal 
behaviour.

To evaluate, labelling someone with an abnormality may not be 
helpful to them so this is bad. Another evaluation is that people can 
function even though they might have an abnormality. For example, 
someone who has depression still might be able to look after children 
and have a job.

A problem is that it is difficult to say that a person is abnormal just 
by having one of the criteria missing.

Most people cannot meet all of the criteria so is it fair to say the 
majority of our population is abnormal?

A bad thing about SI is that it doesn’t make the difference between 
desirable and undesirable behaviours clear, so having a high IQ is good 
but not a low one. SI also is not that good because there are some 
abnormal behaviours that are common so they are not really abnormal 
if judged by this definition. There are also changes in what is abnormal 
over time so it might be abnormal in 1950 but not in 2018 like being 
gay used to be a mental illness and isn’t any more so this definition is 
negative.

There is gender bias in the definitions because they do not mention 
how females might have abnormality differently. There is also a debate 
of reductionism because it shows a lack of an explanation.

 336 words
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The inclusion of self-actualisation in 
DIMH can be seen as ethnocentric
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Tamara’s next point, ‘people can function even though they might 
have an abnormality’, is extended with an example but there is no 
link back to the definition, thus the point is weak and unfocused. It 
is not clear which definition is being evaluated.

The next point in Tamara’s answer (‘A problem is that it is difficult 
to say…’) shows signs of elaboration and is better signposted (with 
the word ‘problem’ rather than just ‘an evaluation is’). However, the 
elaboration should be stated rather than posed as a question, which 
affects the clarity of the response.

Tamara then presents three evaluation points on SI all in one 
paragraph. These are ‘beginner level’ evaluation points and do not 
represent the depth and elaboration that A-level evaluation requires. 
The first two points are correct but are limited and barely effective 
due to their brief nature. The third evaluation point on SI is not 
creditworthy as it is an evaluation point that applies to deviation 
from social norms not SI thus impacting the accuracy and clarity of 
the response.

Karen’s answer

Failure to function adequately (FFA) is when a person is unable to 
cope with day-to-day life. For example, a depressed person might not 
be able to go to work or might stop showering. One part of failing 
to function is observer discomfort — when you make other people 
distressed — but another part is also personal distress, e.g. crying all the 
time. Unpredictable behaviour can be when behaviour doesn’t fit the 
situation, e.g. laughing at a funeral. If you have these things happening 
to you it might be said that you are not functioning adequately.

Jahoda suggested that you need to meet six categories if you are 
mentally healthy. But if you are missing the criteria then you are 
abnormal. This is deviation from ideal mental health (DIMH). The parts 
of DIMH are accurate perception of reality, self-actualisation, positive 
self-attitude, resistance to stress, adapting and being independent. If 
you do not meet one of these then you are seen as abnormal.

A limitation of both definitions is that they lack cultural relativism 
because they were developed in Western countries. What is 
functioning adequately in one culture might not be the same in 
another country. For DIMH, things like self-actualisation might be 
important in individualistic countries but not in a collectivist one. If 
someone from another country was missing this criteria it may not 
be because they are abnormal but just that in their country this is not 
important for ideal mental health. This suggests both definitions can 
only be used to classify people from Western cultures.

A weakness of DIMH is it is unrealistic to say everybody can meet 
the six criteria. A lot of the time most people will not always be 
meeting all six of them but that does not mean that everybody is 
abnormal. If this was the only definition of abnormality used, then a 
lot of people might be said to be abnormal when it is not the case, 
which therefore makes this definition not very useful. 

On the other hand, it can be said that FFA is more useful because 
it takes the patient’s perspective of how they are managing their life 
into account. This means that if a person is aware of struggling they 
can get help.

 367 words

Commentary on Tamara’s and Karen’s responses
Description (AO1)
Both essays start with a description of the failure to function ade-
quately definition of abnormality (FFA). Tamara’s answer shows very 
limited knowledge whereas Karen shows much better knowledge 
including examples to elaborate the AO1 as well as effective use of 
terminology referring to the indicators of FFA.

Both students then move on to describing a second definition 
— deviation from ideal mental health (DIMH). Tamara attempts to 
provide a more detailed account of this definition but the paragraph 
lacks accuracy and clarity, uses specialist terminology ineffectively 
(e.g. self-actualisation) and does not focus the answer towards how 
this definition defines abnormality, i.e. the absence of the criteria.

Although Tamara has focused on a third definition, this is again 
very brief. This could be improved with some elaboration through 
an example and reference to a normal distribution to add depth to 
what statistical infrequency (SI) is. In Karen’s answer, the description 
of DIMH is slightly better but the essay would benefit from some 
expansion of the criteria for DIMH rather than just listing them.

Evaluation (AO3)
Tamara
Tamara focuses on a ‘labelling’ evaluation point. However, this high-
lights a generic issue with diagnosis rather than a specific problem 
with the FFA so is not creditworthy.
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The final evaluation point is extremely muddled showing a 
lack of understanding of issues and debates. This is an example  
of a candidate attempting to apply issues and debates 
unsuccessfully.

Karen
Karen uses the concept of cultural relativism well, ensuring the point 
is contextualised to both definitions with a valid conclusion drawn at 
the end of the paragraph.

Karen next makes a similar point to Tamara here on the unrealistic 
nature of achieving all six criteria in DIMH. This is done with more 
focus and thoroughness, linking back to why it is a weakness of the 
definition.

Karen then provides a counter-point and puts forward an 
argument for FFA being a more useful definition, showing an element 
of discussion and comparison between the definitions. However, this 
point lacks some detail — what is the impact of taking a patient’s 
perspective into account?

Final marks
Tables 1 and 2 show how Tamara and Karen’s essays measure 
up against the marking criteria for a 16-mark response. The tick 
marks have been precisely placed by the examiner to indicate 
whether the response scores higher or lower in each particular 
marking band. 

Munveen Bhanda is a subject leader in psychology and has 
a background of working with the NHS in a mental health 
capacity. She takes an active role in developing teaching and 
learning in her school.

Table 1 Assessment of marking criteria for Tamara’s response

Level Mark Knowledge Accuracy Discussion Focus
Clarity and 
organisation

Specialist 
terminology

4 13–16 Generally well-
detailed 

Accurate Thorough and
effective 

Focused Clear and coherent Used effectively

3 9–12 Evident Occasional 
inaccuracy/ 
omissions

Mostly effective Mostly focused Mostly clear and 
organised

Mostly used 
appropriately

2 5–8 Limited 
knowledge  
is present

Lacks accuracy in 
places

Some but limited 
effectiveness

Mainly 
descriptive

Lacks clarity and 
organisation  
in places

Used in-
appropriately on 
occasions

1 1–4 Very limited Many inaccuracies Limited or absent Poorly focused Lacks clarity, poorly 
organised

Absent or in-
appropriately used



   



Table 2 Assessment of marking criteria for Karen’s response

Level Mark Knowledge Accuracy Discussion Focus
Clarity and 
organisation

Specialist 
terminology

4 13–16 Generally well-
detailed 

Accurate Thorough and
effective 

Focused Clear and  
coherent

Used effectively

3 9–12 Evident Occasional 
inaccuracy/ 
omissions

Mostly effective Mostly  
focused

Mostly clear and 
organised

Mostly used 
appropriately

2 5–8 Limited 
knowledge is 
present

Lacks accuracy in 
places

Some but limited 
effectiveness

Mainly 
descriptive

Lacks clarity and 
organisation in 
places

Used in-
appropriately on 
occasions

1 1–4 Very limited Many inaccuracies Limited or absent Poorly focused Lacks clarity, poorly 
organised

Absent or in-
appropriately used



 





In Tamara’s answer, both AO1 and AO3 are limited, with occa-
sional inaccuracies and lack of specialist terminology. The response 
is therefore a Level 2. However, it was close to the level below due 
to the ineffectiveness of the evaluation and the irrelevant evaluation, 
so this is awarded 5 marks which is 31%. If we look at the number 
of evaluation points presented in this essay there are around seven. 
Some are incorrect but mainly the others are simply not effective. To 
improve the answer, Tamara would need to use specialist terminol-
ogy effectively, include relevant evaluation and focus on providing 
less evaluation (quantity) but in more depth (quality) — around four 
well-developed evaluation points.

Karen’s description is detailed and the evaluation is mostly 
effective. Although there are not many points presented (quantity), 
there is quality of evaluation though it is not thorough. Because AO3 
has more weighting in a 16-mark response this brings the essay to 
a Level 3 standard, so it is awarded 12. It is at the top of the Level 3 
band as some of the evaluation is well developed and the answer very 
well structured and clear. However, to reach the top level, all of the 
evaluation needs to be thorough as well as some more detail needed 
on the DIMH definition to demonstrate knowledge.
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Websites to watch

Matt Jarvis gives us a run-down of the best 
online resources for psychology students

In this issue, I explore sites on the vital A-level skill of evaluation 
and on the topic of psychopathy (or antisocial personality disorder).

 web gems

Matt Jarvis is a chartered psychologist and associate fellow 
of the BPS. He is online editor for PSYCHOLOGY REVIEW as well 
as teacher of psychology at Totton College, Hampshire and 
honorary research fellow at Keele University.

Evaluating psychological research and theories
We are all concerned at A-level with learning to think more  
critically about psychological material. Whichever specification 
you follow, you will have an assessment objective called AO3. 
This may be operationalised slightly differently in different specs, 
but it is essentially about looking for strengths, contributions, 
weaknesses and limitations of theories, research and applica-
tions in psychology. To begin, watch this video overviewing how 
to evaluate a study: www.tinyurl.com/y7ab3fv2. You can see 
another good video where a teacher talks through evaluative 
points here: www.tinyurl.com/ya3zy5es.

There are various sites that discuss the ways in which psy-
chological material can be evaluated. At Simply Psychology, Saul 
McLeod offers this essay-writing guide, including some good tips 
on including evaluation material: www. tinyurl.com/yaef25yx. 
There is also a checklist for research evaluation to work through 
here: www.tinyurl.com/ybwjw9cs. For something more inter-
active try the PimpmyPsycho page at Pimpmylesson.co.uk: 
www.tinyurl.com/yaoceuev. Select ‘Evaluation tools’ from the 
right-hand list and you will find interactive methods to help you 
evaluate theories and studies. Note that there is a separate OCR 
version, as OCR prefer particular evaluation points for studies.

Psychopathy
One of the most inherently interesting topics in psychology 
is psychopathy, or antisocial personality disorder (APD). The 
research that tends to be particularly important at A-level 
comes from Adrian Raine. You can read extracts from Raine’s 
2013 book Violence and Psychopathy here: www.tinyurl.com/
y89y8o5o. For an easy-to-read article by Raine, try this from 
Scientific American: www.tinyurl.com/ya7ae5je. For a summary 
of Raine’s classic 1997 study, click here: www. inyurl.com/
y8whmwma. You can also read Jeffrey Hancock’s study of the 
language of psychopathy here: www.tinyurl.com/yc7xfjrn. 
Don’t forget that callous-unemotional traits are covered in this 
issue (page 29).

