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Psychology assessment consists of three skills: describing what you know, applying your knowledge and analysing/evaluating this knowledge. This applies to all students – AS students and A level students.

On pages 387–397 we look at the skills needed for A level Psychology, which will help you to see why we have designed our spreads as they are.

What is an ‘assessment objective’ (AO)?

It is something that is used to assess your ability.

You can demonstrate what you know by describing it (AO1) but there is more to knowledge than that. There is the further skill of being able to use your knowledge in new situations (applying your knowledge, AO2). And a further skill is to be able to judge the value of your knowledge (evaluation, AO3).

All three of these skills are what you are examined on.

P – Identify the POINT to be made.

E – ELABORATE the point. Which can be done with an EXAMPLE, or some EVIDENCE from a research study or an EXPLANATION.

T – End with a link back to the essay title and/or give a conclusion: ‘THIS suggests ...’ ‘THEREFORE ...’ ‘THIS means ...’.

Analysing and evaluating 

Assessment objective 3 (AO3)

is concerned with your ability to evaluate the theories, concepts and studies you have learned about.

We have presented the AO3 material on the right-hand side of each spread.

Generally we have provided:

• Two or three evaluation points. Each of these is divided into three paragraphs to help you understand how to structure evaluation using PET.  

• One counterpoint – to help you develop the skill of discussion. Extended writing questions may say ‘Discuss’ which means you should present your evaluation points as a two-sided discussion (point and counterpoint).

• One evaluation extra – for those who want a bit more evaluation we oﬀ er a debate to consider. It is always preferable to include fewer points but really elaborate the ones you do, rather than trying to cover many poorly explained points. So this really is an ‘extra’.

Applying your knowledge

Assessment objective 2 (AO2)

is concerned with being able to apply your psychological knowledge.

It is a really good way to assess whether you do understand psychological knowledge.

On every spread we usually have two or three ‘Apply it’ questions which give you a chance to practise this AO2 skill of application in relation to both concepts and research methods.

Research methods topics are covered in Chapter 3 but we have given you a chance to apply them throughout the book.

Describing what you know

Assessment objective 1 (AO1)

is concerned with your ability toreport detailed descriptions of psychological knowledge and demonstrate your understanding of this knowledge.

On most spreads in this book we have presented all the AO1 material on the le -hand side. 

We have divided the text up with subheadings to help you organise your understanding. Each heading should act as a cue for material to recall and matches the material in the summary at the end of each chapter.

How to use this book
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Extra features on each spread

What the speciﬁ cation says

The spread begins (top le ) with an excerpt from the speciﬁ cation showing you what is covered on the spread. There is also a brief analysis of what the speciﬁ cation entry means.

Deﬁ nition of speciﬁ cation terms

The speciﬁ cation terms are explained, mirroring what you might be expected to know if you were asked to explain the terms. These key terms are emboldened in blue in the text. 

Other important words are emboldened in the text and explained in the glossary, which forms part of the index.

Study tips

This book has been written by very experienced teachers and subject experts. When there is room they give you some of their top tips about the skills necessary to demonstrate your understanding of psychology. The study tips may also include pointers about typical misunderstandings.

Check it

A sample of practice questions is provided to help you focus on how you will be using the material on the spread.

The ﬁ nal question is an extended writing question. A level students need to answer 16-mark questions. Extended writing skills are discussed on pages 394–395.

Extra features in each chapter

Chapter introduction

Each chapter begins with discussion points that might help you start thinking about the topic.

Practical corner

Questions on research methods account for about 25% of the assessment, therefore you should devote a lot of time to understanding how psychologists conduct research. There is no better way to do this than being a researcher yourself. We oﬀ er some ideas for research activities and provide additional opportunities to practise research methods and mathematical skills.

Chapter summary

Each chapter ends with a useful spread summarising the key points from each main content spread. 

These summaries should help you revise. Look at each key point and see what you can remember. Look back at the spread to remind yourself. Each time you do this you should remember more.

Practice questions, answers and feedback

Learning how to produce eﬀ ective question answers is a SKILL. On this spread in each chapter we look at some typical student answers to practice questions. The comments provided indicate what is good and bad in each answer.

Multiple-choice questions (MCQs)

Here’s a chance to test your new-found knowledge. Questions are given for each spread in the chapter, with answers at the bottom right of the multiple-choice questions spread. Keep trying until you get 100%.

Student digital book (SDB)

A digital version of this student book is also available if your school has access to our Digital Book Bundle of student and teacher resources. You can view this digital version via a tablet or computer at school, home or on the bus – wherever it suits you.

There are extra features in the student digital book that support your studies. For every spread in this book there are:

• Lifelines: Very straightforward, easy-to-digest key descriptive points for the spread topic.

• Extensions: Extra information, studies or activities to challenge and stretch you further.

• Web links to YouTube videos or other sites.

• Answers to the Apply it and Evaluation extra questions in this book (invaluable!).

• Quizzes: Interactive, self-marking quizzes that help to check and reinforce your understanding of a topic.

• Practice questions: Extra questions to help you practise your skills.

Need a lifeline?

The SDB is your answer. 

How to use this book//5
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Chapter 1



Approaches in 

Psychology



If you were a painter …how would you describe this picture? 

What features or aspects would be of most interest to you?

If you were a geographer …how would you describe this picture?

If you were a historian …how would you describe this picture?

If you were a mathematician … how would you describe this picture?

If you were a bee …how would you describe this picture?

You are a psychologist ...How would you describe this picture?

Just as this picture could be described in different ways by different people (or insects!), so different psychologists approach the study of human beings in different ways.

In this chapter, we explore some of the key approaches in psychology and their suggestions as to how we should best investigate and understand human behaviour and experience.

First, however, we chart the origins of psychology, from its early beginnings, through to the present day.
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Origins of Psychology

The specification says…

Origins of Psychology: Wundt, introspection and the emergence of Psychology as a science.

The idea of psychology as a distinct branch of study is generally dated at around 1880 when the ﬁ rst experimental lab was established.

That said, the philosophical roots of psychology stretch back much earlier than this. On this spread, we shall describe the work of the ﬁ rst ever experimental psychologist, as well as chart the emergence of psychology as a scientiﬁ c discipline.

Key terms

Introspection The ﬁ rst systematic experimental attempt to study the mind by breaking up conscious awareness into basic structures of thoughts, images and sensations.

Psychology The scientiﬁ c study of the mind, behaviour and experience.

Science A means of acquiring knowledge through systematic and objective investigation. The aim is to discovergenerallaws.

Wundt and introspection

Wundt’s lab

In 1879 Wilhelm Wundt opened the ﬁ rst ever lab dedicated entirely to psychological enquiry in a little town called Leipzig in Germany. Wundt’s work is signiﬁ cant because it marked the beginning of scientiﬁcpsychology, separating it from its broader philosophical roots. Wundt’s aim was to try to analyse the nature of human consciousness, and thus represented the ﬁ rst systematic attempt to study the mind under controlled conditions. His pioneering method became known as introspection.

Standardised procedures

One of Wundt’s main objectives was to try and develop theories about mental processes, such as language and perception. He and his co-workers recorded their experiences of various stimuli they were presented with, such as diﬀ erent objects or sounds. They would divide their observations into three categories: thoughts, images and sensations. For instance, participants might be given a ticking metronome and they would report their thoughts, images and sensations. 

Structuralism

Isolating the structure of consciousness in this way is called structuralism. The stimuli that Wundt and his co-workers experienced were always presented in the same order and the same instructions were issued to all participants. 

The emergence of Psychology as a science

What is science? Science involves building knowledge through systematic and objective (unbiased) measurement. The aim is to discover general laws. If psychology is a science (and most modern commentators would probably agree that it is), what has made psychology the science it is today?

1900s Behaviourists 

By the beginning of the 20th century, the value of introspection was questioned by many, most notably the behaviourist John B. Watson. The problem was that introspection produced subjective data (rather than objective), so that it was very diﬃ  cult to establish general laws. Watson, and later B.F. Skinner, proposed that a truly scientiﬁ c psychology should only study phenomena that can be observed objectively and measured. For this reason, behaviourists focused on behaviours that they could see, and used carefully controlled experiments. The behaviourist approach would go on to dominate scientiﬁ c psychology for the next 50 years.

1950s Cognitive approach 

The digital revolution of the 1950s gave a new generation of psychologists a metaphor for studying the mind. Cognitive psychologists likened the mind to a computer (e.g. the multi-store model) and tested their predictions about memory and attention using experiments. The cognitive approach ensured that the study of the mind was, once again, a legitimate and highly scientiﬁ c aspect of the discipline.

1980s Biological approach 

In more recent times, the biological approach has taken scientiﬁ c psychology to new levels. Researchers within this area have taken advantage of advances in technology to investigate physiological processes as they happen. An example of this is the use of sophisticated scanning techniques such as fMRI and EEG to study live activity in the brain. New methods (e.g. genetic testing) have also allowed us to better understand the relationship between genes and behaviour.

17th century – 19th century

Psychology is a branch of the broader discipline of philosophy. If psychology has a deﬁ nition during this time it is as experimental philosophy.

1900s 

Sigmund Freud emphasises the inﬂ uence of the unconscious mind on behaviour (the psychodynamic approach). He also develops his person-centred therapy, psychoanalysis, and shows that physical problems can be explained in terms of conﬂ icts within the mind.

1879

Wilhelm Wundt

opens the ﬁ rst experimental psychology lab in Germany, and psychology emerges as a distinct discipline in its own right.

1913

John B. Watson

writes Psychology as the Behaviourist views it and, later with B.F. Skinner, establishes the behaviourist approach. The psychodynamic and behaviourist approaches dominate psychology for the ﬁ rst half of the 20th century.

1950s

Carl Rogers and Abraham Maslow

develop the humanistic approach, the so-called ‘third force’ in psychology, rejecting the behaviourist and the psychodynamic view that human behaviour is determined by outside factors. Humanistic psychologists emphasise the importance of self-determination and free will.

Whatwe’regonna

dorightnowisgo

back…backintime.
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1. Explain what Wundt meant by ‘introspection’.[3 marks]

2. Brieﬂ y explain Wundt’s role in the emergence of psychology as a science. [4 marks]

3. Discuss Wundt’s contribution to psychology.[8 marks]

4. Outline and evaluate the emergence of psychology as a science. 

[8 marks]

Check it

Wundt’s contributionX

Wundt produced the ﬁ rst academic journal for psychological research and wrote the ﬁ rst textbook! He is o en referred to as the founder of modern psychology. It is even suggested that Wundt’s pioneering research set the foundation for approaches that were to come, particularly the behaviourist approach and cognitive psychology.

Consider: Does this justify the fact that his methods may have been unscientiﬁ c? 

Evaluation etra

Evaluation

Scientiﬁ c

One strength of Wundt’s work is that some of his methods were systematic and well-controlled (i.e. scientiﬁ c).

All introspections were recorded in the controlled environment of the lab, ensuring that possible extraneous variables were not a factor. As described on the le , procedures and instructions were carefully standardised so that all participants received the same information and were tested in the same way.

This suggests that Wundt’s research can be considered a forerunner to later scientiﬁ c approaches in psychology, such as the behaviourist approach.

Subjective data

One limitation is that other aspects of Wundt’s research would be considered unscientiﬁ c today.

Wundt relied on participants self-reporting their mental processes. Such data is subjective (inﬂ uenced by a personal perspective). Also participants may have hidden some of their thoughts. It is diﬃ  cult to establish meaningful ‘laws of behaviour’ from such data. And general laws are useful to predict future behaviour, one of the aims of science.

This suggests that some of Wundt’s early eﬀ orts to study the mind were ﬂ awed and would not meet the criteria of scientiﬁ c enquiry.

1960s 

Albert Bandura

proposes the social learning theory. This approach draws attention to the role of cognitive factors in learning, providing a bridge between the newly established cognitive approach and traditional behaviourism. 

1950s

The introduction of the digital computer gives psychologists a metaphor for the operations of the human mind. The cognitive approach

reintroduces the study of mental processes to psychology but in a much more scientiﬁ c way than Wundt’s earlier investigations.

1980s onwards 

The biological approach begins to establish itself as the dominant scientiﬁ c perspective in psychology. This is due to advances in technology that have increased understanding of the brain and biological processes. 

Eve of the 21st century

Towards the end of the last century, cognitive neuroscience

emerges as a distinct discipline bringing together the cognitive and biological approaches. Cognitive neuroscience investigates how biological structures inﬂ uence mental states.