There is, of course, a lot more to psychopathy. You can read 
about the DSM-5 classification of antisocial personality disorder, 
which pretty much describes a psychopath, here: www.tinyurl.
com/z2lw9zj. Channel 4 have helpfully provided an online per-
sonality test at www.tinyurl.com/ktjebh6 to establish how 
psychopathic you are. I strongly recommend that you treat this 
very critically and only complete it if you are confident you can 
laugh off the results. Also on this page there is an excellent ‘Spot 
the psychopath’ game, based on identifying psychopathic char-
acteristics in historical figures. Enjoy!
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Women scientists 
in psychology
Gender bias and change

Natasha Sigala and Fionnuala Murphy consider the 
consequences of gender bias and ways you can make a difference

In higher education, women weren’t 
given access to university courses and 
degrees in significant numbers until 
the twentieth century. However, even 

though more women than men now go to 
university, the percentage of women profes-
sors in UK universities has not yet achieved 
the quarter mark.

The low proportion of women in the upper 
tiers of academia has been likened to a ‘leaky 
pipeline’ — a metaphor that describes the 
continuous loss of women in STEM (science, 
technology, engineering, and mathematics) 
at each successive rung of the career ladder. 
So, even where equal numbers of women 
and men pursue a particular STEM subject 

 

gender bias, race and ethnicity, stereotypes, 
reducing stereotypes

Signposts 

at graduate or post-doctoral levels, there is a 
steady loss of talent at each stage thereafter, 
from junior to senior lecturer, reader and 
eventually professor.

What causes the leaky pipeline?
Is it simply the case that women haven’t pro-
gressed in academia due to the pull of children 
and early career choices? Accumulating 

Go online to www.hoddereducation.co.uk/psychologyreviewextras 
for a visual representation of women scientists.

PsychologyReviewExtras
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orchestra are in large part fixed, this increase 
could not be explained by changes to the 
number or type of musicians (an increase 
in the number of harpists, for instance). 
Instead, it was due to the introduction of 
‘blind’ auditions that required musicians 
to audition behind a screen that concealed 
their identity from the panel. Decisions were 
therefore suddenly being made on the basis 
of merit alone, and without any bias due to 
gender that would have been difficult if not 
impossible to avoid otherwise (Goldin and 
Rouse 2000).

Gender bias in scientific research
Such bias, applied in small but regular 
doses, becomes very important over time. 
It leaks into many processes that affect a 
person’s professional trajectory and a suc-
cessful career in science. It pervades many 
areas that affect one’s visibility and progress 
in their profession. Scientific research has 
now provided evidence for gender bias in 
hiring and promotion decisions, oppor-
tunities for mentoring, the content and 
length of letters of recommendation, salary, 
funding of research applications, review and 
citation of research papers, and access to spe-
cialist equipment.

Although each of these elements may 
contribute only a small amount, their 
combined effect over an extended period 
of time leads to a considerable disadvantage 
and consequently an uneven playing field. 
Virginia Valian, in her book Why So Slow?, 
explains how such gender schemas — that 
are held by men and women — lead to small 
differences that accumulate over time to 
disadvantage women and advantage men.

Access to equipment
In the case of access to specialist equipment, 
for example, an internal study by the Space 
Telescope Science Institute showed that pro-
posals to use the Hubble Space Telescope 
— equipment that is essential for astrono-
mers — were less likely to be successful when 
submitted by a team led by a woman versus 
a man. Importantly, this pattern was not a 
one-off but observed in each of the past 11 
proposal cycles.

results were clear. The scientists that children 
drew were almost exclusively old white men 
in lab coats. Only 28 drew female scientists, 
and all who did were girls.

It is not all that dire, however, with more 
recent updates giving reason to be hopeful. 
Miller et al. (2015) analysed drawings from 
all Draw-A-Scientist studies conducted from 
the mid-eighties onwards, reporting that in 
an impressive sample of over 7,000 children, 
only 60% saw scientists as men (still 85% 
of boys), indicating that perceptions and 
attitudes are slowly shifting.

The consequences of bias
Being biased has benefits. For example (as 
noted earlier), it leads to more efficient pro-
cessing. However, the downside of bias is 
that it is susceptible to inaccuracies and being 
error prone. We tend to think of ourselves as 
being able to make evaluations on the basis of 

quality alone, but research suggests this 
is often not the case. What this 

means is that while 
we often believe 
that we are able 
to judge others’ 
ability and poten-

tial objectively, our 
judgements may be 

clouded by the expec-
tations we have for, say, a 

female versus a male, or on the 
basis of minimal information we 

may have about their race, ethnicity, 
disability or age.
A nice demonstration of this is evident 

from the results of changes made to hiring 
practices in the five major symphony 
orchestras in the USA. Even as late as 1970, 
these top orchestras had fewer than 5% 
women musicians, and it wasn’t until 1980 
that they achieved even 10%. By 2000, 
however, this figure had increased to 35%. 
As both the size and composition of a major 

evidence indicates that gender bias, rather 
than personal choices, plays an important 
role in pushing women out of academia and 
science in particular. Bias can also be related 
to issues of race and ethnicity, as well as inter-
actions between these and gender.

Where does bias come from?
Bias stems from statistical abstractions we 
draw on the basis of our prior experiences 
with the world around us. These experiences 
consequently lead us to form certain expec-
tations, or stereotypes, that influence not just 
how we judge other individuals, but also the 
expectations we have for ourselves. Bias can 
be thought of as a type of mental shortcut 
that allows us to process information effi-
ciently, and to feel confident and in control 
of our decisions. Because we are typically 
unaware we hold such bias, it is commonly 
referred to as implicit, or unconscious, bias. 
See Box 1.

Children’s stereotypes of scientists
Research suggests that children begin to 
develop stereotypical images of scientists 
(or indeed other related biases) early in 
life; as young as 5 years old. This has been 
assessed using the Draw-A-Scientist Test. In 
the original 1983 Draw-A-Scientist study, 
nearly 5,000 primary school children in three 
countries were asked to draw a scientist. The 

Box 1 Test your own bias

Do you think you are susceptible to these 
sorts of biases? You can test your own bias 
with an implicit association test available 
online here: www.tinyurl.com/ml3a79s.

The authors of this article confess they each 
have an automatic association for Science 
with Male and for Liberal Arts with Female 
— despite both being women scientists!

THE SCIENTISTS THAT 
CHILDREN DREW IN 1983 WERE 
ALMOST EXCLUSIVELY OLD 
WHITE MEN IN LAB COATS

www.hoddereducation.co.uk/psychologyreview

that it is susceptible to inaccuracies and being 
error prone. We tend to think of ourselves as 
being able to make evaluations on the basis of 

quality alone, but research suggests this 
is often not the case. What this 

means is that while 
we often believe 
that we are able 
to judge others’ 
ability and poten

tial objectively, our 
judgements may be 

clouded by the expec
tations we have for, say, a 

female versus a male, or on the 
basis of minimal information we 

may have about their race, ethnicity, 

A nice demonstration of this is evident 
from the results of changes made to hiring 
practices in the five major symphony 
orchestras in the USA. Even as late as 1970, 
these top orchestras had fewer than 5% 
women musicians, and it wasn’t until 1980 
that they achieved even 10%. By 2000, 
however, this figure had increased to 35%. 
As both the size and composition of a major 
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practices in the five major symphony 
orchestras in the USA. Even as late as 1970, 
these top orchestras had fewer than 5% 
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that they achieved even 10%. By 2000, 
however, this figure had increased to 35%. 
As both the size and composition of a major 
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unconscious bias. The Royal Society requires 
all its panel members to watch a short, well-
made, scientifically-based video before they 
meet the candidates. The video reminds them 
to be aware of unconscious bias, to question 
their own decisions, and to challenge 
the decisions of the other interviewers as 
necessary.

Trying to speed up change
Is it really best to wait for these changes to 
slowly begin to work their magic? As sug-
gested above, the image of an ‘old white 
man in a labcoat’ has evolved from the dis-
tributions we observe in the world around 
us. So, is there anything that we can do as 
individuals, not just to improve our own 
personal career prospects, but also to shift 
the images we and others may have of a ‘sci-
entist’, ‘leader’, or ‘expert’? It is our view that 
at any stage of our studies or career, we can 
all act as role models for those who might be 
at a more junior stage or who may experience 
or act in the world, differently. It is precisely 
this sort of participation, engagement, and 
visibility that has the power to change the 
distribution, shift people’s attitudes and per-
ceptions, and open up future possibilities and 
opportunities.

competent than Jennifer, and offered him 
a higher salary and better career mentoring 
opportunities. As Valian points out, there has 
to be only a slight day-to-day bias of paying 
more attention to John than to Jennifer in 
mundane professional life before the vast 
majority of senior staff and decision-makers 
in an organisation or profession are men.

How can change be encouraged?
The Draw-A-Scientist study mentioned earlier 
suggests change is happening. While this 
shift is encouraging, wider progress remains 
slow. One might therefore wonder: are there 
things that can be done to shift perceptions 
and attitudes more quickly? There have been 
noble efforts to reduce the impact of uncon-
scious bias and to improve the gender balance 
in academic life, some of which have become 
major news. A notable example is the decision 
that the University of Essex took and imple-
mented just over a year ago to give female 
professors a one-off uplift to their salaries, in 
order to close the gender pay gap with their 
male colleagues.

Another example is the decision of 
the Royal Society — a major funder of 
scientific research in the UK — to train 
all its interviewers and panel members on 

Hiring a lab manager
A devil’s advocate could of course argue that 
perhaps the telescope proposals submitted 
by teams led by women were in fact inferior. 
But accumulating evidence suggests this is 
unlikely to be the case. In the case of hiring 
decisions, a study at Yale University (Moss-
Racusin et al. 2012) showed that scientists, 
who are known for their ability to look at data 
and make rational and objective decisions, 
systematically evaluated men as more able 
than women, despite the men and women 
having identical qualifications.

In this study, 127 scientists (men and 
women) from six research-intensive 
universities rated student applications for 
a lab manager position. Importantly, and 
unbeknown to the scientists, the same 
(that is, identical) application materials 
were randomly assigned a male (‘John’) 
or female (‘Jennifer’) name. However, the 
faculty assessed John as significantly more 

SCIENTISTS, WHO ARE KNOWN 
FOR THEIR ABILITY TO LOOK AT 
DATA AND MAKE RATIONAL 
DECISIONS, EVALUATED MEN 
AS MORE ABLE THAN WOMEN
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Fostering confidence and determination 
in girls and young women, implementing 
coordinated support and policies in 
universities and other organisations, and 
raising the visibility of positive female role 
models — these are some of the things we can 
do to improve the prospects of a rewarding 
career in science and psychology for women.
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Complete these activities to check and extend your understanding 
of Sigala and Murphy’s article on women scientists in psychology

● 1 As demonstrated in the Draw-A-
Scientist studies, when asked to conjure up 
an image of ‘a scientist’, many of us picture  
an old white man in a labcoat. When we 
try to imagine someone who is a ‘leader’, 
or ‘expert’, or ‘director’, most of us will also 
picture (white) men. Design a research study 
yourself to investigate how true this is. Is it 
more true for boys or girls? Younger or older 
people? Carry out your study and discuss 
your results in relation to gender bias.

● 2 Find out more about female psychol-
ogists. First, read the centrespread on 
‘Women in psychology’ in PSYCHOLOGY REVIEW 
Vol. 20, No. 3. Then, do some research of 
your own. Here are a few names of famous 
female psychologists: Elizabeth Loftus, 
Anne Treisman, Uta Frith, Brenda Milner, 
Vicki Bruce, Eleanor Maguire, Alice Eagly, 
Sophie Scott. Select two or three names and 
find out about their research. Present your 
findings to your class and relate your pres-
entation to gender bias.

● 3 Gender bias concerns the personal 
progress of women in science but also 
relates to psychological research and theory. 
The fact that most research is conducted by 

male psychologists means that psychologi-
cal research and theory has an androcentric 
bias. Select any two theories that you have 
studied: one produced by a man (or group 
of men) and one produced by a woman (or 
group of women). Consider how each of 
these might be biased.

● 4 Race and ethnicity are mentioned in the 
article as other important sources of bias 

that may interact with gender bias. Here are 
some more names to look at: Mamie Phipps 
Clark, Inez Beverly Prosser, Beverly Daniel 
Tatum, Jessica Henderson Daniel. There are 
not many names that can be included here 
— to be black and a woman is a very selec-
tive filter in psychological research.

● 5 In PSYCHOLOGY REVIEW Vol. 23, No. 2 
we also discussed ways of reducing preju-
dice (‘Prejudice: explanations and examples’ 
by Ioanna Kapantai). In that article, four 
methods were discussed for reducing 
prejudice:

 ■ de-categorisation (focus on individual 
identity instead of group membership)

 ■ re-categorisation (emphasise the various 
other social groups each person belongs to, 
e.g. British)

 ■ cross-categorisation (find common joint 
social groups, e.g. everyone happens to also 
be vegetarians)

 ■ integration (find superordinate groups 
but maintain subgroup identity)

Consider how one or more of these might 
be used to reduce gender (and culture) bias.

Cara Flanagan

 challenge yourself

Each of us must act
To this end, girls and women must take 
responsibility for making good choices — 
and boys and men must take responsibility 
for encouraging those choices. Rather than 
being discouraged by setbacks, girls and 
women must develop their self-confidence 
and be willing to take opportunities before 
they might otherwise feel ‘ready’.

In the business world, this has been called 
‘leaning in’. But a similar approach can also be 
seen in other areas. Promoting a courageous, 

‘can do’ attitude — particularly in girls — has 
been the focus of recent internet campaigns 
such as this one that encourages girls to 
be physically strong and active (www.this-
girlcan.co.uk) and of ideas presented by 
thoughtful speakers and writers. Caroline 
Paul, for instance, argues that if we wish 
to raise courageous girls, we must encour-
age adventure (www.tinyurl.com/y9gjlp2j), 
and Reshma Saujani believes it is important 
to teach girls to be courageous rather than 
perfect (www.tinyurl.com/y8vkc6q8).

Natasha Sigala is a senior lecturer 
in neuroscience at the Brighton and 
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is on learning and memory, how 
our experiences change the neural 
networks in our brain. She enjoys 
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promoting careers in science at schools.
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scientist in the attention and cognitive 
control group at the Medical Research 
Council Cognition and Brain Sciences 
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lectures on the science of equality and 
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 a week in the life of… 

and how behaviour management is dealt with. It was interesting to 
observe the different teaching styles; I’ve yet to see how mine will 
evolve.

My fears about encountering astonishment as an older trainee 
were completely unfounded. Everyone was very pleasant and 
welcoming, including the sixth formers that I’d be teaching.

As well as a weekly meeting with my mentor I will also be 
attending twice-weekly departmental meetings, whole-school 
briefings and sixth-form meetings. I will be attached to a sixth-
form tutor group which will involve taking the register, dealing with 
pastoral issues, checking the dress code has been observed and 
delivering a tutor-led programme of activities. My teacher’s planner 
is filling up.

Tuesday
My introduction to the Year 13 tutor group was interesting. Although 
a few arrived promptly and looking reasonably smart, quite a few 
turned up long after the register had closed and the attire on most 
of them fell short of anyone’s interpretation of smart. They looked 
vaguely perplexed when I questioned them about this. I was left 
wondering how on earth to interpret the dress code. Without a 
uniform, it’s quite subjective. What does ‘smart’ mean exactly? The 
school is quite rigid in its application of a dress code for staff (suited 
and booted and I cannot remove my jacket) so I’m not sure how to 
proceed with this one….

Some of the lessons I’ve observed have been very dynamic and 
interactive and far removed from my own learning experiences.

Most students at school today have been exposed to technology 
all their lives and research into this has shown that attention spans  

What’s it really like when you ‘become’ a teacher of psychol-
ogy? Here’s what happened in my first week of teaching 

practice in a secondary school.

Sunday
Everything is organised: textbooks named, files labelled, deadlines 
entered into my ‘teacher’s planner’. My new wheeled bag is packed 
with textbooks, resources, whiteboard marker pens, red pens, green 
pens, stapler, hole puncher… It weighs a ton.

It will be the first day of my first school placement tomorrow.
I’m a bit apprehensive about the reaction of the students and 

staff. As a trainee teacher in my late fifties, I’m probably not what 
most schools would expect.

Monday
My first day comprised meeting staff and the other trainees. We had 
a comprehensive induction where we got to grips with the school’s 
policies, procedures and protocols, safeguarding training and sessions 
on various aspects of school life. This was followed by a period 
observing teachers in psychology lessons and other subjects across 
the curriculum, and making notes about different teaching strategies 

A PGCE 
psychology 
student

Go online to www.hoddereducation.co.uk/
psychologyreviewextras for a podcast of personal 
re�ections on teacher training in psychology.

PsychologyReviewExtras

Patsy McCarthy describes her first 
week of teaching psychology
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are therefore shorter. This had been discussed in one of the 
professional studies sessions we attended at university in preparation 
for our teaching practice. The emphasis is on using creativity in the 
classroom and developing teaching resources that reflect learning (and  
reduced attentions spans) in a modern classroom. This will mean 
working on my creative and IT skills for lesson planning which will 
start very soon.

I shadowed the psychology teacher who is also my mentor today. 
In one lesson, some of the students were reluctant to accept my 
offers to help them. I felt a bit awkward but hovered about in case 
they changed their minds. In the next lesson, I was given a small 
group to work with who were struggling to get to grips with social 
influence. Among them was a very nice lad with SEN (dyslexia) and 
an exchange student from Germany. I decided to try and find out 
what they each knew and where they were struggling. It wasn’t 
as easy as I thought as their levels of understanding were very 
different. The German girl had limited English and the boy with 
dyslexia had very poor self-esteem and worries that he will fail his 
A-levels. The others seemed disengaged. At least it’s a psychological 
topic that I recalled quite readily. I fret at the thought of not being 
able to remember something, so bedtime reading is now my AQA 
psychology textbooks.

Wednesday
We had an early start for a morning meeting where we discussed the 
forthcoming ‘meet the tutor’ after-school event, an open evening 
and parents’ evening that I’ll be attending.

I’m starting to become more familiar with everything and feel my 
experience as a member of support staff in a school is standing me 
in good stead. I understand the basic school structure so some things 
are familiar — it’s just the faces that are different!

I am starting to have small successes that reinforce the reasons 
why I wanted to teach. The student with dyslexia I met yesterday in 
the small group I worked with also happens to be in the tutor group 
I’m attached to. I had an opportunity to talk to him, encourage 
and reassure him. I gave him some personal and anecdotal advice 
about my daughter’s battles at school as a dyslexic and how, with 
perseverance and a few good strategies, she made it to university 
and now has a successful career. He visibly brightened at this and my 
offer to help where I could.

I do feel up against an avalanche of paperwork and admin tasks 
— I seem unable to get on top of it, then fret that I’ve forgotten 
something important.

Thursday
I delivered my first lesson today. I started with an online quiz, some-
thing they hadn’t done before. I felt very shaky, petrified that it 
wouldn’t work despite the numerous times I’d tested it beforehand. 
It went down very well with the students and I got brilliant feedback 
from my mentor who thought I was very confident in my delivery. 
At least I know I can hide my nerves. The boys, some of whom had 
come across as distinctly disengaged before, showed their competi-
tive spirit and took to it enthusiastically. Result! The rest of the lesson 
was okay. I managed to keep a good pace but could have done with 
an extension activity.

We are encouraged to self-reflect on our teaching practice — 
something I don’t need too much encouragement with as I tend to 
self-reflect (navel gaze) anyway. In hindsight, I should have made 

Patsy McCarthy worked in higher education (student adviser) 
and a secondary school (small group intervention work for SEN/
EAL/PP) while she studied for GCSEs and later a degree with the 
Open University.

it easier for the weaker students — putting the answers up on the 
board after the quiz — but I’ll do this next time.

My mentor has picked up on the good rapport I have with the 
students. She also confided that she has been singing my praises 
around school. I am thrilled. Of course, I need to take one day at a 
time. It may be beginner’s luck!

Open evening was a great success. Lots of interest from potential 
psychology students from current KS4 and external applicants. As 
head of sixth form, my mentor was giving talks elsewhere so I was 
left holding the fort for psychology. I enjoyed it, but got home at 
8.30 p.m. absolutely exhausted.

Friday
My first week is nearly over and I’m relieved. It has gone better than 
I’d hoped.

I seem to be spending a lot of time preparing lessons plans. I finish 
it, then I return to it, add a bit, delete a bit, then end up back where 
I started. I want to get them right but I must sort this out, especially 
as the teaching hours increase. I find myself constantly preoccupied 
thinking about different ideas, different ways to be creative, how to 
differentiate, how to craft my questions well.

I am consumed and feel in a bubble, but today was spent 
at university where I attended lectures and met again with my 
professional tutor and fellow ‘psychos’ who are experiencing much 
the same thoughts and feelings as me. I am very lucky. We have 
gelled together despite our age range. I find these days really 
inspiring and get a lot of support from my peers and tutors.

As psychology graduates we are able to draw much from our 
subject and implement this into our teaching practices. Psychology 
has contributed to most, if not all, teaching strategies and standards 
(not to mention life in general). From theories of human development 
and learning, how we construct and retain knowledge, individual 
differences and the social context of learning; it is all underpinned by 
psychological research and theory.

It’s my hope that I will eventually be a good teacher and cascade 
the knowledge I have down to another generation of students.
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Command terms
These are some of the command 
words used by exam boards for each 
assessment objective.

Go through past exam papers and 
highlight the terms that have been used.

Exam boards provide descriptions of 
their command terms:

 ■ AQA: www.tinyurl.com/ya75wbwe

 ■ Edexcel: Google ‘Edexcel command 
words’

 ■ OCR: www.tinyurl.com/ycld7qr5

 ■ WJEC/Eduqas: www.tinyurl.com/
yb8gkjt8
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Doing effective AO1
For describe

 ■ Explain theories and/or studies.
 ■ Demonstrate your knowledge.
 ■  Demonstrate your 

understanding by presenting 
facts logically, i.e. show 
organisation.