Paradigm

The philosopher Thomas Kuhn said that any science must have a paradigm: a set of principles, assumptions and methods that all people who work within that subject agree on. He went on to say that psychology is not a science because it does not have a paradigm as there is so much internal disagreement at its core. 

Consider: Do psychologists generally ‘disagree’ with each other? What do you conclude about psychology as a science? 

Evaluation etra

X

Evaluation

Modern Psychology

One strength is that research in modern psychology can claim to be scientiﬁ c.

Psychology has the same aims as the natural sciences – to describe, understand, predict and control behaviour. The learning approaches, cognitive approach and biological approach all rely on the use of scientiﬁ c methods, for example, lab studies to investigate theories in a controlled and unbiased way.

This suggests that throughout the 20th century and beyond, psychology has established itself as a scientiﬁ c discipline.

Subjective data

One limitation with psychology is that not all approachesuse objective methods.The humanistic approach rejects the scientiﬁ c approach, preferring to focus on individual experiences and subjective experience. The psychodynamic approach makes use of the case study method which does not use representative samples. Finally, the subject of study – human beings – are active participants in research, responding for example to demand characteristics. 

Therefore a scientiﬁ c approach to the study of human thought and experience may not always be desirable or possible.

onwards
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Learning approaches: The behaviourist approach

The specification says…

Learning approaches: i) The behaviourist approach, including classical conditioning and Pavlov’s research, operant conditioning, types of reinforcement and Skinner’s research.

The behaviourist approach emerged at the beginning of the 20th century and became the dominant approach in psychology for half of that century.

It is also credited as being the driving force in the development of psychology as a scientiﬁ c discipline.

Key terms

Behaviourist approach A way of explaining behaviour in terms of what is observable and in terms of learning.

Classical conditioning Learning by association. Occurs when two stimuli are repeatedly paired together – an unconditioned (unlearned) stimulus (UCS) and a new ‘neutral’ stimulus (NS). The neutral stimulus eventually produces the same response that was ﬁ rst produced by the unconditioned (unlearned) stimulusalone. 

Operant conditioning A form of learning in which behaviour is shaped and maintained by its consequences. Possible consequences of behaviour include reinforcement (positive or negative) and punishment.

Reinforcement A consequence of behaviour that increases the likelihood of that behaviour being repeated. Can be positive or negative.

The behaviourist approach

Assumptions

The behaviourist approach is only interested in studying behaviour that can be observed and measured. It is not concerned with investigating mental processes of the mind because these were seen as irrelevant. Early behaviourists such as John B. Watson (1913) rejected introspection as it involved too many concepts that were vague and diﬃ  cult to measure. As a result, behaviourists tried to maintain more control and objectivity within their research and relied on lab studies as the best way to achieve this.

Behaviourists believe that all behaviour is learned. They describe a baby’s mind as a ‘blank slate’ and this is written on by experience. Following Darwin, behaviourists suggested that the basic processes that govern learning are the same in all species. This meant that in behaviourist research, animals replace humans as experimental subjects. Behaviourists identiﬁ ed two important forms of learning: classical conditioning and operant conditioning.

Classical conditioning – Pavlov’s research

Classical conditioning is learning through association and was ﬁ rst demonstrated by Ivan Pavlov (1927). Pavlov showed how dogs could be conditioned to salivate to the sound of a bell if that sound was repeatedly presented at the same time as they were given food. Gradually, Pavlov’s dogs learned to associate the sound of the bell (a stimulus) with the food (another stimulus) and would produce the salivation response every time they heard the sound. 

Thus, Pavlov was able to show how a neutral stimulus, in this case a bell, can come to elicit a new learned response (conditioned response) through association (see diagram le ).

Operant conditioning – Skinner’s research

B.F. Skinner (1953) suggested that learning is an active process whereby humans and animals operate on their environment. In operant conditioning behaviour is shaped by its consequences: 

• Positivereinforcement is receiving a reward when a certain behaviour is performed, for example, praise from a teacher for answering a question correctly in class. 

• Negative reinforcement occurs when an animal (or human) avoids something unpleasant. The outcome is a positive experience. For example, when a student hands in an essay so as not to be told oﬀ , the avoidance of something unpleasant is the negative reinforcement. Similarly, a rat may learn through negative reinforcement that pressing a lever leads to avoidance of an electric shock (below).

• Punishment is an unpleasant consequence of behaviour, for example being shouted at by the teacher for talking during a lesson. (Finding a way to avoid that would be negative reinforcement.)

Positive and negative reinforcement increase the likelihood that behaviour will be repeated. Punishment decreases the likelihood that behaviour will be repeated. 

1  Before conditioning

2  During conditioning3  After conditioning

unconditionedstimulus

foodsalivation

response

food

bellsalivation

response

bell      salivation

response

bellno salivation

response

neutralstimulus

unconditionedresponse

 no conditionedresponse

conditionedstimulus

 conditionedresponse

The Skinner box

(A) Skinner conducted experiments with rats, and sometimes pigeons, in specially designed cages called Skinner boxes. Every time the rat activated a lever (or pecked a disc in the case of the pigeon) within the box it was rewarded with a food pellet. From then on the animal would continue to perform the behaviour.

(B) Skinner also showed how rats and pigeons could be conditioned to perform the same behaviour to avoid an unpleasant stimulus, for example an electric shock. 

Questions

1. Which aspect of operant conditioning does paragraph A illustrate? 

2. Which aspect of operant conditioning does paragraph B illustrate?

Often, students have diﬃ  culty explaining the distinction between negative reinforcement and punishment. Remember that negative reinforcement increases the likelihood of a behaviour being repeated (because it avoids an unpleasant consequence). In contrast, punishment decreasesthe likelihood of a behaviour being repeated (because of its unpleasant consequence).

Study tip
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Behaviourism and gambling 

Skinner discovered that if an animal was rewarded every time it activated the lever or pecked the disc, the conditioned behaviour would quickly die out (become extinct) as the animal was satiated (full of food pellets!).

It was revealed that a variable ratio schedule would prolong the behaviour and was most resistant to extinction. Here, reinforcement is given after an unpredictable (variable) number of responses are produced, for example, every 10, 15, 12, etc., times the lever is pressed.

This has been applied to a number of forms of human behaviour, including gambling addiction. 

Question

Explain how addiction to gambling could be explained by the principles above.

Behaviourism and gaming

David Wong (2008) has used Skinnerian principles to explain addiction to video games in his article 5 creepy ways video games are trying to get you addicted. His argument is that the video game environment is a form of Skinner box providing reinforcement that is dependent on certain behaviours. For instance, shooting zombies in the example above leads to successful completion of a level, a high score, etc. 

The use of the lever or joystick in many video games, it is argued, is analogous to the behaviour exhibited by the rat in the Skinner box, and the success and addictive nature of many early video games, such as Pac-Man, is explained by the fact that the central character navigates its way around the screen literally munching on food pellets!  

Question

How could video game addiction be explained using behaviourist principles? 

How could the urge to shoot zombies in a video game be explained by operant conditioning?

1. Brieﬂ y outline what the behaviourist approach means by ‘classical conditioning’. 

[2 marks]

2. Outline two types of reinforcement as suggested by the behaviourist approach. 

[4 marks]

3. Outline and evaluate the behaviourist approach in psychology.[16 marks]

Check it

Ethical issues 

Although procedures such as the Skinner box allowed behaviourists to maintain a high degree of control over their experimental ‘subjects’, many have questioned the ethics of conducting such investigations. Animals were housed in harsh, cramped conditions and deliberately kept below their natural weight so they were always hungry.

Consider: Does what we learn from studies such as the Skinner box justify the way the animals were treated?

Evaluation etra

X

Evaluation

Well-controlled research

One strength of the behaviourist approach is that it is based on well-controlled research.

Behaviourists focused on the measurement of observable behaviour within highly controlled lab settings. By breaking down behaviour into basic stimulus–response units, all other possible extraneous variables were removed, allowing cause-and-eﬀ ect relationships to be established. For instance, Skinner was able to clearly demonstrate how reinforcement inﬂ uenced an animal’s behaviour.

This suggests that behaviourist experiments have scientiﬁ c credibility.

CounterpointHowever, the problem with this is that behaviourists may have oversimpliﬁ ed the learning process. By reducing behaviour to such simple components, behaviourists may have ignored an important inﬂ uence on learning – that of human thought. Other approaches, such as social learning theory (next spread) and the cognitive approach (page 14) have drawn attention to the mental processes involved in learning.

This suggests that learning is more complex than observable behaviour alone, and that private mental processes are also essential.

Real-world application

Another strength of the behaviourist approach is that the principlesof conditioning have been applied to real-world behaviours and problems.

For example, operant conditioning is the basis of token economy systems that have been used successfully in institutions, such as prisons and psychiatric wards. These work by rewarding appropriate behaviour with tokens that can be exchanged for privileges. For an example of how classical conditioning has been applied to the treatment of phobias, see Year 1 book page 148. 

This increases the value of the behaviourist approach because it has widespread application.

Environmental determinism

One limitation of the behaviourist approach is that it sees all behaviour as conditioned by past conditioning experiences.

Skinner suggested that everything we do is the sum total of our reinforcement history. When something happens we may think ‘I made the decision to do that’ but, according to Skinner, our past conditioning history determined the outcome. This ignores any possible inﬂ uence that free will may have on behaviour (Skinner himself said that free will is an illusion).

This is an extreme position and ignores the inﬂ uence of conscious decision-making processes on behaviour (as suggested by the cognitive approach). 

Learning approaches:The behaviourist approach//11
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Learning approaches: Social learning theory

The specification says…

Learning approaches: ii) Social learning theory including imitation, identification, modelling, vicarious reinforcement,the role of mediational processes and Bandura’s research.

Albert Bandura proposed social learning theory as a development of the behaviourist approach. He argued that classical and operant conditioning could not account for all human learning – there are important mental processes that mediate between stimulus and response.

Key terms

Social learning theory A way of explaining behaviour that includes both direct and indirectreinforcement,combining learning theory with the role of cognitive factors.

Imitation Copying the behaviour of others.

Identiﬁcation A desire to be associated with a particular person or group often because the person/group possesses certain desirable characteristics.

Modelling From an observer’s perspective, modelling is imitating the behaviour of a role model. From the role model’s perspective, modelling is the precise demonstration of a speciﬁ c behaviour that may then be imitated by an observer.

Vicarious reinforcement Reinforcement which is not directly experienced but occurs through observing someone else being reinforced for a behaviour. This is a key factor in imitation.

Mediational processes Cognitive factors (i.e. thinking) that inﬂ uence learning and come between stimulus and response.

Social learning theory 

Assumptions

Albert Bandura agreed with the behaviourists that behaviour is learned from experience. However, his social learning theory(SLT) proposed a diﬀerent way in which people learn – through observation and imitation of others (i.e. it is social – involving others). SLT suggested that learning occurs directly, through classical and operant conditioning, but also indirectly.

Vicarious reinforcement

For indirect learning to take place an individual observes the behaviour of others. The learner may imitate this behaviour but, in general, imitation only occurs if the behaviour is seen to be rewarded (reinforced) rather than punished, i.e. vicarious reinforcement occurs (see study by Bandura and Walters in Apply it below). Thus, the learner observes a behaviour but most importantly also observes the consequences of a behaviour.

The role of mediational processes 

The role of mediational processes 

SLT is o en described as the ‘bridge’ between behaviourist learning theory (previous spread) and the cognitive approach (next spread) because it focuses on how mental (cognitive) factors are involved in learning. These mental factors mediate (i.e. intervene) in the learning process to determine whether a new response is acquired. Four mental or mediational processesin learning were identiﬁed by Bandura:1. Attention – the extent to which we notice certain behaviours. 2. Retention – how well the behaviour is remembered. 3. Motor reproduction – the ability of the observer to perform the behaviour. 4. Motivation – the will to perform the behaviour, which is o en determined by whether the behaviour was rewarded or punished. 

The ﬁ rst two of these relate to the learning of behaviour and the last two to the performance of behaviour. Unlike traditional behaviourism, the learning and performance of behaviour need not occur together. Observed behaviours may be stored by the observer and reproduced at a later time.

Identiﬁ cation

People (especially children) are more likely to imitate people they identify with, a process called identiﬁcation. The person they identify with is called a role model and the process of imitating a role model is called modelling (note: the behaviour of a role model is also called modelling). 