 ■  Demonstrate your 
understanding by telling a 
story — make your account 
coherent.

For outline
 ■  Select the most important 

points rather than write 
everything you know.

 ■  Set out the steps of a 
procedure or a process.

 ■  Use the marks awarded is a 
guide.

Wider reading enhances understanding. That’s why you read  
PSYCHOLOGY REVIEW.

In psychology there are three 
assessment objectives

All exam questions contain one or more command 
terms — words and phrases that tell you how you should 
answer an exam question. Each command term is 
associated with one or more assessment objectives.

Doing effective AO1

AO2 Application/practice
Apply

Calculate
Create

Demonstrate
Describe
Design

Determine 
Draw

Explain
Identify

Improve
Integrate

Justify
Plan

Predict
Solve

Suggest
Synthesise

Use
With reference to

The clue for an AO2 question is there 
will always be a stem/scenario/context.

AO1 Knowledge and understanding
Describe
Complete

Define
Demonstrate

Discuss
Explain

Give
Identify
Illustrate

Label
List

Name

Outline
Present
Recall
Report
Select
State

Suggest
Summarise

What is meant by
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AO3 Commenting
Evaluate
Analyse
Assess

Comment
Compare
Contrast
Conclude

Develop
Discuss

Distinguish 
Examine
Interpret

Judge
Justify

Jackie Moody has been teaching 
psychology for 10 years. She is currently 
teaching Edexcel GCSE and A-level 
psychology at St Georges international 
school in Luxembourg. Jackie is also the 
editor for the EFPTA newsletter.

All exam questions contain one or more command 
terms — words and phrases that tell you how you should 
answer an exam question. Each command term is 
associated with one or more assessment objectives.

Go to www.hoddereducation.co.uk/psychologyreviewextras for a 
pdf of this poster to download and print for display in the classroom.

PsychologyReviewExtras

Doing effective AO2
 ■ Show your knowledge.
 ■ Link to the context.

If the question does not have 
an AO3 command term then 
don’t add it.

Doing effective AO3

 ■ Be accurate.
 ■ Use specialist terms.
 ■  Weigh up strengths and 

weaknesses of the knowledge.
 ■  Use research evidence BUT 

focus on what the research 
shows us rather than 
description.

 ■ Use counter evidence.
 ■  If you are evaluating a study, 

consider the methodology.

 ■  Use issues and debates — but 
ensure they are contextualised.

 ■  Formulate a balanced 
conclusion NOT a summary.

 ■ Use the skill of analysis

 ■ Compare and contrast
 ■  Describe the elements you are 

comparing.
 ■  Look at relative strengths and 

weakness.

Beware making generic criticisms
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Broca and Wernicke 
 are dead?

Two leading neuroscientists, Anthony Dick and Pascale 
Tremblay, review the evidence for brain localisation 
and propose a new neurobiology of language

The ability to use a sophisticated 
language system is one of the key 
traits that sets humans apart from 
the rest of the animal kingdom. For 

over two centuries, scientists have studied in 
earnest how the human brain is organised to 
accomplish language. It would be fair to say 
that there is still a lot of work to do, but it is 
also fair to say that it is an exciting time to be 
studying the neurobiology of language. This 
is because the field is currently experiencing 
a paradigm-shift — that is, the leading model 

of language neurobiology is being revisited, 
and new theories are being proposed.

The Classic Model of language 
neurobiology
Theory is an important component of science 
— it is the way scientists organise a domain 
of study. For example, in physics the theory 
of relativity organises the study of physical 
phenomena at both macro- and micro- 
levels. In biology, the theory of evolution 
shapes the study of how organisms change 
over the course of successive generations.

A neuroscientific theory of language 
should similarly guide investigations in that 
research area. It should define the critical 
regions of the language network in the brain, 

 

Broca’s area, Wernicke’s area, localisation

Signposts 

Go online to www.hoddereducation.
co.uk/psychologyreviewextras for a 
quiz to assess your understanding of 
brain localisation and language.

PsychologyReviewExtras

The new 
neurobiology 
of language

it should attempt to determine the functional 
specialisations of those regions, and it should 
define the connections among those regions. 
In this way, it serves as a guide for both 
research and clinical practice.

Wouldn’t ever yone want their 
neurosurgeon, if they needed one, to have 
a good model of how the brain processes 
language? In neuroscience, the study of 
language is organised by a theory informally 
called the Broca-Wernicke or Wernicke-
Geschwind Model, or more commonly the 
Classic Model, which has dominated research 
in this area since its inception in the late 
nineteenth century. It turns out this model 
may not be a very good model after all.
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have begun to call for revision 
and replacement of the Classic 
Model. In fact, a number of flaws 
with the model have become 
apparent, and a recent survey 
we conducted with language 
researchers suggested that 
only 2% of them now think 
the model is the best available 
model of language neurobiology 
(Tremblay and Dick 2016).

At the same time, a review of 
the recent research also showed 
that the model is still in wide use,  
and that researchers do not agree 
on a comprehensive replacement. 
Therefore, while language 
researchers seem to have rejected 
the Classic Model, the field has 
not yet agreed on a replacement.

Difficulty defining major 
components
Over the years, a number of reasons for ques-
tioning the validity of the Classic Model have 
piled up. In our survey, we found that one 
of the major flaws with the Classic Model 
lies in the disagreement over how to define 
major components of the model. Our survey 

are proposed to be connected by a collection 
of axonal fibres called the arcuate fasciculus 
(see Box 1 and Figure 2).

However, over the past decade-and-a-
half, with the advent of more powerful 
neuroimaging tools like functional and 
diffusion-weighted magnetic resonance 
imaging (fMRI and DW-MRI), researchers 

Origins
The Classic Model was the first 
major model of language neuro-
biology. The foundations of the 
Classic Model were proposed in 
1861 and in 1874 as a response 
to a prevailing argument about 
brain function. At that time, 
some scientists, most promi-
nently the French physiologist 
Jean Pierre Flourens, argued 
for ‘antilocalisation’ in brain 
function. This is the notion that 
the brain-as-a-whole functions 
as a single unit (i.e. it is a single 
organ). This meant that damage 
to one brain region could easily 
be accommodated by the rest of 
the brain. Other scientists, the 
‘localisationists’, suggested that 
the brain had localised func-
tional units. Moreover, damage to these 
functional units could lead to the loss of a 
specific function served by that localised 
brain area.

In the 1860s, the French physician Pierre 
Paul Broca presented a series of autopsy 
studies showing that people who have trouble 
producing language have localised injuries to 
the left frontal lobes. This was presented as 
strong evidence in favour of ‘localisation’ 
theories of brain function, and of a left-brain 
localisation (for language) in most people.

The German physician Carl Wernicke 
presented similar evidence for patients who 
had lost the ability to understand language. 
Furthermore, he, and later the German 
physician Ludwig Lichtheim and others, 
presented a comprehensive theory of language 
neurobiology, laying the foundations of the 
Classic Model.

A century later, this was updated by the 
American neurologist Norman Geschwind 
to the model presented in Figure 1. This is 
the model that most students are taught in 
their introductory psychology, linguistics, 
neuroscience or medical school textbooks, 
and it has been the accepted dogma for the 
past 50 years.

Dissatisfaction with the Classic Model
The Geschwind-flavoured Classic Model 
proposes that there are two major language 
regions in the brain: an area in the frontal 
lobe supporting language production called 
Broca’s Area, and an area in the temporal lobe 
supporting language comprehension called 
Wernicke’s Area. Furthermore, these regions 

Box 1 What is a fasciculus?

In the central nervous system, brain regions are connected to each other by collections of 
axonal fibres called fasciculi (or the singular, fasciculus). In the peripheral nervous system, 
these same structures are called nerves. In the same way that a nerve transmits pain 
information when you hit your funny bone, these fasciculi transmit information from one brain 
region to another. A new method, diffusion-weighted magnetic resonance imaging (DW-MRI), 
can map these fasciculi in living people (Figure 2). Using this method, researchers have found 
that a number of fibre pathways support language in the brain (e.g. Dick and Tremblay 2012).

Figure 2 The diffusion-weighted MRI above shows the whole brain (left), and the left 
arcuate fasiculus (right). This method has helped researchers learn more about how the 
brain is organised to process language. In the left image, the different colours represent 
how water moves in different directions in the brain.

Diffusion-weighted MRI: 
whole brain

Diffusion-weighted MRI: 
arcuate fasciculus

Figure 1 The Classic Model of language, based 
on Geschwind (1972). In this model, Broca’s Area is 
connected to Wernicke’s Area by the arcuate fasciculus.

Arcuate fasciculus

Broca’s 
area

Sylvian fissure
Wernicke’s area
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sequencing/execution for speech
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Figure 4 The dual-stream model of language proposes that a dorsal stream (top white 
arrow) participates in speech production, speech perception and syntactic processing. 
The regions of the ventral stream (bottom white arrow) collaborate with the regions of 
the dorsal stream to contribute processing meaning in language (semantics). Functions 
associated with various regions of the brain are labelled (modified from Price 2010).

brain regions with a functional network, one 
should develop consistent definitions of the 
regions involved. A model is not adequate if 
people cannot agree on the definitions of its 
components.

There is more than one pathway  
to language
A second major flaw of the Classic Model is 
that the simple story it tells stands in contrast 
to mounting evidence that language is sup-
ported by brain regions outside the frontal 
and temporal lobes. Language is distributed 
across the cortex and includes brain regions 

showed that language researchers cannot 
even agree on reliable anatomical defini-
tions for the two regions of the model: Broca’s 
and Wernicke’s areas. Brain regions are typi-
cally defined anatomically, with the sulci (or 
‘ridges’) of the folds of the brain acting as 
boundary points, much like borders between 
countries.

However, survey respondents could not 
agree on those boundaries for either area, 
because neither region has a clear anatomical 
definition. It is obvious that, if one goal of a 
model of language neurobiology is to define 
the functional specialisation of different 

in the right hemisphere, and it includes sub-
cortical regions such as the basal ganglia, 
thalamus and cerebellum. Considering the 
complexity of language, it only makes sense 
that the system underlying it would be a little 
complex as well.

Furthermore, the evidence suggests 
that there is not just one connective tract 
— the arcuate fasciculus — that supports 
this distributed system. There are in fact 
many tracts, including the arcuate fasciculus, 
that support language. Recent advances 
in neuroimaging methods have led to the 
identification of new fibre pathways, and 
most likely a number of new tracks remain 
to be defined.

Language is, therefore, potentially 
supported by additional pathways such as the 
uncinate fasciculus, the inferior fronto-occipital 
fasciculus, the inferior longitudinal fasciculus and 
the middle longitudinal fasciculus (Figure 3). 
This stands in direct contrast to almost every 
textbook presentation of how the brain 
processes language, as these typically focus 
on the ‘two-region, one connection’ 
framework of the Classic Model.

Alternative models
If the Classic Model is not the best model 
for how the brain processes language, what 
is? The answer is that there are as yet no 
models that present a comprehensive picture 
of language neurobiology, but there are a 
number of promising developments.

Figure 3 Several fibre pathways may support language processing in the human brain, 
including the arcuate fasciculus, uncinated fasciculus, inferior longitudinal fasciculus, 
middle longitudinal fasciculus and inferior fronto-occipital fasciculus.
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development of modern brain imaging tools 
has really helped researchers make impor-
tant strides towards developing better models 
of language neurobiology. This opens the 
door to finally solving the many mysteries 
about language and language disorders that 
modern science has been struggling with. 
These advances will undoubtedly lead to the 
development of new and more effective inter-
ventions to treat language disorders resulting 
from brain disease.

are processed, segmented into units and iden-
tified. Syntactic processing, or the processing 
of the rules of language, may also depend on 
the integrity of the dorsal stream, more so 
than the ventral stream.

 ■ The ventral stream processes semantics, 
the meaning conveyed by language.

It is important to note that these new 
models all share the notion that complex 
cognitive functions don’t localise — rather, 
they are the result of the interactions among 
specific components of a broader language 
system. This is a departure from how most 
people think of the Classic Model (although 
ironically, this is not how Carl Wernicke, 
whose pioneer work led to the foundation of 
the model, thought language worked in the 
brain). The next big leap in understanding 
language neurobiology is to map all the 
components of the system and understand 
their interactions. This is the major goal of 
most researchers working in the field today.

Conclusion
Language neurobiology is a field of intense 
research activity and one that is evolving 
very rapidly, away from classical and sim-
plistic explanations of the last century. The 

 challenge yourself

● 1 Broca provided support for what became 
known as ‘Broca’s area’ from the autopsies 
of deceased patients. Recent advances using 
new technologies (e.g. diffusion-weighted 
magnetic resonance imaging, DW-MRI) 
can map fasciculi (collections of fibres) in 
living people. Using this method, research-
ers have found that a number of different 
fibre pathways support language in the brain  
(i.e. not just one localised language centre). 
As many as 98% of neuroscientists now 
believe this is the case. Can you suggest 
other brain functions (and indeed other 
behaviours) that may involve multiple inter-
actions from many different components 
and at many different levels of analysis? How 
might the above findings contribute to the 
reductionism–holism debate in psychology? 
Give reasons for your answer.

● 2 Tremblay and Dick describe how DW-MRI 
images have enabled neuroscientists to see 
either the whole brain, or different parts 
of the brain (e.g. the left arcuate fasciculus 
discussed in the article). This method has 

helped researchers learn more about how 
the brain is organised to process language, 
with the different colours representing how 
water moves in different directions in the 
brain. Given that water makes up about 
50–60% of the human adult body and 
maybe as much as 75% of the human brain, 
to what extent do you believe that our 
understanding of water flow (i.e. in addition 
to blood flow and neurochemistry) in the 
body and brain will add to our understanding 
of body and brain functions?

● 3 An alternative ‘dual-stream’ model to 
language suggests that we should separate 
the perception of language (e.g. processing 
sounds of speech) from the more cognitive 
elements of language (e.g. language compre-
hension/meaning). Once this is established, 
we then need to map the interactions 
between these structures and functions. 
Explain in your own words how this differs 
markedly from the original classic localisa-
tion model (i.e. ‘Broca’s area does this’ and 
‘Wernicke’s area does that’).

● 4 A current view of language 
suggests that it is the product 
of a generalised processing 
ability which is ‘domain 
general’ rather than a 
specialised processor. If 
this is the case it dem-
onstrates plasticity — the 
brain is not hard-wired for 
particular functions (such 
as language) but has struc-
tures which can be adapted 
to environmental demands. 
Can you think of other brain 
structures and functions 
where similar conclusions 
have also been reached? 
(E.g. Blakemore and Cooper’s 
research with cats on plasticity 
in the visual cortex.) How does 
evidence on brain plasticity weaken the local-
isation of brain function argument?

Anthony Curtis

Anthony Steven Dick is associate 
professor of developmental science and 
director of the cognitive neuroscience 
programme in the Department of 
Psychology at Florida International 
University, USA. His research focus 
is on the developmental cognitive 
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rehabilitation sciences at Université 
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focus is on the cognitive neuroscience 
of speech and cognition in adulthood 
and ageing.
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A current view of language 
suggests that it is the product 

(E.g. Blakemore and Cooper’s 

Complete these activities to check and extend your understanding 
of Tremblay and Dick’s article on language areas in the brain

Several researchers have presented 
variations of a model termed the ‘dual-stream 
model’ (Figure 4). This model attempts to 
dissociate streams of processing that deal 
with different aspects of the cognitive or 
perceptual process under study, in this case 
language:

 ■ The dorsal stream involves speech produc-
tion and perception. Speech perception refers 
to the step that precedes language compre-
hension, during which the sounds of speech 
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 exam focus

The worst things you can 
do in your exam answers
Rob Liddle gives suggestions about 
how to avoid examination pitfalls

Good people sometimes do bad things, and psychology students 
are not immune. Even the best students sometimes don’t fully 

do themselves justice in their answers. Here at PSYCHOLOGY REVIEW, we 
take our responsibilities in this matter very seriously, and we know 
you do too. So, here is a cut-out-and-pin-to-your-brain guide to the 
worst things you can do in your exam answers, and how to avoid 
them.

The Bostik answer
Ever heard of Bostik? It’s glue. An all-purpose glue, glue for any and 
every occasion: wood, metal, glass, plastic, leather (er…I think I’ll 
stop there). Doesn’t matter what it is, you need Bostik. It does the lot 
and it’s always the same. Some exam answers are like this: it doesn’t 
matter what the question is, you often find the same points coming 
up again and again in the same ways. Teachers call these answers 
‘generic’.

So, let’s say you’re evaluating Milgram’s obedience study. You 
know that it has been criticised on ethical grounds, and you know a 
fair bit about ethical issues, so you focus on ‘lack of protection from 
harm’. It’s a good point, and you should definitely make it. But it’s 
how you make it that will determine the marks you get. Don’t write 
a Bostik answer, an all-purpose ethical point that could apply to lots 
of studies. Instead, link the point specifically to Milgram’s study. Think 
link! Exactly how did Milgram fail to protect his participants from 
harm? Here’s the rule I find very handy: if you take out any specific 
reference to Milgram, can a teacher or examiner (or you) tell from 
reading your point that it’s Milgram’s study you are evaluating?

You can get generic description as well as evaluation. For example, 
in answering a question on the psychodynamic explanation of gender 
development, a student might describe the psychosexual stages in 

loving detail but they don’t explain how they relate specifically to 
gender development. This is a worst-case scenario. What happens 
often is that students place nuggets of relevant information in their 
answers for an examiner to mine for themselves, rather than holding 
them aloft and shouting at the top of their voice, ‘Here they are!’

The lonesome criticism
Everyone loves a list. Where would Buzzfeed be without them? Lists 
certainly have their place, but an exam answer is rarely one of them. 
So you know five criticisms of the biological approach to treating 
OCD? Gotta get them into your answer: ‘Here’s the first strength, 
here’s the second one, oh look here’s a limitation, and another, and 
if I’m not mistaken here comes another strength… there we go, 
mark that.’

But slow down a minute. Take time to give at least some 
explanation of what those lovely strengths and limitations actually 
are. Teachers use the fancy word ELABORATION for the developed 
explanations they want you to write. It’s so important I’ve put it in 
capitals. ELABORATION (there it is again). Teachers also use acronyms 
and acrostics to help you remember how to do it. Your teacher 
probably has his or her own pet one to pass on to you – it’s like the 
Holy Grail of evaluation, so treasure it. You might use PEC or SEC or 
PEE or PEEL or SPLAT (I made that last one up, but come to think of 
it…). It doesn’t matter which one you use to help you elaborate as 
long as you actually do it.

The kitchen-sink answer
This is the unnatural offspring of the Bostik answer. For instance, you 
know a lot about schema, so you chuck everything into your answer 
in the vague hope that some of it will suit. Unfortunately this almost 
never works because examiners and teachers have a nasty habit of 
insisting you answer the actual question. Responses to AO2 appli-
cation questions are often kitchen-sink answers. You have to apply 
what you know to a stem, which is a scenario that will provide you 
with clues about what to write. This is where you need to tailor or 
mould your answer, and you can only realistically do this by leaving 
some stuff out. Don’t be afraid; just remember that less is more.
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your answer that matters. This happens more often than you might 
think; it’s quite upsetting for teachers and examiners when it does.

All of these mistakes lead eventually to…

The ‘I thought I did better than that’ moment
For instance, it turns out that you thought you were evaluating but 
you weren’t. It’s like the EU referendum, isn’t it? Stay with me on this 
one. If I asked you to analyse or evaluate the referendum result, you 
might say ‘Well, since you ask, 52% of voters voted to leave’. But 
that’s obviously not evaluation, it’s a description. It’s an answer to 
the question ‘What?’ rather than ‘Why?’.

This sounds very obvious (hopefully), but many answers to 
psychology exam questions are the equivalent of this. So what to do? 
Well, here’s a better answer to the referendum question: ‘The result 
showed that the British people are deeply divided over the EU’. You 
inferred this from the result. You had to take a step further than just 
reporting what the result was — you had to explain what it means.

Conclusion
So there we have it — some pitfalls for you to avoid. So now your 
answers can be crammed full of just the good stuff that examiners 
really want to see: the detailed descriptions, the thorough evalua-
tions, the relevant applications. Go for it!

The ‘led astray in a dangerous world’ answer
It’s sometimes very easy to be distracted by one word in a question. 
You’ve been feverishly revising and you get into the exam room with 
your hopes high that something will come up that you’ll recognise. 
Then you see it, that one inviting word and — BANG! — you pounce  
on it and rip it apart with just your bare hands and your pen 

or keyboard, completely forgetting all the 
other words.

Here’s an example. A 
question contains the 
words ‘Vygotsky’ and 
‘scaffolding’. Your eye 

alights on ‘Vygotsky’ and 
in your excitement (you’re 

only human, after all) you 
throw everything you’ve 
got at it. So you write a 
fantastic answer about 
Vygotsky’s entire theory 
of cognitive development, 
complete with diagrams, 

charts and videos. 
But you ignore 

(or downplay) 
the word 
‘scaffolding’, 

and that’s the 
only part of 

Rob Liddle has been teaching A-level psychology for over  
25 years on and off. He also has many years’ experience of 
being an examiner for two exam boards.
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That ‘especially when’ is the real problem 
— and it’s simply wrong. It implies that you 
can have reductionism without claiming that 
it provides a sufficient explanation — yet that 
claim is exactly what reductionism is.

It’s the ‘ism’ that’s the key. Reductionism 
isn’t simply the idea of working at an 
analytical level, and identifying components 
or constituents. It’s much more than that. 
Reductionism is the extreme claim that doing 
that is all we need in order to understand what 
is going on.

Looking at the other definitions in Box 1, 
we can see that all of the others reflect this 
idea. They contain phrases such as ‘Every 

Reductionism has been described as 
one of the most abused terms in 
the philosophical lexicon. A brief 
Google search for the term reveals 

a number of definitions (see Box 1), but it is 
the one which pops up first which causes the 
most trouble.