A person becomes a role model if they are seen to possess similar characteristics to the observer and/or are attractive and have high status. Role models may not necessarily be physically present in the environment, and this has important implications for the inﬂ uence of the media on behaviour (see facing page).

A child may want to imitate the dribbling skills of Paul Pogba (pictured), but may lack the necessary abilityrequired to reproduce the behaviour.

Bandura’s research 

Study A: Bandura et al. (1961) recorded the behaviour of young children who watched an adult behave in an aggressive way towards a Bobo doll (see right). The adult hit the doll with a hammer and shouted abuse at it. 

When these children were later observed playing with various toys, including a Bobo doll, they behaved much more aggressively towards the doll and the other toys than those who had observed a non-aggressive adult.

Question: Which aspect of SLT does study A illustrate?

Study B: Bandura, together with Richard Walters (Bandura and Walters 1963), showed videos to children where an adult behaved aggressively towards the Bobo doll. One group of children saw the adult praised for their behaviour (being told ‘Well done’). A second group saw the adult punished for their aggression towards the doll, by being told off. The third group (control group) saw the aggression without any consequence. 

When given their own Bobo doll to play with, the ﬁ rst group showed much more aggression, followed by the third group, and then the second. 

Question: Which aspect of SLT does study B illustrate?
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Video nasties

Bandura’s Bobo doll experiments have implications for the media – are children, and indeed some adults, inﬂ uenced by the violence and aggression they see on television, in movies and video games?

This debate was brought into sharp focus in 1990 following the death of James Bulger, a toddler from Liverpool murdered by two ten-year-old boys. At the time it was argued by many UK newspapers that the child killers were inspired by the horror ﬁ lm Child’s Play 3, and there were calls for rules and censorship on such ‘video nasties’ to be tightened.

However, many researchers dispute the link between the media and real-world violence. For example, Guy Cumberbatch et al. (2001) argues that supposed ‘video nasties’, of the type cited in the Bulger case, are much more likely to frighten children than to make them frightening (aggressive) towards others. He argues that isolated incidents such as these are better explained by other factors such as social deprivation, child abuse and early exposure to violence in the home.

Questions

1. Using social learning principles, explain why media (such as violent videos) may potentially have a negative impact on children’s behaviour. 

2. How might the media vicariously reinforce violence and aggression?

Reciprocal determinism X

Bandura emphasised reciprocal determinism, in the sense that we are not merely inﬂ uenced by our external environment, but we also exert an inﬂ uence upon it, through the behaviours we choose to perform. This element of choice suggests that there is some free will in the way we behave.

This contrasts with the behaviourist approach which denies the possibility of free will (see previous spread). 

Consider: Why is a less determinist position preferable?

Evaluation etra

Evaluation

Cognitive factors

One strength of the social learning theory approach is that it recognises the importance of cognitive factors in learning.

Neither classical nor operant conditioning can oﬀ er an adequate account of learning on their own. Humans and animals store information about the behaviour of others and use this to make judgements about when it is appropriate to perform certain actions. As Bandura observed:

‘Learning would be exceedingly laborious, not to mention hazardous, if people had to rely solely on the eﬀ ects of their own actions to inform them what they do. From observing others one forms an idea of how new behaviours are performed, and on later occasions this coded information serves as a guide to action’ (Bandura 1977).

This suggests that SLT provides a more comprehensive explanation of human learning by recognising the role of mediational processes.

CounterpointDespite this, SLT has been criticised for making too little reference to the inﬂ uence of biological factors on social learning. Although Bandura claimed natural biological diﬀ erences inﬂ uenced our learning potential, he thought that learning itself was determined by the environment. However, recent research suggests that observational learning, of the kind Bandura was talking about, may be the result of mirror neurons in the brain, which allow us to empathise with and imitate other people.

This suggests that biological inﬂ uences on social learning were under-emphasised in SLT.

Contrived lab studies

One limitation of social learning theory is that the evidence on which it is based was gathered through lab studies.

Many of Bandura’s ideas were developed through observation of young children’s behaviour in the lab. Lab studies are o en criticised for their contrived nature where participants may respond to demand characteristics. It has been suggested, in relation to the Bobo doll research (bottom of facing page) that, because the main purpose of the doll is to strike it, the children were simply behaving in a way that they thought was expected.

This suggests that the research may tell us little about how children actually learn aggression in everyday life.

Real-world application

Another strength is that SLT principles have been applied to a range of real-world behaviours.

Social learning theory has the advantage of being able to explain cultural diﬀ erences in behaviour. SLT principles, such as modelling, imitation and reinforcement, can account for how children learn from others around them, including the media, and this can explain how social/cultural norms are transmitted through particular societies. This has proved useful in understanding a range of behaviours, such as how children come to understand their gender role.

This increases the value of the approach as it can account for real-world behaviour.

1. Outline what social learning theorists mean by ‘identiﬁ cation’.  

[2 marks]

2. Explain one strength of social learning theory. [3 marks]3. Outline and evaluate social learning theory. [16 marks]

Check it

Stanley Kubrick withdrew his controversial 1971 ﬁ lm A Clockwork Orangefrom British cinemas after a series of ‘copycat’ incidents based on scenes from the ﬁ lm.

If you need to evaluate social learning theory you might, for example, use the Bobo doll studies (or other studies) to illustrate key points. However, you should keep descriptions of the procedures and ﬁ ndings within these studies to a minimum and instead make it clear how the implications/conclusions from these studies support (or contradict) key SLT concepts.

Study tip

Practical activity on page 25
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Problem-solving

A cognitive psychologist carried out an experiment into the effects of other people on problem-solving. An independent groups design was used. In Condition A, 15 children were given 30 problems each to solve in two hours. The children completed the task in the same room and were allowed to talk to each other. In Condition B, a different group of 15 children were given the same problems and the same time to solve them but worked in silence.

The number of problems solved in Condition A was 204; the number of problems solved in Condition B was 324.

Questions

1. What percentage of the total number of problems solved were solved in Condition B? (2 marks)

2. Calculate the mean number of problems solved per child in Condition A and Condition B. (2 marks) 

3. Sketch a suitable graphical display to represent the mean number of problems solved per child in Condition A and Condition B. (3 marks)

4. Explain one conclusion that can be drawn from the mean number of problems solved per child in Condition A and Condition B. (2 marks)

The cognitive approach

The specification says…

The cognitive approach: the study of internal mental processes, the role of schema, the use of theoretical and computer models to explain and make inferences about mental processes. The emergence of cognitive neuroscience.

The cognitive approach developed in the 1950s as a response to the behaviourists’ failure to acknowledge mental processes. The developmentof the ﬁ rst computers gave cognitive psychologists a metaphor for describing mental processes.

Key terms

Cognitive approach The term ‘cognitive’ has come to mean ‘mental processes’, so this approach is focused on how our mental processes (e.g. thoughts, perceptions, attention)aﬀect behaviour.

Internalmentalprocesses ‘Private’ operations of the mind such as perception and attention that mediate between stimulus and response.

Schema A mental framework of beliefs and expectations that inﬂ uence cognitive processing. They are developed from experience.

Inference The process whereby cognitive psychologists draw conclusions about the way mental processes operate on the basis of observed behaviour.

Cognitive neuroscience The scientiﬁ c study of those biological structures that underpin cognitive processes.

The cognitive approach

Assumptions

In direct contrast to the behaviourist approach, the cognitive approach argues that internal mental processes can, and should, be studied scientiﬁ cally. As a result, the cognitive approach has investigated those areas of human behaviour that were neglected by behaviourists, such as memory, perception and thinking. These processes are ‘private’ and cannot be observed, so cognitive psychologists study them indirectly by making inferences about what is going on inside people’s minds on the basis of their behaviour.

The role of schema

Cognitive processing can o en be aﬀ ected by a person’s beliefs or expectations, which are o en referred to as schema. Schema are ‘packages’ of ideas and information developed through experience. They act as a mental framework for the interpretation of incoming information received by the cognitive system. For example, you have a schema for a chair – something with legs that you can sit on. That’s a package of information learned through experience that helps you to respond to the object appropriately. 

Babies are born with simple motor schema for innate behaviours such as sucking and grasping. For example, the grasping schema consists of moving a hand towards an object and shaping the hand around the object in co-ordination with visual input.

As we get older, our schema become more detailed and sophisticated. Adults have developed mental representations for everything from the concept of psychology to a schema for what happens in a restaurant or what a typical zombie looks like. 

Schema enable us to process lots of information quickly and this is useful as a sort of mental shortcut that prevents us from being overwhelmed by environmental stimuli. However, schema may also distort our interpretations of sensory information, leading to perceptual errors (see examples on facing page). 

Theoretical and computer models 

Cognitive psychologists use both theoretical and computer models to help them understand internal mental processes. In reality there are overlaps between these two models but basically theoretical models are abstract whereas computer models are concrete things. 

One important theoretical model is the information processing approach, which suggests that information ﬂ ows through the cognitive system in a sequence of stages. These include input, storage and retrieval, as in the multi-store model (see Year 1 book page 48). This information processing approach is based on the way that computers function but a computer model would involve actually programming a computer to see if such instructions produce a similar output to humans. If they do we can suggest that similar processes are going on in the human mind. Such computational models of the mind have proved useful in the development of ‘thinking machines’ or artiﬁ cial intelligence (e.g. machines that can have a conversation with you).

The emergence of cognitive neuroscience

Cognitive neuroscience is the scientiﬁ c study of the inﬂ uence of brain structures on mental processes. Mapping brain areas to speciﬁ c cognitive functions has a long history in psychology. As early as the 1860s Paul Broca had identiﬁ ed how damage to an area of the frontal lobe

(which came to be known as Broca’s Area) could permanently impair speech production.

It is only in the last twenty-ﬁ ve years, however, with advances in brain imaging techniques such as fMRI and PET scans, that scientists have been able to systematically observe and describe the neurological basis of mental processes. For example, in research involving tasks that required the use of episodic and semantic memory, Buckner and Petersen (1996, see Year 1 book page 51) were able to show how these diﬀ erent types of long-term memory may be located on opposite sides of the prefrontal cortex. As well as this, the system in overall charge of working memory – the central executive – is thought to reside in a similar area (Braver et al. 1997). 

Scanning techniques have also proved useful in establishing the neurological basis of some mental disorders. On page 154 of our Year 1 book the link between the parahippocampal gyrus

and OCD is discussed. It appears to play a role in processing unpleasant emotions.

The focus of cognitive neuroscience has expanded recently to include the use of computer-generated models that are designed to ‘read’ the brain. This has led to the development of mind-mapping techniques known as ‘brain ﬁ ngerprinting’. One possible future application of this could be to analyse the brain wave patterns of eyewitnesses to determine whether they are lying in court!
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The inﬂ uence of schema on perception

1. Read the following paragraph: The Pschyology of Zombeis

Evrey gnereation gtes the mosnter it deserevs as the reprsenetaiton of its depeest faers. Tdoay’s zombeis, who are usulaly infetced in thier thuosands, repersent our modren faer of contaiguos disesaes, uncnotrolled medcial techonolgoy and socail colalpse. Zombeis are lniked, in our cutlure, with daeth and we probalby evovled to aviod daed and disesaed bodeis to aviod infcetoin’, accrodnig to Lynn Alden, a profsesor of pschyology at the Univesrity of Britsih Colmobia. ‘But its one thnig to aviod a corspe that ins’t movnig and qiute anotehr wehn tehy strat chasnig you!’

Question 

Explain the role of schema in helping you make sense of the information above.

2. Many people misread the following sentences.

Question 

Explain the role of schema in the misperception of the sentences above.

3. Bugelski and Alampay (1962) The rat-man

Two groups of participants were shown a sequence of pictures, either a number of different faces or a number of different animals. They were then shown the ambiguous ﬁ gure of the ‘rat-man’ (below).

Participants who saw a sequence of faces were more likely to perceive the ﬁ gure as a man, whereas participants who saw a sequence of animals were more likely to perceive the ﬁ gure as a rat.

Question 

Explain how the inﬂ uence of schema may account for this.

Soft determinismX

The cognitive approach is founded on so  determinism, i.e. the view that human behaviour may be determined by internal and external factors but we also can exert our free will at times. The hard determinism view says all our behaviour is determined by factors other than our will, such as conditioning and genes.

Consider: Why is the cognitive approach a more ﬂ exible position than the behaviourist approach? 

Evaluation etra

Evaluation

Scientiﬁ c methods

One strength of the cognitive approach is that it uses objective, scientiﬁ c methods.

Cognitive psychologists employ highly controlled and rigorous methods of study so researchers are able to infer cognitive processes at work. This has involved the use of lab studies to produce reliable, objective data. In addition, the emergence of cognitive neuroscience

has enabled the two ﬁ elds of biology and cognitive psychology to come together to enhance the scientiﬁ c basis of study.

This means that the study of the mind has a credible scientiﬁ c basis.

Counterpoint As cognitive psychology relies on the inference of mental processes, rather than direct observation of behaviour, it can occasionally suﬀ er from being too abstract and theoretical in nature. Similarly, research studies of mental processes are o en carried out using artiﬁ cial stimuli (such as tests of memory involving word lists) that may not represent everyday experience.

Therefore, research on cognitive processes may lack external validity.

Real-world application

Another strength of the cognitive approach is that it has practical application.

The cognitive approach is probably the dominant approach in psychology today and has been applied to a wide range of practical and theoretical contexts. For example, cognitive psychology has made an important contribution in the ﬁ eld of artiﬁ cial intelligence (AI) and the development of ‘thinking machines’ (robots). These are exciting advances that may revolutionise how we live in the future. Cognitive principles have also been applied to the treatment of depression (see Year 1 book pages 152–153) and improved the reliability of eyewitness testimony (see Year 1 book pages 58–63).

This supports the value of the cognitive approach.

Machine reductionism

One limitation of the cognitive approach is that it is based on machine reductionism.

There are similarities between the human mind and the operations of a ‘thinking machine’ such as a computer (inputs and outputs, storage systems, use of a central processor). However, the computer analogy has been criticised. Such machine reductionism ignores the inﬂ uence of human emotion and motivation on the cognitive system, and how this may aﬀ ect our ability to process information. For instance, research has found that human memory may be aﬀ ected by emotional factors, such as the inﬂ uence of anxiety on eyewitnesses (see Year 1 book pages 60–61).

This suggests that machine reductionism may weaken the validity of the cognitive approach.

Misperceived song lyrics

Did Celine Dion really sing ‘The hot dogs go on’ on the 1997 Titanic movie soundtrack? A case of schema distorting our interpretations of sensory information, leading to perceptual errors.

1. Outline the emergence of cognitive neuroscience. [4 marks]

2. Brieﬂ y explain how theoretical and computer models are used in cognitive psychology to make inferences about mental processes. [4 marks]

3. Outline and evaluate the cognitive approach. [16 marks]

Check it
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The specification says…

The biological approach: the influence of genes, biological structures and neurochemistry on behaviour. Genotype and phenotype, genetic basis of behaviour, evolution and behaviour.

The biological approach has always been important in psychology but in recent years has gained prominence due to advances in technology such as the development of brain scanning techniques and increased understanding of the genetic basis of behaviour.

Key terms

Biological approach A perspective that emphasises the importance of physical processes in the body such as genetic inheritance and neural function.

Genes They make up chromosomes and consist of DNA which codes the physical features of an organism (such as eye colour, height) and psychological features (such as mentaldisorder,intelligence). Genes are transmitted from parents to oﬀ spring, i.e. inherited.

Biological structure An arrangement or organisation of parts to form an organ, system or living thing.

Neurochemistry Relating to chemicals in the brain that regulate biological and psychological functioning. 

Genotype The particular set of genes that a person possesses.

Phenotype The characteristics of an individual determined by both genes and the environment.

Evolution The changes in inherited characteristics in a biological population over successivegenerations.

The biological approach

The biological approach

Assumptions

The biological approach suggests that everything psychological is at ﬁ rst biological, so to fully understand human behaviour, we must look to biological structures and processes within the body. From a biological perspective, the mind lives in the brain – meaning that all thoughts, feelings and behaviour ultimately have a physical basis. This is in contrast to, say, the cognitive approach that sees mental processes of the mind as being separate from the physical brain.

The neurochemical basis of behaviour

Neurochemistry refers to the action of chemicals in the brain (‘neural’ refers to the brain). Much of our thought and behaviour relies on chemical transmission in the brain. This occurs using neurotransmitters (see synaptic transmission on page 36). An imbalance of neurochemicals in the brain has been implicated as a possible cause of mental disorder, for example low levels of the neurotransmitter serotonin in OCD and overproduction of dopamine in schizophrenia.

The genetic basis of behaviour

Psychological characteristics, such as intelligence, are inherited in the same way as height or eye colour. Twin studies are used to investigate whether certain psychological characteristics have a genetic basis. This is achieved by analysing concordance rates – the extent to which twins share the same characteristic. If a characteristic (musical ability, schizophrenia or whatever) is genetic we would expect all identical (monozygotic) twins to be concordant (they share 100% of the same genes). Whereas the same would not be true for non-identical (dizygotic) twins who share about 50% of the same genes. In both cases the environment is assumed to be constant. 

Genotype and phenotype

A person’s genotype is their actual genetic make-up, whereas phenotype is the way that genes are expressed through physical, behavioural and psychological characteristics. Despite having the same genes, the way identical twins’ genes are expressed (the phenotype) is diﬀ erent – see also the example of PKU

(see facing page). This illustrates what many biological psychologists would accept, that much of human behaviour depends upon an interaction between inherited factors (nature) and the environment (nurture). 

Evolution and behaviour

The evolution of animals and plants is a fact. In the 19th century, Charles Darwin proposed a theory to explain this fact – the theory of natural selection. The main principle of this theory is that any genetically determined behaviour that enhances an individual’s survival (and reproduction) will continue in future generations, i.e. be naturally selected. This happens in a similar way to a farmer deciding which animals to use for breeding – the farmer selects the ones who possess desirable characteristics. For example, if one of a farmer’s cows has a high milk yield the farmer chooses this cow for further breeding so his stock of cows become progressively better milk producers.

In nature this selection takes place ‘naturally’ – no one ‘decides’, the selection occurs simply because some traits give the possessor certain advantages. The possessor is more likely to survive, reproduce and pass on these traits. If the individual survives but does not reproduce, the traits do not remain in the gene pool for successive generations.

Giraffes, long necks and Bowlby

When considering the long neck of the giraffe, the evolutionary argument (put forward by Darwin himself) is that its extra height gives the giraffe an advantage in obtaining food that would not be available to shorter-necked rivals. This advantage means that over millions of years longer-necked giraffes become more common. This is an example of how an animal has adapted physically in response to its environment. However, what psychologists are really interested in is the evolution of behaviour. Some examples of behaviours that are seen in humans and animals are:

• Memory – human memory evolved because it provided advantages.

• Attachment – Bowlby argued that attachment to a primary caregiver is adaptive.

• Mental disorder – some mental disorders, such as OCD, may have a genetic basis. Psychologists argue, therefore, that these genes must have some adaptive advantage.

Question

In each of the above examples, can you suggest what the adaptive advantages might be?
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Twin study

In a study of depression, a researcher investigated the genetic basis of the disorder. One way to do this is to compare concordance rates for identical twins (monozygotic) who have exactly the same genes with non-identical (dizygotic) twins who share about 50% of the same genes. Both kinds of twins grow up in similar environments. Concordance rates express the likelihood that a trait present in one twin is also found in the other twin. 

The following mean concordance rates found by the researcher were:

Monozygotic (MZ) twins – 49%

Dizygotic (DZ) twins – 17%

Ordinary siblings – 9%

Questions

1. Is this a lab, ﬁ eld, natural or quasi-experiment? Explain your choice. (2 marks)

2. What type of experimental design has been used? Explain your answer. (2 marks)

3. Identify the independent and dependent variables within this experiment. (2 marks)

4. Explain what the ﬁ ndings above tell us about the genetic basis of depression. Refer to all three ﬁ ndings in your answer. (3 marks)

PKU

Phenylketonuria (PKU) is a rare genetic disorder that can be detected in babies using a heel prick test. If left unchecked, PKU causes severe learning difﬁ culties in those who carry the genotype. If detected early enough, however, the child can be placed on a restricted diet and will not go on to develop learning difﬁ culties.

Questions

1. Explain how PKU illustrates the relationship between genotype and phenotype.

2. Do some further research yourself and identify another genetic condition that illustrates the relationship between genotype and phenotype.

Natural selection

Critics of Darwin’s work, such as Karl Popper, claim that it is not possible to falsify the theory of natural selection (a key criterion of science) as we cannot show evolution happening, we can only deduce it has taken place. However, others claim that the basic principles are supported by fossil records (e.g. showing dinosaurs changing into birds). 

Consider: To what extent is natural selection a substantiated theory?

Evaluation etra

X

Evaluation

Real-world application

One strength of the biological approach is that it has real-world application.

Increased understanding of neurochemical processes in the brain is associated with the use of psychoactive drugs to treat serious mental disorders. For example, the biological approach has promoted the treatment of clinical depression using antidepressant drugs that increase levels of the neurotransmitter serotonin at synapses in the brain. Such drugs have been associated with the reduction of depressive symptoms.

This means that people with depression may be better able to manage their condition and live their lives in the community, rather than remain in hospital. 

Counterpoint Although antidepressant drugs are successful for many patients, they do not work for everyone. For instance, a recent study by Andrea Cipriani et al. (2018) compared 21 antidepressant drugs and found wide variations in their eﬀ ectiveness. Although most of the drugs were more eﬀ ective than placebos in comparative trials, the researchers concluded that the eﬀ ects of antidepressants, in general, were ‘mainly modest’.

This challenges the value of the biological approach because it suggests that brain chemistry alone may not account for all cases of, for example, depression.

Scientiﬁ c methods

Another strength of the approach is that it uses scientiﬁ c methods of investigation.

In order to investigate the genetic and biological basis of behaviour, the biological approach makes use of a range of precise and highly objective methods. These include scanning techniques, such as fMRIs and EEGs. With advances in technology, it is possible to accurately measure physiological and neural processes in ways that are not open to bias.

This means that much of the biological approach is based on objective and reliable data.

Biological determinism

One limitation of the biological approach is that it is determinist.

The biological approach is determinist in that it sees human behaviour as governed by internal, genetic causes over which we have no control. However, we have already seen that the way in which an individual’s genotype is expressed (phenotype – see facing page) is heavily inﬂ uenced by the environment. Not even identical twins who share the same genes look the same and think the same. Also, a purely genetic argument becomes problematic when we consider things such as crime. Could a violent criminal, for instance, really excuse their actions by claiming their behaviour was controlled by a ‘crime gene’?

This suggests that the biological view is o en too simplistic and ignores the mediating eﬀ ects of the environment.

1. Explain what is meant by ‘evolution’ in psychology. 

[3 marks]

2. Using an example, explain the difference between ‘genotype’ and ‘phenotype’. [4 marks]

3. Outline two features of the biological approach. Explain two limitations of the biological approach. 

[8 marks]

4. Discuss the contribution of the biological approach to our understanding of human behaviour. [16 marks]

Check it

If you are writing an essay on the biological approach, make sure you do not include too much description of biological structures and processes. An essay should be a concise overview of the approach itself. 

Study tip

My genes made me do it.

Practical activity on page 24
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The psychodynamic approach

The specification says…

The psychodynamic approach: the role of the unconscious, the structure of personality, that is Id, Ego and Superego, defence mechanisms including repression, denial and displacement, psychosexual stages.

The psychodynamic approach is most closely associated with the work of Sigmund Freud (though several post-Freudians were inﬂuenced by and expanded upon many of Freud’s ideas). 

Key terms

Psychodynamic approach A perspective that describes the diﬀ erent forces (dynamics), most of which are unconscious, that operate on the mind and direct human behaviour and experience.

The unconscious The part of the mind that we are unaware of but which directs much of our behaviour.

Id Entirely unconscious, the Id is made up of selﬁ sh aggressive instincts that demand immediate gratiﬁcation.

Ego The ‘reality check’ that balances the conﬂ icting demands of the Id and the Superego.

Superego The moralistic part of our personality which represents the ideal self – how we ought to be.

Defence mechanisms Unconscious strategies that the Ego uses to manage the conﬂ ict between the Id and the Superego.

Psychosexual stages Five developmental stages that all children pass through. At each stage there is a diﬀ erent conﬂ ict, the outcome of whichdetermines future development.