Definitions
The first definition in Box 1 describes reduc-
tionism as ‘the practice of analysing and 
describing a complex phenomenon in terms 
of its simple or fundamental constituents’, 
adding ‘especially when this is said to provide 
a sufficient explanation’.

‘

Box 1 Definitions from a Google search for ‘reductionism’

First definition
reductionism /rɪˈdʌkʃ(ə)nɪz(ə)m/ noun derogatory

The practice of analysing and describing a complex phenomenon in terms of its simple or 
fundamental constituents, especially when this is said to provide a sufficient explanation.

From dictionary.com
Word origin: noun

1. The theory that every complex phenomenon, especially in biology or psychology, can be 
explained by analysing the simplest, most basic physical mechanisms that are in operation 
during the phenomenon.

2. The practice of simplifying a complex idea, issue, condition, or the like, especially to the 
point of minimising, obscuring or distorting it.

From the Internet Encyclopaedia of Psychology
Reductionists are those who take one theory or phenomenon to be reducible to some other 
theory or phenomenon. For example, a reductionist regarding mathematics might take any 
given mathematical theory to be reducible to logic or set theory. Or, a reductionist about 
biological entities like cells might take such entities to be reducible to collections of physico-
chemical entities like atoms and molecules. The type of reductionism that is currently of most 
interest in metaphysics and philosophy of mind involves the claim that all sciences are reducible 
to physics.

From Psychologist World
In psychology, reductionism refers to a theory that seems to over-simplify human behaviour or 
cognitive processes, and in doing so, neglects to explain the complexities of the mind.

complex phenomenon … can be explained’, 
‘all sciences are reducible to physics’, ‘neglects 
to explain the complexities of the mind’. 
These phrases are the important aspects of 
reductionism — it is the extreme claim that 
matters.

Without that extreme claim, simply 
analysing complex problems in terms 
of their fundamental components is not 
reductionism. It’s just working at a detailed 
level of analysis. And that is becoming 
increasingly important, as our knowledge 
of neuropsychology and genetic awareness 
develops. So, it’s not enough to dismiss 
‘analysing and describing … in terms of 
its simple or fundamental constituents’ as 
reductionist. It isn’t.

Levels of analysis
Scientists, including psychologists, work at 
various levels of analysis. They choose which-
ever level seems to be most appropriate for 
the thing they are working on and the way 
they are conducting that research. Working at 
a neurological level does not make you reduc-
tionist; it’s only if you argue that neurology 
is all there is that you become so. The same 
applies to working at any other level. It is 
when you claim that a single level of analysis 
can act as a sufficient explanation for a phe-
nomenon that you slip into reductionism.

Fortunately, as we move through 
the twenty-first century, reductionism is 
becoming less and less popular as a mode of 
thought. The old idea that genes determine 
development, or that neural structures 
determine experience, has gone out of the 
window. Modern scientists are well aware 
of how the various levels of explanation 
contribute to our understanding.

This is mainly because society has 
become much more at home with the idea of 
complexity. We accept that things can have 
complex origins, and that there may not be 
a single answer. And we can do this much 

Nicky Hayes looks at reductionism and asks whether 
it is useful to think about things in this way

Is reductionism 

still useful?
Is reductionism

still useful?
Is reductionism
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Mapping of the human genome was 
completed in 2003 — and revealed that 
genetic processes are far from simple

interaction will be more likely to act empathi-
cally than someone who has grown up in a 
socially harsher climate. And that person may 
also develop more of those mirror neurons, 
if they work in the same way that other brain 
nuclei seem to.

Even discovering an epigenetic effect 
(where environmental factors alter genetic 
expression) doesn’t indicate a simple 
relationship. For example, McGowan et 
al. (2009) showed how early childhood 
abuse changes the way the brain responds 
to stress, because it changes the genetic 
information carried in RNA molecules. 
The result is a reduced ability to produce 
stress-modifying hormones, which increases 
the risk of suicide, among other things. 
Therefore, the environmental factors involved 
in abuse and neglect in early life can affect 
genetic expression. But even that isn’t fixed. 
Perroud et al. (2013) showed how targeted 
psychotherapy can significantly modify 
these effects, producing lasting changes in 
psychological resilience and also in stress-
modifying hormone production.

Very few modern neuroscientists or 
geneticists are reductionist. They are too 
aware of the importance of dealing with 
complexity. Lower level answers in isolation 
may be easy, but they are almost always 
wrong. If we are to come to terms with what 
modern knowledge offers us, we have to 
break free of modernist thinking once and 
for all. And good riddance, say I.

is what we need to deal with. And we are 
much more comfortable with that than we 
used to be. Instead of assuming that one 
simple level of explanation is sufficient for 
all explanations, we recognise that there are 
emergent properties which arise at other 
levels, and can’t be explained in simple terms. 
Birthdays, cakes, ingredients and intentions 
are all different aspects of experience, oper-
ating at different levels, and all of them can 
contribute to our understanding of a social 
celebration.

Reductionism as an accepted form of 
scientific explanation, then, is gradually 
dying out. But working at detailed levels of 
analysis — well, that’s quite another story. 
For example, as a result of the increasing 
precision of brain scanning techniques, we 
are discovering some amazing things about 
the interactions of neurons and experience. 
Look at mirror neurons: we have groups of 
cells in the brain which are activated when 
we perform certain actions, or respond to 
stimuli emotionally. But those same cells 
are also activated when we see other people 
performing those actions or responding 
emotionally to those stimuli. We may have 
found a neurological basis for empathy! How 
exciting is that?

The many factors that make us 
what we are
What it doesn’t tell us, though, is that 
empathy can be reduced to the action of 
nerve cells, any more than the discovery of 
genes predisposing people to heart disease 
means that genes inevitably cause heart 
disease. Someone with that gene who adopts 
a healthy lifestyle may live a long life with no 
heart trouble — it’s the interactions which 
matter. Similarly, someone growing up in a 
family which emphasises empathic social 

more readily than people did in the twentieth 
century. Modernism is finally being laid to 
rest — but it didn’t go easily.

Modernism
What am I talking about? I’m talking about 
how the school of thought known as ‘mod-
ernism’ dominated the twentieth century. 
From the end of the First World War to the 
end of the 1960s, society was fuelled by a fun-
damental belief in progress and a rejection 
of accepted tradition. We are most familiar 
with modernism as reflected in art and archi-
tecture, but it dominated scientific thinking 
too, with a rejection of complexity, and a 
belief that all knowledge would eventually be 
reduced to a single Theory of Everything. From 
the atom to the cell, the gene and, in psychol-
ogy, the stimulus–response link, everything 
would become clear, science would progress 
and the world would inexorably become a 
better place.

It is possible to see the final 30 years of 
the twentieth century as characterised by 
the systematic debunking of these simplistic 
beliefs. Architects began to recognise that 
sloping roofs weren’t just boring tradition, 
but were actually useful in countries where it 
rained a lot; atomic theory transmuted itself 
into the complexities of sub-atomic particles 
and probabilities; the mapping of the human 
genome showed how genetic inf luence 
was far from simple and opened up our 
understanding of the complexities of genetic 
interactions; and psychology recognised the 
value of studying human experience as well 
as behaviour, and of analysing information 
qualitatively as well as quantitatively.

The complexities of life
So, we have moved from the search for simple 
answers to the recognition that complexity 

Nicky Hayes is a psychologist and 
writer, and the author of several books 
on psychology, including Understand 
Psychology (Teach Yourself series) 
and the new Foundations of Social 
Psychology.
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 exam focus

The early and middle phases of Carol’s treatment 
focused on practical strategies like meditation

Edexcel exam success 
for clinical psychology

The integration of research methods and statistics is a key feature 
of the Edexcel curriculum and the Clinical topic is no excep-

tion. You need to know one study in detail as an example of a case 
study and one study as an example of interviewing. The specification 
names two possible examples: Lavarenne et al. (2013) and Vallentine 
et al. (2010). However, you are at liberty to choose any clinical study 
as your example. It may be better to choose a study that allows you 
to ‘kill more than one bird with one stone’, i.e. that serves more than 
one purpose with regards to the rest of the specification.

A case study
William Bradshaw (1998) recorded the use of cognitive behavioural 
theory (CBT) with a young woman called ‘Carol’, diagnosed with 
schizophrenia. This study is great for getting to grips with CBT and 
could take pride of place in an essay evaluating its use in treating 
people with schizophrenia if you have studied this as your ‘psycho-
logical treatment’. This study also provides invaluable insight into the 
relationship between practitioner and client and prompts you to think 
about social identity theory and the ‘social selves’ of people who are 
diagnosed with mental disorders.

However, our interest is that this study exemplifies some of the 
features of the case study more clearly than Lavarenne et al. (2013). 
In the exam, you may be asked to describe and/or evaluate features 
of the named methods with reference to example studies. I will now 
show you how this could work with Bradshaw as an example of four 
key features of a case study.

Go online to www.hoddereducation.co.uk/
psychologyreviewextras for a lesson plan to aid the 
teaching of case study research.

PsychologyReviewExtras

Mandy Wood considers how Bradshaw’s 
study of Carol illustrates the case study 
method in clinical psychology
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This case study covers Bradshaw’s CBT 
treatment of ‘Carol’ over 4 years

data, using primary and secondary sources and a number of different 
research methods such as observation, interview and standardised 
testing. The aim is to consider the combined input from all of these 
methods and the extent to which they agree.

Examples from Bradshaw’s case study 
Bradshaw comments on a range of standardised measures used to 
collect quantitative data in the study, including measures of symp-
tomology (Global Pathology Index, GPI), psychosocial functioning 
(Role Functioning Scale, RFS) and attainment of treatment goals (Goal 
Attainment Scaling, GAS).

Bradshaw describes how much of this data was obtained 
independently by the case manager on a quarterly basis throughout 
the 3-year treatment period and at 6 months and 1-year follow-up. 
This therefore provides a good example of secondary data as 
Bradshaw used data that had not been collected for this case study.

He would also have had qualitative observational notes (primary 
data), relating to his treatment session with Carol and therefore the 
study is made up from both qualitative and quantitative and primary 
and secondary data. 

Other links
Qualitative and quantitative, primary and secondary data are also in 
the clinical methods section in their own right as well as in Paper 3. 

Idiographic approach
Researchers who use case studies often value the idiographic 
approach in psychology, focusing on each individual as a unique 
person. They often use qualitative data and an inductive approach.

In depth
A case study is an in-depth study of one individual or small group. 
Usually this person (or group of people) is interesting or unusual in 
some specific way. Case studies generally begin with a case history 
which provides detailed background information about the person 
or small group and provides some context. 

Examples from Bradshaw’s case study 
Carol is a 26-year-old single white female, a high school graduate 
who had completed one year of college. She is from an upper- 
middle-class family and was the third of five children. She is described 
as a good student, hardworking but self-critical and shy.

She has auditory persecutory hallucinations and delusions (e.g. 
‘I’m no good’, ‘I’ll always be this way’) and flat affect. She has 
chronic anxiety and is socially isolated and unable to work or live 
independently.

She has been hospitalised 12 times in the previous 7 years since 
the age of 18.