The psychodynamic approach

The role of the unconscious

Sigmund Freud suggested that the part of our mind that we know about and are aware of – the conscious mind – is merely the ‘tip of the iceberg’. Most of our mind is made up of the unconscious– a vast storehouse of biological drives and instincts that has a signiﬁ cant inﬂ uence on our behaviour and personality. The unconscious also contains threatening and disturbing memories that have been repressed, or locked away and forgotten (see ‘Defence mechanisms’ below). These can be accessed during dreams or through ‘slips of the tongue’ (what Freud referred to as parapraxes). An example of such a slip is calling a female teacher ‘mum’ instead of ‘miss’. 

Just bubbling under the surface of our conscious mind is the preconscious which contains thoughts and memories which are not currently in conscious awareness but we can access if desired.

The structure of personality

Freud described personality as ‘tripartite’, composed of three parts:

• The Id is the primitive part of our personality. It operates on the pleasure principle – the Id gets what it wants. It is a seething mass of unconscious drives and instincts. Only the Id is present at birth (Freud described babies as being ‘bundles of Id’). Throughout life the Id is entirely selﬁ sh and demands instant gratiﬁ cation of its needs.

• The Ego works on the reality principle and is the mediator between the other two parts of the personality. The Ego develops around the age of two years and its role is to reduce the conﬂ ict between the demands of the Id and the Superego. It manages this by employing a number of defence mechanisms (see below).

• The Superego is formed at the end of the phallic stage, around the age of ﬁ ve. It is our internalised sense of right and wrong. Based on the morality principle it represents the moral standards of the child’s same-gender parent and punishes the Ego for wrongdoing (through guilt).

Psychosexual stages

Freud claimed that child development occurred in ﬁ ve stages, see table below le . Each stage (apart from latency) is marked by a diﬀ erent conﬂ ict that the child must resolve in order to progress successfully to the next stage (see the ‘Oedipus conﬂ ict’ on the facing page). Any psychosexual conﬂ ict that is unresolved leads to ﬁ xation where the child becomes ‘stuck’ and carries certain behaviours and conﬂ icts associated with that stage through to adult life.

Defence mechanisms

The Ego has a diﬃ  cult job balancing the conﬂ icting demands of the Id and the Superego but it does have help in the form of defence mechanisms. These are unconscious and ensure that the Ego is able to prevent us from being overwhelmed by temporary threats or traumas. However, they o en involve some form of distortion of reality and as a long-term solution they are regarded as psychologically unhealthy and undesirable. 

StageDescriptionConsequence of 

unresolved conﬂ ict

Oral 0–1 years

Focus of pleasure is the mouth, mother’s breast can be the object of desire.

Oral ﬁ xation – smoking, biting nails, sarcastic, critical.

Anal1–3 years

Focus of pleasure is the anus. Child gains pleasure from withholding and expelling faeces.

Anal retentive – perfectionist, obsessive.

Anal expulsive – thoughtless, messy.

Phallic 3–6 years

Focus of pleasure is the genital area. 

Phallic personality – narcissistic, reckless.

LatencyEarlier conﬂ icts are repressed.

GenitalSexual desires become conscious alongside the onset of puberty.

Diﬃculty forming heterosexual relationships.

There are many aspects of this stage theory that are clearly outdated.

Psychosexual stages 

Examples of defence mechanisms

Three defence mechanisms are listed in the table below with their deﬁnitions.

RepressionForcing a distressing memoryout of the conscious mind.

DenialRefusing to acknowledge some aspect of reality.

DisplacementTransferring feelings from true source of distressing emotion onto a substitute target.

Question

Three examples of defence mechanisms in action are given below. Match each example to one defence mechanism listed in the table above. 

A. Continuing to turn up for work even though you have been sacked.

B. An individual forgetting the trauma of their favourite pet dying.

C. Slamming the door after a row with your girlfriend/boyfriend.
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Freud’s case study of Little Hans and the Oedipus complex

In the phallic stage, Freud claimed that little boys develop incestuous feelings towards their mother and a murderous hatred for their rival in love – their father (the Oedipus complex). Fearing that their father will castrate them, boys repress their feelings for their mother and identify with their father, taking on his gender role and moral values. 

Freud also suggested that girls of the same age experience penis envy: they desire their father – as the penis is the primary love object – and hate their mother (the Electra complex). Although Freud was less clear on the process in girls, they are thought to give up the desire for their father over time and replace this with a desire for a baby (identifying with their mother in the process).

Freud supported his concept of the Oedipus complex with his case study of Little Hans. Hans was a ﬁ ve-year-old boy who developed a phobia of horses after seeing one collapse in the street. Freud suggested that Hans’s phobia was a form ofdisplacement in which his repressed fear of his father was transferred (displaced) onto horses. Thus, horses were merely a symbolic representation of Hans’s real unconscious fear – the fear of castration experienced during the Oedipus complex.

Questions

1. Is the Little Hans case study good evidence for the Oedipus conﬂ ict? Explain your answer.

2. Is this a scientiﬁ c way of investigating phobias? Explain your answer.

3. How might a behaviourist explain Hans’s phobia of horses?

Id, Ego and Superego

What would the Id, Ego and Superego suggest you do in the following situations?

1. You have missed lunch and are walking past a cake shop.

2. You are just leaving work and your boss asks you to stay an extra hour.

3. You are sitting on a bus and notice someone has left a wallet full of £50 notes.

4. You are driving home and another car pulls out in front of you nearly causing a collision.

You can’thave it– it’s not right

I want it now!

I need to do a bit of planning to get it.

ID

EGO

SUPEREGO

Psychic determinismX

The psychodynamic approach suggests that much of our behaviour is determined by unconscious conﬂ icts rooted in childhood. Freud believed there is no such thing as an ‘accident’. Even something as random as a ‘slip of the tongue’ is driven by unconscious forces and has deep meaning. 

Critics claim this is an extreme view because it dismisses any possible inﬂ uence of free will on behaviour.

Consider: Do you agree that Freud’s psychic determinism is too extreme?

Evaluation etra

Evaluation

Real-world application

One strength of the psychodynamic approach is that it introduced the idea of psychotherapy (as opposed to physical treatments).

Freud brought to the world a new form of therapy – psychoanalysis. This was the ﬁ rst attempt to treat mental disorders psychologically rather than physically. The new therapy employed a range of techniques designed to access the unconscious, such as dream analysis. Psychoanalysis claims to help clients by bringing their repressed emotions into their conscious mind so they can be dealt with. Psychoanalysis is the forerunner to many modern-day ‘talking therapies’, such as counselling, that have since been established. 

This shows the value of the psychodynamic approach in creating a new approach to treatment.

Counterpoint Although Freudian therapists have claimed success for many clients with mild neuroses, psychoanalysis is regarded as inappropriate, even harmful, for people experiencing more serious mental disorders (such as schizophrenia). Many of the symptoms of schizophrenia, such as paranoia and delusional thinking, mean that those with the disorder have lost their grip on reality and cannot articulate their thoughts in the way required by psychoanalysis.

This suggests that Freudian therapy (and theory) may not apply to all mental disorders.

Explanatory power

Another strength of Freud’s theory is its ability to explain human behaviour.

Freud’s theory is controversial in many ways, and occasionally bizarre, but it has nevertheless had a huge inﬂ uence on psychology and contemporary thought. Alongside behaviourism, the psychodynamic approach remained a key force in psychology for the ﬁ rst half of the 20th century and has been used to explain a wide range of phenomena including personality development, the origins of psychological disorders, moral development and gender identity. The approach is also signiﬁ cant in drawing attention to the connection between experiences in childhood, such as our relationship with our parents, and our later development.

This suggests that, overall, the psychodynamic approach has had a positive impact on psychology – and also on literature, art and other human endeavours.

Untestable concepts

One limitation of the psychodynamic approach is that much of it is untestable.

The philosopher of science Karl Popper argued that the psychodynamic approach does not meet the scientiﬁ c criterion of falsiﬁcation. It is not open to empirical testing (and the possibility of being disproved). Many of Freud’s concepts (such as the Id and the Oedipus complex) are said to occur at an unconscious level, making them diﬃ  cult, if not impossible, to test. Furthermore, his ideas were based on the subjective study of single individuals, such as Little Hans, which makes it diﬃ  cult to make universal claims about human behaviour.

This suggests that Freud’s theory was pseudoscientiﬁ c (not a real science) rather than established fact.

1. Using an example, explain the ‘role of the unconscious’.  

[3 marks]

2. Identify one Freudian defence mechanism and explain how it would affect behaviour.  [3 marks]

3. Discuss the psychodynamic approach. Compare the psychodynamic approach with the cognitive approach.

[16 marks]

Check it
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Self-actualisers

Maslow characterised life as a series of peak experiences – moments of great achievement, ecstasy or elation when all deﬁ ciency needs are satisﬁ ed. He also identiﬁ ed and researched a number of self-actualisers – people who, for whatever reason, were fulﬁ lled in life and had used their abilities to the fullest.

Question

Can you think of any people, in the media or who you know, who could be described as self-actualisers? Explain your choices in each case.

Humanistic psychology

The specification says…

Humanistic psychology: free will, self-actualisation and Maslow’s hierarchy of needs, focus on the self, congruence, the role of conditions of worth. The influence on counselling psychology.

Humanistic psychology emerged in the United States in the 1950s largely as a result of the work of Carl Rogers and Abraham Maslow. It became known as the ‘third force’ in psychology – alongside behaviourist and psychodynamic approaches – and represented a challenge to both. Rogers felt that Freud had dealt with the ‘sick half’ of psychology, so the humanistic approach concerned itself with explanations of ‘healthy’ growth in individuals.

Key terms

Humanistic psychology An approach to understanding behaviour that emphasises the importance of subjective experience and each person’s capacity for self-determination.

Free will The notion that humans can make choices and their behaviour/thoughts are not determined by internalbiological or external forces.

Self-actualisation The desire to grow psychologically and fulﬁ l one’s full potential – becoming what you are capable of.

Hierarchy of needs A ﬁve-levelled hierarchical sequence in whichbasic physiological needs (such as hunger) must be satisﬁ ed before higher psychological needs (such as self-esteem and self-actualisation)canbe achieved.

Self The ideas and values that characterise ‘I’ and ‘me’ and includes perception and valuing of ‘what I am’ and ‘what I can do’.

Congruence The aim of Rogerian therapy, when the self-concept and ideal self are seen to broadly accord or match.

Conditions of worth When a parent places limits or boundaries on their love of their children. For instance, a parent saying to a child, ‘I will only love you if…you study medicine’ or ‘if you split up with thatboy’.

Humanistic psychology

Free will

All the approaches we have considered so far are determinist to some degree in their suggestion that behaviour is entirely, or at least partly, shaped by forces over which we have no control. Even the cognitive approach, which claims we are free to choose our own thoughts, would still argue that such choice is constrained by the limits of our cognitive system. Humanistic psychology is quite diﬀ erent in this respect, claiming that human beings are essentially self-determining and have free will. People are still aﬀ ected by external and internal inﬂ uences, but are also active agents who can determine their own development.

For this reason, humanistic psychologists such as Rogers and Maslow, reject more scientiﬁ c models that attempt to establish general principles of human behaviour. As active agents we are all unique, and psychology should concern itself with the study of subjective experiencerather than general laws. This is o en referred to as a person-centred approachin psychology.

Maslow’s hierarchy of needs

Abraham Maslow was one of the founders of the humanistic movement in psychology. One of his main interests was in what motivates people. He described a hierachy of needs

that motivate our behaviour. In order to achieve our primary goal of self-actualisation, a number of other deﬁ ciency needs must ﬁ rst be met. At the bottom (see diagram below le ) are physiological needs such as food and water. Imagine you wanted to produce the best psychology essay you had ever written, this would be very diﬃ  cult if you were hungry or tired.

Moving up the hierarchy, the next deﬁ ciency need is safety and security followed by love and belongingness and then self-esteem. A person is only able to progress through the hierarchy once the current need in the sequence has been met. At the top is self-actualisation.

Self-actualisation

Most people have an innate desire to achieve their full potential – to become the best they can possibly be. Self-actualisationrepresents the uppermost level of Maslow’s hierarchy of needs. All four lower levels of the hierarchy (‘deﬁ ciency needs’) must be met before the individual can work towards self-actualisation (a ‘growth need’) and fulﬁ l their potential. This applies to early development when a baby is ﬁ rst focused on physiological needs and applies throughout life.

Humanistic psychologists regard personal growth as an essential part of what it is to be human. Personal growth is concerned with developing and changing as a person to become fulﬁ lled, satisﬁ ed and goal-orientated. Not everyone will manage this, however, and there are important psychological barriers that may prevent a person from reaching their potential. 

The self, congruence and conditions of worth

Carl Rogers argued that for personal growth to be achieved an individual’s concept of self (the way they see themselves) must be broadly equivalent to, or have congruence with, their ideal self (the person they want to be). If too big a gap exists between the two ‘selves’ the person will experience a state of incongruence and self-actualisation will not be possible due to the negative feelings of self-worth that arise from incongruence.

In order to reduce the gap between the self-concept and the ideal self, Rogers developed client-centred therapy – also called ‘counselling’ (see facing page) to help people cope with the problems of everyday living. Rogers claimed that many of the issues we experience as adults, such as worthlessness and low self-esteem, have their roots in childhood and can o en be explained by a lack of unconditional positive regard (or lack of unconditional love) from our parents. A parent who sets boundaries or limits on their love for their child (conditions of worth) by claiming ‘I will only love you if…’ is storing up psychological problems for that child in the future. Thus, Rogers saw one of his roles as an eﬀ ective therapist as being able to provide his clients with the unconditional positive regard that they had failed to receive as children.

Self-esteem

Safetyandsecurity

Self-actualisation

Physiologicalneeds

needbrains

consumemorebrainsthan

neighbourzombie

wanderaimlessly

avoidfire

findbrainswith

otherzombies

Loveandbelongingness

Deficiencyneeds

Growthneeds

Although it might be possible to apply the hierarchy of needs to zombies, Maslow argued that the need for self-actualisation is uniquely human.

Maslow’s hierarchy of zombie needsMaslow’s hierarchy of zombie needs
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Counselling psychology 

Rogers’ client-centred (or latterly, person-centred) therapy is an important form of modern-day psychotherapy. It led to the general approach of counselling which is applied in many settings today (e.g. Samaritans and other helplines). Rogers referred to those in therapy as ‘clients’ rather than ‘patients’ as he saw the individual as the expert on their own condition. Thus, therapy is not directed by the therapist (non-directive), and the client is just encouraged towards the discovery of their own solutions within a therapeutic atmosphere that is warm, supportive and non-judgemental.

For Rogers, an eﬀ ective therapist should provide the client with three things: genuineness, empathy and unconditional positive regard. The aim of Rogerian therapy is to increase the person’s feelings of self-worth, reduce the level of incongruence between the self-concept and the ideal self, and help the person become a more fully functioning person.

Rogers’ work transformed psychotherapy and introduced a variety of counselling techniques. In the UK and the US, similar counselling skills are practised, not only in clinical settings, but throughout education, health, social work and industry.

Client-centred therapy has been praised as a forward-looking and eﬀ ective approach that focuses on present problems rather than dwelling on the past. However, much like psychoanalysis (see previous spread), it is best applied to the treatment of ‘mild’ psychological conditions, such as anxiety and low self-worth. 

Joyce: teacher or dancer?

Joyce is a successful teacher and is well-liked by her colleagues. However, Joyce has always dreamed of becoming a ballroom dancer. She spends much of her free time with her partner practising elaborate lifts, and can often be seen twirling around the classroom during break times.

Joyce is considering leaving teaching and becoming a professional dancer. Her colleagues have described Joyce’s plans as ‘ridiculous’, and her parents, who are very proud of the fact that their daughter is a teacher, have told Joyce they will not speak to her again if she does. Joyce is beginning to feel sad and miserable.

Question

Referring to features of humanistic psychology, explain how Joyce’s situation may affect her personal growth.

Evaluating counselling

Question

Why would counselling be less effective in treating more serious mental disorders such as schizophrenia?

Limited applicationX

Critics have argued that humanistic psychology has had relatively little impact in psychology – or little practical application in the real world (in comparison with other approaches, such as behaviourism or the biological approach). The approach has been described, not as a comprehensive theory, but as a loose set of abstract ideas. 

On the other hand, Rogerian therapy revolutionised counselling techniques and Maslow’s hierarchy of needs has been used to explain motivation, particularly in the workplace.

Consider: Do you agree with the argument that the humanistic approach has had little impact?

Evaluation etra

Evaluation

Not reductionist 

One strength of the humanistic approach is that it rejects attempts to break up behaviour and experience into smaller components (reductionism).

Behaviourists explain human and animal learning in terms of simple stimulus–response connections. Supporters of the cognitive approach see human beings as little more than information-processing ‘machines’. Biological psychologists reduce behaviour to its basic physiological processes. Freud described the whole of personality as a conﬂ ict between three things: Id, Ego and Superego. In contrast, humanistic psychologists advocate holism, the idea that subjective experience can only be understood by considering the whole person.

This approach may have more validity than its alternatives by considering meaningful human behaviour within its real-world context.

Counterpoint Having said that, reductionist approaches may be more scientiﬁ c. This is because the ideal of science is the experiment, and experiments reduce behaviour to independent

and dependent variables. One issue with humanistic psychology is that, unlike behaviourism, there are relatively few concepts that can be broken down to single variables and measured.

This means that humanistic psychology in general is short on empirical evidence to support its claims.

Positive approach

Another strength of the humanistic approach is that it is optimistic.Humanistic psychologists have been praised for bringing the person back into psychology and promoting a positive image of the human condition. Freud saw human beings as prisoners of their past and claimed all of us existed somewhere between ‘common unhappiness and absolute despair’. In contrast, humanistic psychologists see all people as basically good, free to work towards the achievement of their potential and in control of their lives.

This suggests that humanistic psychology oﬀ ers a refreshing and optimistic alternative to other approaches.

Cultural bias

One limitation of the approach is that it may be culturally-biased.

Many of the ideas that are central to humanistic psychology, such as individual freedom, autonomy and personal growth, would be much more readily associated with countries that have more individualist

tendencies (e.g. the US). Countries with collectivist tendencies emphasise more the needs of the group and interdependence. In such countries, the ideals of humanistic psychology may not be as important as in others (e.g. self-actualisation). 

Therefore, it is possible that this approach does not apply universally and is a product of the cultural context within which it was developed.

1. Explain what humanistic psychologists mean by ‘conditions of worth’. 

[3 marks]

2. Outline and brieﬂ y evaluate the inﬂ uence of humanistic psychology on counselling. [5 marks]

3. Discuss Maslow’s hierarchy of needs. Refer to self-actualisation in your answer. 

[8 marks]

4. Outline humanistic psychology. Compare humanistic psychology with the psychodynamic approach. [16 marks]

Check it

One of the key inﬂ uences on behaviour is culture. Psychologists have tried to categorise the main ways in which cultures inﬂ uence behaviour, such as distinguishing between individualist and collectivist cultures (see left). The UK, the US, Australia and most European countries are regarded as individualist and also often described as industrialised and/or ‘Western’. But because ‘Western’ is a bit of an outdated term, we have preferred to use either ‘individualist’ or ‘industrialised’. However, things are rarely so simple and any attempt to divide the world into polar opposites cannot truly reﬂ ect the diﬀ erences that exist between cultures (see discussion in the counterpoint on page 97).

Study tip
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The specification says…Comparison of approaches.

In this chapter, we have considered six of the major psychological approaches. Here, we outline some of the areas of agreement, disagreement, contention and overlap between these diﬀ erent ways of viewing and explaining human behaviour. Our discussion is organised around ﬁ ve themes: views on development, nature versus nurture, reductionism, determinism, explanation and treatment of psychological disorders.

We also assess the beneﬁ ts (and otherwise) of adopting an eclectic approach which aims to combine elements from diﬀ erent approaches.

Comparison of approaches

Views on development

In terms of child development, the psychodynamicapproach presents the most coherent theory of development, tying its concepts and processes to speciﬁ c (psychosexual) stages that are determined by age. That said, Freud saw very little further development once a child enters the genital stage in the teen years. 

Stage theories within the cognitive approach have contributed to our understanding of child development. For example, as part of their intellectual development, children form increasingly complex concepts (schema) as they get older. 

Maturation is an important principle within the biological approach

whereby genetically determined changes in a child’s physiological status inﬂ uence psychological and behavioural characteristics. 

Humanistic psychologists see the development of the self as ongoing throughout life. However childhood is a particularly important period and a child’s relationship with their parents is important in terms of unconditional positive regard. 

Finally, the behaviourist approach and social learning theory do not oﬀ er coherent stage theories of development but instead see the processes that underpin learning as continuous, occurring at any age.

Nature versus nurture

The debate about whether human behaviour is more inﬂ uenced by inherited biological factors (nature) or by the environment and experience (nurture) has a long history in psychology. The biological approach and the two learning approaches are furthest apart in this respect. Behaviourists characterised babies as ‘blank slates’ at birth and suggest that all behaviour comes about through learned associations, reinforcement contingencies or, in the case of social learning theory, observation and imitation. In contrast, the biological approach argues from a position that behaviour is the result of a genetic blueprint that we inherit from our parents (genotype), though the way it is expressed is inﬂ uenced by the environment (phenotype). 

Freud thought that much of our behaviour was driven by biological drives and instincts, but he also saw relationships with parents as playing a fundamental role in future development. Similarly, humanistic psychologists regard parents, friends and wider society as having a critical impact on the person’s self-concept. Finally, although cognitive psychologists would recognise that many of our information processing abilities and schema are innate, they are constantly reﬁ ned through experience.

Reductionism

Reductionism refers to the belief that human behaviour can be most eﬀ ectively explained by breaking it down into constituent parts. The opposing view is holism, that phenomena are best understood by looking at the interplay and interaction of many diﬀ erent factors.

Behaviourism is reductionist in the sense that it breaks up complex behaviour into stimulus–response units for ease of testing in the lab. The biological approach is also reductionist in the way that it explains human behaviour and psychological states at the level of the gene or neuron. The psychodynamic approach reduces much of our behaviour to the inﬂ uence of sexual drives and biological instincts, although Freud’s argument that personality is a dynamic interaction between the three parts of the personality is o en viewed as a more holistic explanation. The cognitive approach has been accused of machine reductionism by presenting people as information processing systems and ignoring the inﬂ uence of emotion on behaviour. Like behaviourists, social learning theorists reduce complex learning to a handful of key processes (imitation, modelling, etc.) though they do at least place emphasis on cognitive factors that mediate learning, and how these interact with external inﬂ uences. 

Finally, and quite distinct from other approaches, is humanistic psychology, which formulates a holistic approach to understanding human behaviour. This involves investigating all aspects of the individual, including the eﬀ ects of interaction with others and wider society.

 Let’s be friends: areas of overlap and agreement between approaches

Although there are many signiﬁ cant differences between the theories and assumptions within each approach, there are some areas of overlap and ways in which approaches complement each other.

You may recall how the social learning theory approach was described as a ‘bridge’ between the behaviourist and cognitive approaches because it emphasised the importance of learning from the environment as well as the role of mediating cognitive factors.

The fusion of cognitive and biological approaches has led to the development of cognitive neuroscience – a sophisticated ﬁ eld that links mental states to biological structures. 

The psychodynamic approach shares much in common with the biological approach as both see biological drives and instincts as crucial determinants of human development.

Finally, humanistic and psychodynamic approaches can both be reasonably described as person-centred in the way that they place subjective experience at the centre of their research.

These are just some of the ways in which psychological approaches overlap. 

Question

Select two or three approaches. Draw Venn diagrams  (see example below) to show the ways in which these approaches overlap and intersect. Use this page and the rest of the chapter to draw out the features and assumptions that different approaches have in common.

The cognitive approach

The social learning approach

The behaviourist approach

Reductionist

Use of labexperimentsFocus on learning

Mediating factors
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Determinism

Determinism is o en confused with reductionism but is quite distinct from it – though many determinist explanations are also reductionist. Determinism proposes that all behaviour has an internal or external cause and is thus predictable. 

The behaviourist approach sees all behaviour as environmentally determined by external inﬂ uences that we are unable to control (e.g. operant conditioning). The biological approach advocates a form of genetic determinism in its assumption that much of our behaviour is directed by innate inﬂ uences. Psychic determinism is a key feature of the psychodynamic approach insofar as the unconscious forces that drive our behaviour are the ultimate cause of behaviour, and that these are simply rationalised by our conscious minds. 

The positions described above are known as hard determinism, the next two approaches take a less all-or-nothing view (so  determinism). The cognitive approach suggests that we are the ‘choosers’ of our own thoughts and behaviours, yet these choices can only operate within the limits of what we know and have experienced. Social learning theorists, like Bandura, put forward the notion of reciprocal determinism – the idea that as well as being inﬂ uenced by our environment, we also exert some inﬂ uence upon it through the behaviours we choose to perform. Only humanistic psychology stands alone in its assertion that human beings have free will and operate as active agents who determine their own development.