Other links
You can also use this case study to revise the positive and negative 
symptoms of schizophrenia and you can see how Carol’s story links well 
with the 4 Ds of diagnosis (deviance, dysfunction, distress and danger).

Longitudinal design
Case studies often have a longitudinal design, meaning that the 
researcher visits the same person many times over the course of 
several years to collect more data.

Examples from Bradshaw’s case study 
Bradshaw’s study charts Carol’s progress over the course of 4 years. 
She was in treatment for 3 years plus follow-ups at 6 months and 
12 months.

The study describes several phases of treatment starting with the 
socialisation phase, which lasted 2 months. The therapist educated 
her about schizophrenia and the process of treatment. Rapport was 
formed in order to cement the ‘therapeutic alliance’ that became the 
cornerstone of Carol’s recovery.

The article details the 12-month ‘early phase’ and the 16-month 
‘middle phase’, focusing on some of the practical strategies that 
were implemented to reduce stress and help to structure her time, 
including the use of a ‘stress thermometer’, ‘the pat self on back’ 
technique and the use of meditation.

The article culminates with a discussion of the ending phase, 
which was critical in helping Carol to transition into a world without 
the regular support of her therapist.

Other links
The article provides an excellent opportunity to revise many aspects 
of schizophrenia, including the biological vulnerability to stress 
of individuals with schizophrenia and the importance of identify-
ing stresses. There is also an excellent overview of CBT, where this 
process is explained in detail, with reference to Albert Ellis’s (1957) 
ABC model of activating events, beliefs and emotional consequences.

Triangulation
Case studies are characterised by their use of triangulation, 
meaning that they often collect both qualitative and quantitative 
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The client/therapist relationship is a 
crucial part of such long-term treatment

This is in direct contrast to the nomothetic approach, which 
focuses on revealing universal principles that can be generalised to 
classes or groups, where researchers value the scientific method and 
quantitative data.

Examples from Bradshaw’s case study 
Bradshaw clearly values the idiographic approach, recognising the 
possibilities that may be afforded by taking the time to explore the 
subjective experience of one person with schizophrenia. He cites the 
previous work of John Strauss (1989) who states that ‘attention to 
life trajectories, personal goals, characteristic approaches to regulat-
ing one’s life... is essential’.

Other links
There are potential links here to the issue and debate of ‘Reductionism 
in psychology’; the idiographic approach arguably counters this. 
Equally, the idiographic approach should be utilised more often to 
combat ethno- and androcentrism, and any other type of ‘ism’, as it 
allows us to take an emic approach to understanding the construc-
tion of meaning first hand.

Evaluating a case study
You might be asked to explain strengths and weaknesses of a specific 
research method and, if this is the case, it makes good sense to elab-
orate your answer with examples from the studies that you have 
learned in detail. Table 1 shows you how to create well-developed 

‘chains of reasoning’ which could be used in an ‘explain’ question or 
as part of an evaluative essay. In Paper 2 it is always important that 
you link your understanding of the method to the topic area, in this 
case clinical psychology.

Here are some practice questions for you. The last question is 
really challenging as you have to use the extract to contextualise your 
answer, draw on your knowledge of strengths and weaknesses of the 
case study in comparison with any other method of your choice AND 
use examples of other studies in your answer.

 

Bradshaw, W. (1998) ‘Cognitive-behavioural treatment of schizophrenia: 
a case study’, Journal of Cognitive Psychotherapy: An International 
Journal, Vol. 12, No. 1, pp. 13–25. Available at: www.tinyurl.com/
ybt5fhnb.

Strauss, J. (1989) ‘Mediating processes in schizophrenia’. British 
Journal of Psychiatry, Vol. 15, pp.22–28.
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Table 1 Creating a ‘chain of reasoning’ evaluation of a case study

State a strength Make a link to Bradshaw This is important because…

This may be particularly 
important in clinical 
psychology because…

They provide a lot of in-depth and 
richly detailed data.

For example, the case study by 
Bradshaw (1998) of his use of CBT 
with his patient Carol includes 
many details that illustrate the 
process over 4 years, starting with 
how he built a therapeutic alliance 
with her through to finding 
common ground, such as their 
shared love of baseball.

The data provided in case 
studies may be more valid as a 
consequence, meaning it is more 
useful, meaningful and accurate 
than other research methods.

A person’s recovery may 
hinge on the understanding of 
their individual life trajectory, 
personal goals and characteristic 
approaches to regulating 
emotions. Case studies that take 
this approach model best practice 
for practitioners so they can work 
more effectively with their clients.

Questions
1 Describe the main features of the case study as a research method in 

clinical psychology with reference to one research study. (6 marks)

2 Psychologists often use case studies as a research method to 
investigate mental disorders in clinical psychology. You will have 
learned about one study in detail that uses the case study as its 
research method.

Evaluate this study with reference to the research method of ‘case study’.
 (8 marks)

3 Dr Si Cottick works with offenders in a high-security psychiatric 
hospital. He has developed a new intervention to try to help patients 
to develop their social and emotional skills. He has been working 
intensively with two patients, Hal and Del, for several months. 
He wants to summarise the effectiveness of his new method and 
decides to write up his work in the form of a case study.

Assess Dr Cottick’s decision to use the case study as the research 
method to investigate the effectiveness of his intervention in 
comparison with one other research method. You may refer to published 
research studies in your answer.  (20 marks)
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Some children display callous- 
unemotional (CU) traits such as 
low levels of emotionality, lacking 
empathy and not feeling guilty 

when they misbehave or hurt others’ 
feelings. The importance of CU traits lies 
in their strong association with antisocial 
behaviour. For example, there is now a great 
deal of evidence that young people with anti-
social behaviour are at greater risk of poor 
outcomes if they possess high levels of CU 
traits. Youths who behave antisocially and 
are also high in CU traits show a greater 
variety, severity and persistence of antiso-
cial behaviour over time than antisocial 
youths who are low in CU traits. So, even 
though young people with CU traits are few 
in number (around 1% of antisocial youth), 
they appear to be doing most of the ‘damage’ 
from a societal perspective.

CU traits are viewed as the childhood 
version of psychopathic traits in adults. 
Similar to adults who are high in 
psychopathic traits, adolescents high in CU 
traits lack empathy for others and show 
deficits in recognising and responding to 
others’ distress, making it more likely that 
these individuals will commit crimes and 
have difficulty forming relationships.

Jennifer Allen and Alice Jones look at a core element 
of psychopathic behaviour and its role in autism, and 
antisocial and prosocial behaviour generally

CU traits and empathy
Lack of empathy is considered to be a 
hallmark feature of CU traits. However, 
empathy itself appears to consist of two key 
strands: cognitive and affective empathy, 
which are potentially separate and distinct 
from one another.

‘Cognitive empathy’ refers to the ability to 
accurately recognise emotions (also termed 
‘emotion recognition’) and to understand 
why people feel the way that they do 
(also termed ‘emotion understanding’ or 
‘cognitive perspective-taking’). This relates 
to the concept of ‘Theory of Mind’, which is 
defined as the ability to differentiate between 
our own mental states and those of others, 
including beliefs, intentions, emotions and 
knowledge.

In contrast, the term ‘affective empathy’ is 
applied when referring to arousal in response 
to others’ emotions or the ability to be able 
to resonate with the emotions expressed by 
others.

When does empathy emerge?
Clearly, both cognitive and affective processes 
are important for developing a sense of 
concern for others. However, it appears that 
components of affective empathy emerge 
before the cognitive components of empathy. 
For example, infants show distress when 
exposed to other crying infants (termed ‘emo-
tional contagion’), and provide comfort when 
they see others in distress, without receiving 
any external prompts or rewards for doing 
so. The ability to recognise and respond to 

others’ distress in an empathic manner also 
occurs before children have developed a 
sense of self, which is needed for cognitive 
empathy.

The fact that affective empathy and helping 
behaviour appears so early in infants suggests 
that human morality has an evolutionary 
basis, providing an in-built set of abilities 
and motives for helping and cooperating with 
others as a means for survival.

Cognitive empathy appears a bit later, 
about the age of 2. At this time, children 
understand different mental states and can 
attribute them to others. From the age of 4, 
children understand that others’ perception 
and feelings about events may differ 
from their own. The ability to accurately 
recognise others’ emotions also changes with 
development —  the ability to recognise and 
name basic emotions in pictures (happy, sad, 
angry, afraid) appears by around 3 or 4 years 
of age, with emotion recognition accuracy 
for basic and more complex emotions (e.g. 
surprise, disgust) improving into adolescence.

Knowing the words but not  
the music
Johns and Quay (1962) suggested that adults 
with psychopathic traits may ‘know the 
words and not the music’, i.e. understand 
why others feel the way that they do (cogni-
tive empathy), but simply do not care about 
other’s distress (affective empathy). This same 
‘emotional disconnect’ is seen in children 
with CU traits.

 

antisocial behaviour, psychopathy, prosocial 
behaviour, helping behaviour, autism, 
Theory of Mind

Signposts 

CU TRAITS ARE VIEWED AS 
THE CHILDHOOD VERSION OF 
PSYCHOPATHIC TRAITS IN ADULTS

Callous-unemotional 
traits and
Callous-unemotional 
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Cognitive empathy — the ability 
to understand different emotions 
— develops around the age of 2

Children with autism and children 
with CU traits may show poor emotion 
recognition and deficits in eye gaze
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arousal to seeing others’ distress was indexed 
using physiological measures (e.g. heart rate).

This deficit in emotional response appears 
to have a biological basis. When adolescents 
high in CU traits were shown photos of 
people displaying fearful facial expressions, 
researchers found reduced activity in the 
amygdala, a brain region strongly associated 
with the processing of emotions such as fear 
and aggression (Jones et al. 2009).

In contrast, f indings for cognitive 
empathy are less clear. There is now fairly 
consistent evidence that children with CU 
traits have difficulty in accurately recognising 
others’ emotions, particularly sadness and 
fear. However, some studies have found 
that CU traits are associated with better 
performance on tasks assessing cognitive 
empathy, including perspective-taking and 

There is strong evidence for deficits in 
affective empathy in children with CU traits. 
This finding occurs whether empathy is 
assessed using child or parent questionnaires, 
or during laboratory tasks where children’s 

Theory of Mind, while others have found 
no relationship. Therefore, the relationship 
between CU traits and cognitive empathy 
is likely to be more complex than originally 
thought, potentially differing across different 
components of cognitive empathy and 
changing as children develop.

Autism and CU traits
Children with autism and children with CU 
traits behave in similar ways — for example, 
showing reduced empathy, lack of affiliative 
behaviour (e.g. negative responses to parental 
affection) and increased aggressive and anti-
social behaviour. Deficits in eye gaze and 
emotion recognition are also seen in both 
groups. This has led to concerns that children 
with autism and/or children with CU traits 
may receive an incorrect diagnosis, and there-
fore potentially also receive treatment that 
does not address their needs.

The distinction between cognitive and 
affective empathy can help explain the 
different reasons underlying the insensitive 
behaviour of these two groups. Put simply, 

CHILDREN WITH AUTISM AND 
CHILDREN WITH CU TRAITS 
BEHAVE IN SIMILAR WAYS
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that they do, but lack concern for others’ 
feelings.