Explanation and treatment of psychological disorders

The behaviourist model sees abnormality as arising from maladaptive or faulty learning in the sense that inappropriate or destructive patterns of behaviour have been reinforced. Behaviour therapies, such as systematic desensitisation, which aim to condition new, more healthy responses, have been applied successfully to the treatment of phobias.

Social learning theory has had relatively little application to treatment, but the principles of modelling and observational learning have been used to explain how negative behaviours such as aggression may be learned through the inﬂ uence of dysfunctional role models.

Freud saw anxiety disorders as emerging from unconscious conﬂ ict, childhood trauma and the overuse of defence mechanisms. Psychoanalysis has had some success as a therapy but it is not appropriate for everyone because it requires a considerable input from the patient in terms of time and also ability to talk about and reﬂ ect on emotions.

Cognitive therapy is much more eﬀ ective and applicable, especially when combined with behaviour therapy as CBT (for example in the treatment of depression). It aims to identify and eradicate faulty thinking which is assumed to be the root cause of maladaptive behaviour.

Also eﬀ ective is humanistic therapy (or counselling) based on Rogers’ philosophy that closing the gap between the self-concept and the ideal self will increase self-esteem and stimulate personal growth.

Finally, many would claim the biological approach has revolutionised the treatment of mental disorders through the development of drug therapy which regulates chemical imbalances in the brain.

1. Outline one way in which the behaviourist approach and social learning theory approach overlap. [2 marks]

2. Explain two differences between the cognitive approach and humanistic psychology.  

[6 marks]

3. Outline the biological approach. Compare the biological approach with the cognitive approach.  [16 marks]

Check it

To what extent is our behaviour dictated by forces beyond our control?

Idiographic and nomothetic approaches

The six approaches are also divided in terms of whether they are attempting to establish general laws by studying large groups of people (nomothetic approach) or whether they are aiming to understand what makes individuals unique (idiographic approach). The former generally involves the use of the experimental method whereas the latter tends to be more concerned with in-depth qualitative methods such as case studies and unstructured interviews.

Broadly speaking, the more scientiﬁ c approaches – behaviourist, social learning theory, cognitive and biological – subscribe to the experimental nomothetic approach. However, the biological and cognitive approaches often draw upon data derived from case studies, especially those involving individuals with unusual abnormalities or deﬁ cits (as in the case of HM in memory described in our Year 1 book on page 51) – a more idiographic approach. The person-centred approaches – psychodynamic and humanistic – are idiographic in that they favour the case study method, usually carried out within clinical settings.

Question

What are the strengths and limitations of adopting:

(a) An idiographic approach to human behaviour? 

(b) A nomothetic approach to human behaviour?

The eclectic approach

Many modern psychologists take a multidisciplinary approach to the study of human behaviour. Eclecticism in psychology refers to the combining of several approaches, methods and/or theoretical perspectives in order to provide a more comprehensive account of human behaviour.

Such an ethos has proved fruitful in the ﬁ eld of mental disorders. Combining treatment options from several different perspectives – such as drugs, cognitive therapy and family therapy – has led to more effective outcomes for people with schizophrenia and lower relapse rates (e.g. Stein and Test 1980).

Many topic areas in psychology have also beneﬁ tted from ‘interactionist’ theories that combine different levels of explanation. The diathesis-stress modelin psychiatry accounts for the fact that many mental disorders are a complex interaction of biological predisposition and environmental triggers. Similarly, the biosocial approach rejects the traditional distinction between nature and nurture by explaining how basic biological differences are reinforced by the environment during gender development, for instance. 

Question

Although there are obvious advantages associated with eclecticism in psychology, what issues/problems might such an approach present?

You might enhance your understanding of the information on this spread by drawing a table with the six approaches across the top and the ﬁ ve themes covered on this spread down the side. Then summarise the information on this spread in relation to each approach.

Study tip
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Practical corner

The specification says…

Knowledge and understanding of … research methods, practical research skills and maths skills. These should be developed through … ethical practical research activities.

This means that you should conduct practical investigationswherever possible. Here, we suggest an idea for an experiment that you might conduct related to the biological approach, as well as a demonstration of electricaltransmission in the nervous system. There is also a naturalistic observation linked to your knowledge of learning approaches.

Practical idea 1: The effect of arousal on performance

Psychological anxiety aﬀ ects biology, an example of the biological approach. The anxiety of performing in front of an audience causes physiological arousal (activation of the autonomic nervous system) and the release of adrenaline. This can improve performance on a simple or familiar task, which explains why athletes break records in front of an audience rather than in training. On diﬃ  cult or unfamiliar tasks, however, people tend to become stressed leading to more errors and poorer performance.

The aim of this study is to see whether the physiological arousal caused by an audience aﬀ ects performance on a simple task. This is a laboratory experiment.

Ethics check

We strongly suggest that you complete this checklistbefore starting:

1. Do participants know participation is voluntary?2. Do participants know what to expect?

3. Do participants know they can withdraw at any time?

4. Are individuals’ results anonymous?

5. Have I minimised the risk of distress to participants?

6. Have I avoided asking sensitive questions?7.Will I avoid bringing my school/teacher/

psychology into disrepute?

8. Have I considered all other ethical issues?9. Has my teacher approved this?

The maths bit 1

1. In Table 1, what percentage of participants improved their performance with an audience? (1 mark) 

2. Using the data in Table 1, calculate the mean time it took to cross out letter e’s in Condition A and B. (2 marks) 

3. Explain one strength and one limitation of the mean as a measure of centraltendency. (2 marks + 2 marks)

4. Sketch a suitable graph to represent the mean values calculated in question 2. (3 marks)

5. Give each standard deviation in the table on the left to one decimal place. (1 mark) 

6. What do the standard deviations tell us about the spread of data in each condition? (2 marks)

Table 1 Results for an experiment on the effects of arousal.

Condition A: Time in seconds to cross out e’s without an audience.

Condition B: Time in seconds to cross out e’s with an audience.

ParticipantCondition ACondition B

15652

26364

36048

47271

55746

66264

77053

88183

95054

106656

Totals

Standard deviation

8.957311.4450

The practical bit

Materials and basic design

The task participants will complete is straightforward – crossing out the letter ‘e’ from a passage of text as quickly as possible. The text needs to be long enough to keep participants occupied for a reasonable period of time, but not so long that they are there all day! There are a number of ways to assess the dependent variable. Probably the easiest way is simply to time how long participants take to complete the task. (You could also take into account any mistakes made, e.g. letter e’s that they missed.)

All participants should complete the task alone and then with an audience of about three or four people. As this is a repeated measures design, the order of conditions should be counterbalanced.

Keep control

The only thing that should aﬀ ect the dependent variable in this experiment (time taken to complete the task) is the independent variable (whether an audience is present or not). All other possible extraneous variables should be kept constant. For this reason, there should be strict standardisation of procedures for all participants. You should write a brieﬁng statement, standardised instructions (for both conditions of the experiment) and a debrieﬁng. These should take account of all relevant ethicalissues (see le ) and participants should be treated with respect. 

It might be wise to inform participants at the beginning that they will be placed in a situation where their performance on a task will be observed by others, as some participants may be reluctant to continue. However, revealing the full aim of the investigation may be best le  to the end as this could have some inﬂ uence on how participants approach the tasks.

Which hypothesis?

On the face of it this looks a simple task, and evidence suggests that the arousing eﬀ ects of an audience lead to improved performance when a task is easy. However, for some people, the distracting eﬀ ects of the audience may lead to ‘over-arousal’ and poorer performance as a result (see the Yerkes-Dodson Law on page 60 of our Year 1 book). For this reason, we would recommend writing a non-directional hypothesis for this study.

Sampling 

You will need to consider a suitable sampling technique for this study and you need to think about what would make an appropriate sample size. 

Analysing your data 

Finally, you should present your results in the form of tables and graphs so that the eﬀ ect of arousal on performance can be seen. You could also use the sign test (see Year 1 book page 200) to analyse the data.
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The maths bit 2

1. Using the data in Table 2, calculate the total number of times active play was observed in adult–boy pairs and in adult–girl pairs. Do the same for passive play. (2 marks)

2. Draw a bar chart to show the difference in active play and passive play for adult–girl pairs and adult–boy pairs. (3 marks)

3. Explain one conclusion that can be drawn from the bar chart you have drawn. (2 marks)

4. Identify the type of data in Table 2. Explain one limitation of using this type of data. (1 mark + 2 marks)

Practical idea 2: Gender differences in adult-child play

The aim of this study is to see if there is a diﬀ erence in the way that adults interact with their children depending on the child’s gender.

Following sociallearning theory, are gender diﬀ erences in children’s play reinforced by the ways in which adults interact with children?

This is a quasi-experiment because gender is the independent variable. Observational techniques are used to collect data.

Table 2 Data collected for frequency of active and passive play between adult–girl pairs and adult–boy pairs.

Type of play

Active playPassive play

RunningShoutingPhysical contact

SittingTalkingNo physical contact

Adult–boy pair1185323

Adult–girl pair435563

Try it

The speed of electrical transmission

Stand in a line with a bunch of your friends (or classmates) all holding hands. The person on one end of the line needs a stopwatch and the person on the other end of the line should hold a bicycle horn (the squeezy kind).

On the count of three the person with the watch should start the timer and squeeze the hand of the person next to them. That person then squeezes the hand of the person next to them, and so on. When the person holding the horn’s hand is squeezed they should sound the horn and the timer is stopped. Bear in mind that you might need to practise a couple of times to get it right!

Do the same but this time hold the hand of the person on your le  and touch the shoulder of the person on your right. Is the time from start to end now diﬀ erent from the holding-hands trial?

Now for the maths bit…

Measure the span from the tip of one person’s right hand to the tip of their le  hand for all the people in the group and calculate the total distance the signal travelled. Divide the distance travelled by the time the signal travelled to determine the speed in metres per second.

Scientists have estimated that the speed of electrical transmission across a large myelinated axon is around 200 metres per second.

How did you compare? Have another go and see if you can beat your time.

The practical bit

We have chosen a naturalistic observation as the most suitable method to collect data. It may be possible to simply ask parents or guardians, via a questionnaire or interview, what forms of play they prefer to engage in with their children but there may be a social desirability bias as parents may not want to appear gender-stereotypical in their answers (or look as if they don’t play with their children at all!). Similarly, if parents know they are being observed within a controlled environment – as in a laboratory observation – they may change their normal behaviour due to the demand characteristics of the situation. Therefore, this study will take the form of a covert observation in a natural environment, in this case, a local park.

Is it ethical?

Covert observations are ethical as long as they involve public behaviour that would be happening anyway in the absence of the researcher. If it is not obvious that you are recording behaviour then there is no need to ask for consent or debrief your participants on this occasion. 

Designing your observation

Perhaps you will simply record the type of play that the adults and children are engaged in, for instance ‘playing football’ or ‘hide and seek’. Alternatively, you might want to categorise adult–child interaction as, say, ‘active’ or ‘passive’, in which case you will need a list of behavioural categories that specify the diﬀ erence between the two. For instance, ‘active play’ may involve running around whereas ‘passive play’ may involve sitting and talking. Once these categories are drawn up, you can then record the frequency with which they occur.

You also need to determine the sampling method for the observation. Will you record the number of times behaviour occurs (eventsampling) or record the behaviour of participants at speciﬁ c time intervals (timesampling)? This may also aﬀ ect how behaviour is recorded, that is, through written description or the use of a tally chart.

Will you work alone or with someone else?

Observations conducted by a single researcher may introduce bias so it might be a good idea to work with a partner. To this end, you might wish to conduct a pilot study, for instance of a family member or friend playing with their children, so you can assess the reliability of your observations with your co-researcher. 

Whatever you decide, you will need to present your results in the form of tables and graphs to give an instant picture of the gender diﬀ erences in play. 
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Wundt and introspection

Wundt’s lab

First psychology lab in Leipzig, introduced introspection to study the human mind systematically (scientiﬁ c).

Standardised procedures

Observations of objects and sounds are recorded.

Structuralism

Consciousness divided into three categories: thoughts, images, sensations (structuralism).

The approach

Assumptions

Behaviour is learned from experience.In contrast with behaviourism, learned through observation and imitation of others (social).