As a result, for the vast majority of children 
with autism, any resemblance to CU traits is 
superficial in nature. However, some research 
has shown that CU traits and autism do 
co-occur for a small group of children with 
antisocial behaviour, and this subgroup 
appear to show especially severe antisocial 
behaviour (e.g. cruelty to animals).

Conclusion
Research on children with CU traits has 
helped our understanding of the differ-
ent cognitive and affective components of 
empathy, how they relate to one another and 
change with development. This research has 
also increased our understanding of how 
children with CU traits and children with 
autism may behave in a similar manner, but 
for different reasons. More research is needed 
to understand how best to help children with 
overlapping difficulties.

children with autism show impairments 
in the ability to identify others’ thoughts, 
recognise others’ facial emotion expressions, 
and in their performance on Theory of 
Mind tasks. However, in contrast to children 
with CU traits, children with autism have a 
normal, healthy ability to respond affectively 
to others’ feelings.

The difference between these two groups 
therefore appears to lie in ‘feeling’ versus 
‘knowing’. Children with autism have a 
normal emotional response to others’ distress 
but may display a lack of concern due to 
their difficulties in understanding others’ 
mental states, while children with CU traits 
understand how and why others feel the way Jennifer Allen is a lecturer and clinical 

psychologist at the department of 
psychology and human development, 
UCL Institute for Education.

Alice Jones is a senior lecturer at the 
department of psychology, Goldsmiths, 
University of London.
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Bob Petrella can remember every single 
detail from his past. Name any date and he 
can tell you what he had for breakfast, what 
the weather was like, who else was there. He 
is one of a rare group of people with highly 
superior autobiographical memory (HSAM). 
It’s a phenomenon that has only recently 
been studied by psychologists. The first case 
study of the condition was conducted by the 
memory researcher James McGaugh and pub-
lished in 2006 about a woman, referred to 
as AJ (real name Jill Price). She remembers  
everything since she was 14 years old. 

McGaugh and his team have researched 
the phenomenon. In a recent study (LePort et 
al. 2016) they compared people with HSAM 
to those without. They found, for example, 
that when both groups of people were given 
unexpected recall tasks the two groups had 
equal recall when asked to remember events 

from a week ago but going further back 
people with HSAM had far superior recall. 
This suggests that the ability is not related to 
initial storage but rather, to a superior ability 
to retain memories.

It has been suggested that HSAM may be 
the effect of an excessive amount of repetition 
where individuals almost obsessively revisit 
past events and continually rehearse them. 
In fact, one study (LePort et al. 2012) looked 

at the brains of people with HSAM and 
found that some of the areas that were 
abnormally enlarged included the caudate 
nucleus and putamen. These regions of the 
brain are also enlarged in people who display 
other obsessive symptoms such as repeated 
handwashing or checking a door is locked.

Such insights may have a useful application 
in treating psychological disorders such as 
depression, where faulty memories may 
exacerbate a person’s negative world view. 
The research on HSAM shows that long-term 
memories can be improved through keeping 
diaries and constantly rehearsing events 
from the past so they are more accurately 
remembered.

Cara Flanagan

Highly superior 
autobiographical 
memory
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 exam focus

Here are some of the responses that children often give when 
asked about their feelings when they are given some maths to do:

 ■ Fear — It makes me need the toilet.
 ■ Avoidance — Sometimes I’m a little bit bored and then I want to 

get out.
 ■ Failure — Kind of nervous I’ll get them wrong.
 ■ Perception of low ability — I get frustrated and then I get angry 

with my brain.
 ■ Confusion — Like if it’s two you say five because they look the 

same.
It is important to distinguish here between maths anxiety and 

dyscalculia. They can often be mistaken for the same thing but they 
are very different. Dyscalculia is a problem akin to dyslexia and leads 
to difficulty seeing the numbers correctly. If you think you have this 
problem, then you should get it properly checked out. Maths anxiety 
is more straightforward in that you see the numbers in front of you 

Managing maths anxiety

Many people get a little anxious about their ability to do maths, 
especially mental maths and non-simple arithmetic. When we 

talk about maths anxiety we mean something that is much more 
problematic than just feeling worried — it occurs when the anxiety 
leads to a proper fear response (see Box 1). Maths anxiety has been 
defined as ‘a negative emotional response that inhibits the ability 
to work with numbers and solve mathematical problems that has a 
negative impact on performance’ (Richardson and Suinn 1972).

Maths anxiety is not like other forms of anxiety. People can have 
this kind of anxiety when they are not anxious in any other aspect 
of their lives. If you suffer from this form of anxiety then you might 
well have developed it when you were about 5 or 6 years old. It is 
often around this age that children have their first encounter with a 
negative experience around maths and this then creates the anxiety 
that can continue into adulthood.

Causes of maths anxiety
Maths anxiety can be caused by a number of different things. It 
might develop out of a fear of getting a sum wrong, a negative 
experience when you did get a sum wrong, or even because of a mis-
placed attempt to reassure you (such as a teacher mentioning that 
they might have had problems with arithmetic when they were your 
age). It might be helpful for a maths-anxious person to try to reflect 
on when they first noticed becoming anxious in the face of maths. 
It might also help to identify the kinds of response they experience 
when looking at a maths problem.

Box 1 The fear response

Perception of a threatening stimulus means that the sympathetic 
branch of the autonomic nervous system is aroused. The hormone 
adrenaline is released, which triggers the ‘fight or flight response’ 
— characterised by a faster heart and breathing rate, sweatiness, 
‘butterflies’ in your stomach and so on. A further consequence is that 
higher cognitive abilities are reduced: you can’t think clearly.

Kevin Silber offers advice, based on 
psychology, for students whose heart starts 
to beat faster when they see numbers
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I can describe what to do using only words as 
follows:

There are seven numbers. To find the mean I 
need to add the numbers together and, in 
this case, divide the answer by seven.

Now, turning to the numbers I have:

Step one 19+33+24+45+27+19+32 = 199
Step two  199/7 = 28.42

Suppose that I make a mistake and add up 
the numbers incorrectly. Perhaps in my panic I 
only add together six of the numbers and make 
the total 172 (I forgot to add in the 27). I then 
divide this by 7 and write my answer down as 
24.57. However, I have shown my working. Is this 

marked as totally wrong? If the question was only 
worth 1 mark then the answer is yes but I have only 

lost 1 mark. If the question was worth 2 marks then the marker has 
the ability to recognise that the method was correct (because you 
showed your working) but you made an arithmetic error. You are 
likely to get 1 mark but not 2.

What have we learned?
If you are faced with being maths anxious there are two ways you 
can approach the maths elements of the A-level:
1 I’m useless at maths so I won’t be able to do this so I might as well 
just accept that I am going to fail.
2 I do struggle with maths and I get anxious about the statistics 
questions but I know that some of the statistics section is about 
information (which I can do) and the calculations are about applying 
a recipe. I might make a mistake in carrying out the recipe but I can 
certainly say what the recipe is. This is not a disaster.

Finally, if you are to succeed with the second of these two 
approaches it is important to remember the value of practice. It 
is tempting to accept defeat concerning the maths part of the 
exam and to decide to concentrate your efforts only on the other 
elements of the A/AS-level. Unfortunately, the statistics questions 
are not going away and they do count for a reasonable number of 
marks. The only way you can succeed in method two is to ensure 
that you give over enough revision and practice time to learning the 
information parts of statistics and learning the methods you need 
to do the calculations. When you practise, give yourself a pat on 
the back for getting the method correct even if you got the answer 
wrong. You’ll be surprised what a difference it will make to your 
overall mark.

and can read them all correctly but you panic about what to do with 
them.

Approaching revision and the exam
One of the key skills in coping with any anxiety is to be able to relax, 
and this is also true of maths anxiety. There are many relaxation 
techniques that are readily available and some 
of these are ones that you can carry out in 
the exam before you start to tackle the 
statistics questions. They do need to 
be practised beforehand, during your 
revision, so that when you are in the 
exam you can carry them out effectively 
with ease and without it eating into too 
much of your writing time.

Tackling a statistics question
Trying to put an anxiety in perspective often 
helps to alleviate the symptoms. Within the 
context of statistical tests for psychology 
there are a number of ways in which you 
might try to take a calmer approach to the 
problem.

First, we can separate the statistical knowledge 
you need into the ‘maths’ bit and the ‘information’ bit. When you 
need to know which test you would apply to analyse a particular 
type of data this is not doing maths. If I asked you which kind of 
screwdriver you would need to remove a particular type of screw 
you would not see this as a physics problem but simply a problem of 
information. Either you know the answer because you have learned 
the information or you don’t know the information. The statistical 
tests you need to use are based on the characteristics of the data and 
not the numbers involved. Learning, for example, that you use a thing 
called a t-test for interval data is just knowing some information. 
There are lots of parts of the research methods topics that have 
nothing to do with numbers (see Box 2).

Next, we have to deal with the numbers bit. Again, take a 
systematic approach. There are two components to a maths 
calculation. One is knowing how to perform a calculation and the 
other is getting the right answer. These are not always one and the 
same thing.

Imagine I am asked to calculate the mean of the following set of 
scores:

19, 33, 24, 45, 27, 19, 32

Kevin Silber is a senior lecturer in psychology at the University 
of Derby. Kevin works as part of a team of researchers who are 
exploring the reasons behind maths anxiety and possible ways 
of reducing it. He has also been an A-level psychology examiner 
for over 30 years.

Box 2 Research methods, maths and statistics

This article is about maths anxiety. It is important to distinguish 
between research methods and maths. The exam boards state that 
at least 25% of the exam questions will be related to the topic of 
research methods and this includes 10% related to maths skills. So, 
most of what you are examined on relates to wider issues of research. 
The research methods content is just about information.

Maths is further subdivided into subsets such as arithmetic (fractions, 
calculations, etc.) and statistics (descriptive ones and inferential 
tests). This article makes the point that a component of any maths 
question is also just information.

 

Richardson, F. C. and Suinn, R. M. (1972) ‘The mathematics anxiety 
rating scale: psychometric data’, Journal of Counselling Psychology, 
Vol. 19, No. 6, p. 553.
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When you think of passion, what 
colour comes to mind? According to 

US psychologists, most people answer ‘red’. 
Indeed, psychological research has found 
that women are seen as more attractive and 
sexually desirable when wearing red than 
when wearing blue. And the same is true 
for men — wearing red makes them more 
sexually appealing and also means they are 
judged as higher in status.

That may explain why Donald Trump 
wears a red tie, though that is also because 
red is the colour of the Republican Party. 
In fact, research has also found that red 
influences who people vote for, preferring a 
party with red.

In sport, too, red appears to have 
talismanic properties. Attrill et al. (2008) 
studied 56 seasons of English football and 
discovered that on average teams whose 
first-choice kit was red finished higher in the 
league and won more home games than 
teams wearing other colours. This might 
explain why Liverpool, Manchester United 
and Arsenal have won 40 out of 72 league 
titles between them since the Second World 
War.

The England World Cup team of 1966 
wore red, rather than their usual white. They 
have not won a World Cup or European 
Championship since, despite having worn red 
on several occasions.
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