Vicarious reinforcement

Observation leads to imitation if behaviour is vicariously reinforced (Bobo doll experiment).

Mediational processes

Attention, retention, motor reproduction, motivation.

Identiﬁcation

More likely to imitate role models you identify with (e.g. attractive, high status).

The emergence of Psychology as a science

Science involves systematic and objective measurement to discover general laws.

1900s Behaviourists

Researchers (e.g. Watson and Skinner) conducted controlled experiments on behaviours that were directly observable. 

1950s Cognitive approach

Made the study of the mind legitimate and scientiﬁ c, experiments tested the computer metaphor (e.g. multi-store model).

1980s Biological approach

Observable behaviours studied, using controlled measures e.g. fMRI. Also genetic testing studies relationship between genes and behaviour.

Evaluation

Scientiﬁc

Controlled environment, carefully standardised.

Subjective data

General laws not possible as all introspections are diﬀ erent.

Evaluation extra: Wundt’s contributionThe founder of modern psychology.

Evaluation

Cognitive factors

More comprehensive account of learning than proposed by the behaviourist approach.

Counterpoint – underestimates inﬂ uence of biology, social learning involves mirror neurons in the brain.

Contrived lab studies

Demand characteristics (Bobo doll is designed to be hit), so low validity.

Real-world application

SLT can account for development of cultural diﬀ erences e.g. in gender role.

Evaluation extra: Reciprocal determinism

Less determinist than behaviourism (reciprocal determinism).

Evaluation

Modern psychology

Learning, cognitive and biological approaches all use scientiﬁ c methods e.g. lab research.

Subjective data

Humanistic and psychodynamic approaches rely on unscientiﬁc case studies. Research hampered by demand characteristics.

Evaluation extra: Paradigm

The question of whether psychology has agreed methods and assumptions is open to debate.

We’re going to go back in time.

All behaviour is learned from observing other people.

Origins of Psychology

The approach

Assumptions

Internal mental processes can be studied through inference.

The role of schema

Beliefs and expectations aﬀ ect thoughts and behaviour.Innate (e.g. sucking schema) or learned.Mental shortcut, leads to perceptual errors.

Theoretical and computer models

Information processing approach.

Mind is likened to a computer and applied to artiﬁ cial intelligence.

The emergence of cognitive neuroscience

Scientiﬁ c study of how brain structures aﬀ ect mental processes.Biological structures link to mental states e.g. Broca. Brain imaging (e.g. fMRI) used to read the brain. 

Evaluation

Scientiﬁ c methods

Lab studies to produce reliable, objective data.Cognitive neuroscience is scientiﬁ c.Counterpoint – use of inference and artiﬁ cial stimuli lead to low external validity.

Real-world application

Successfully applied to the ﬁ elds of artiﬁ cial intelligence, depression and eyewitness testimony.

Machine reductionism

Computer analogy is too simple, it ignores the inﬂ uence of emotion e.g. eﬀ ect of anxiety on eyewitness testimony.

Evaluation extra: So  determinism

Cognitive approach is an example of so  determinism, a middle-ground and more reasonable than behaviourism.

The study of internal mental processes.

The cognitive approach

The approach

Assumptions

Observable behaviour is all that is needed to be studied.

Basic processes same in all species.

Classical conditioning – Pavlov

Research on salivation in dogs.Association of UCS with NS to produce new CS and CR.

Operant conditioning – Skinner 

Research with rats and pigeons in Skinner box.

Animal operates on the environment, behaviour shaped by consequences.

Reinforcement (positive and negative).Punishment.

Evaluation

Well-controlled research

Behaviour broken down to stimulus–response units, helps remove extraneous variables.

Counterpoint – reducing behaviour in this way removes important inﬂ uences on behaviour (e.g. thought). 

Real-world application

Token economy systems used in prisons and psychiatric institutions.

Environmental determinism

All behaviour inﬂ uenced by past experience, no room for free will.

Evaluation extra: Ethical issues

Controlled conditions important for research but not good for animals (e.g. kept hungry).

All behaviour is learned through association or consequences.

Learning approaches

Revision summaries

The behaviouristapproach

Social learning theory
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Everything psychological is at ﬁ rst biological.

The biological approach

The approach

Assumptions

The mind and body are one and the same. 

The neurochemical basis of behaviour

Thought and behaviour depend on chemicals (neurotransmitters e.g. serotonin). 

The genetic basis of behaviour

Concordance between MZ and DZ twins shows genetic basis of psychological characteristics.

Genotype and phenotype

Genes versus expression of genes in environment (nature and nurture).

Evolution and behaviour

Natural selection of genes based on survival value and, ultimately, reproductive success.

Evaluation

Real-world application

Understanding of biochemical processes is associated with the development of psychoactive drugs.

Counterpoint – antidepressants do not work for everyone (Cipriani et al.).

Scientiﬁ c methods

Precise and objective methods e.g. scanning techniques such as fMRI and EEGs.

Biological determinism

Sees human behaviour as governed by internal genetically-determined factors, an oversimpliﬁ cation.

Evaluation extra: Natural selection

Popper claims theory of natural selection can’t be falsiﬁ ed, but fossil record is supportive.

Emerged as the third force in psychology.

The approach

Free will

People are active agents who are self-determining.

Maslow’s hierarchy of needs

5 levels – physiological, safety and security, love and belongingness, self-esteem, self-actualisation.

Self-actualisation

An innate tendency to want to reach your potential.

The self, congruence and conditions of worth

Personal growth requires congruence between self and ideal self.

Counselling psychology

Counsellor is genuine, empathic, unconditional positive regard (Rogers).

Evaluation

Not reductionist

Emphasis placed on the whole person (holism).Counterpoint – concepts can’t be observed or measured, so approach lacks empirical evidence.

Positive approach

Optimistic approach that sees people as basically good and in control.

Cultural bias

Associated with individualism.

Evaluation extra: Limited application

Critics claim little impact but revolutionised therapy (counselling), Maslow’s hierarchy explains motivation.

Humanistic psychology

Behaviour is determined by unconscious forces that we cannot control.

The approach

The role of the unconscious

The conscious mind is the ‘tip of the iceberg’.

The structure of personality

Id – primitive part, pleasure principle.

Ego – reality principle, protected by defence mechanisms.

Superego – formed age 5, sense of right and wrong, morality principle.

Psychosexual stages

Five stages, a diﬀ erent conﬂ ict at each stage leads to ﬁ xations.

Defence mechanisms 

Used by the Ego to keep the Id ‘in check’ and reduce anxiety – repression, denial, displacement.

Evaluation

Real-world application 

New form of therapy (psychoanalysis), forerunner to ‘talking therapies’.

Counterpoint – not suitable for all mental disorders (e.g. not for schizophrenia).

Explanatory power

Inﬂ uential theories about personality, moral development and gender identity.

Untestable concepts

Much of the theory is unfalsiﬁ able, and based on case studies, thus pseudoscientiﬁ c.

Evaluation extra: Psychic determinism

All behaviour is driven by the unconscious, leaves no room for free will.

The psychodynamic approach

You can’thave it– it’s not right

I want it now!

I need to do a bit of planning to get it.

ID

EGO

SUPEREGO
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Practice questions, answers and feedback

Question 1

 Explain what Wundt meant by ‘introspection’. (

2 marks)

Morticia’s answer This is a method that was used by Wundt to investigate the way people thought.

Morticia’s answer is too vague to be of any merit.

Luke’s answer is somewhat better but there remains little 

reference to what Wundt did or how he did it.

Again, a disappointing answer. Vladimir’s reference to the ﬁrst psychology lab does not help deﬁne the term and how Wundt 

investigated consciousness is not explained properly.

Luke’s answer It means to look inwards, speciﬁcally to look inside a person’s head to understand what they are thinking and the way their mind works. It’s a way to access conscious thinking.

Vladimir’s answer Wundt opened the ﬁrst lab dedicated to the study of psychology. He wanted to investigate human behaviour and consciousness and used introspection to do this.

Question 2

 Using an example, explain the difference between ‘genotype’ and ‘phenotype’. (

3 marks

)

Morticia’s answer Genotypes are your genes which determine things like eye colour and many aspects of behaviour. Phenotype is what you actually see in terms of what people are like.

The phenotype explanation is too vague to be of any value. The genotype 

deﬁnition is marginally better.

This is an excellent answer from Luke. The deﬁnitions are supported by the 

example that clearly communicates the distinction between the two terms.

Vladimir almost communicates what is meant by ‘phenotype’ in the last sentence but more explanation is required. The only solid comment is the 

example of identical twins.

Luke’s answer You are born with a set of genes, called your genotype. However, these are expressed through the environment so the outcome is your phenotype which is your genes plus the environment. A good example is PKU, a genetic disorder which can cause later difﬁculties unless the baby’s diet is adjusted (their environment). This adjustment of the environment leads to the baby’s phenotype.

Vladimir’s answer Identical twins are a good example of phenotype because they have exactly the same genotype but not necessarily the same phenotype. Their phenotype is affected by their experiences (environment) which may be different.

Question 3

Outline 

one

 assumption of humanistic psychology. (

3 marks

)

Morticia’s answer One assumption of the humanistic approach is that people have free will. Free will means an individual can choose what they do, as opposed to determinism where people’s behaviour is caused by outside forces. Other approaches like the behaviourist approach support determinism whereas the humanistic approach supports free will.

Morticia’s answer includes relevant description of the concept of free will, mostly made clear by the contrast with determinism. The point about the 

behaviourist approach does not really add anything to the answer.  

Luke’s answer is well-explained. He focuses entirely on the key concept and 

provides sufﬁcient detail.

Vladimir’s answer provides a brief outline of free will but the link to healthy psychological development is not made explicit and doesn’t really help  the explanation of the assumption. Finally, the evaluation point at the  end – though accurate – would be best reserved for another, more  

discursive question.

Luke’s answer Humanistic psychology is quite different from the other approaches because it has the assumption that people have free will, and suggests that people can be self-determining. They are the agent of their own behaviour and can override external or internal causes if they wish to.

Vladimir’s answer  Humanistic psychologists believe that people 

have free will and that it is important to have free will for healthy psychological development (self-actualisation). We are each responsible for our decisions. However this may apply more to individualist cultures than collectivist cultures where group needs are more important than personal growth and decision-making.

Question 4  A research report claimed that people who believe in aliens are 17 times more likely to claim that they have seen a UFO compared to people 

who do not. 

Explain what cognitive psychologists mean by ‘schema’. Refer to the information above in your answer. (

4 marks

)

 Morticia’s answer  Schema are packages of ideas that generate expectations. They are part of the way we think. Cognitive psychologists use them to explain thinking. People see UFOs because they believe in aliens and therefore are more likely to report them.

Morticia gives a brief but accurate deﬁnition of schema supported by a similarly brief link to the stem, so neither 

component amounts to more than a partial answer.

Luke’s deﬁnition of schema offered here is not strong, though the 

link to the stem is partially successful.

Vladimir has done well. There is reference within this answer to   ‘mental framework’, ‘expectations’ and to the idea that schema may speed up or distort processing, all of which show clear understanding of the concept. The application is also thorough 

and well embedded in the answer.

 Luke’s answer  Schema are used by cognitive psychologists to describe how people think about the world and their experiences. This would explain UFOs because if you don’t believe in them you wouldn’t see them. This is an example of schema because it shows how people are thinking and it is affected by their schema.

 Vladimir’s answer  In the example the schema would be the belief that some people have that aliens do exist. Such schema are a mental framework for thinking about certain types of things such as UFOs as well as aliens. Having this belief leads to expectations and makes such people more likely to actually interpret something they see as a UFO. Schema may speed up information processing or may make our cognitive system prone to error (the UFO may not be there).
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On this spread we look at some typical student answers to questions. The comments provided indicate what is good and bad in each answer.Learning how to produce effective question answers is a SKILL. Read pages 387–397 for guidance.

Question 5

Describe 

and

 evaluate the behaviourist approach in psychology. (

16 marks

)

 Morticia’s answer  Behaviourists take the view that the only thing that psychologists should concern themselves with is observable behaviour. Behaviourists are also focused on learning. They believe that all behaviour can be explained through learning – the experiences you have after you have been born.

Learning may involve classical conditioning or operant conditioning. In the case of classical conditioning, ﬁrst described by the Russian Pavlov, learning begins with a basic stimulus–response link. An unconditioned stimulus causes an unconditioned response. If a neutral stimulus becomes associated with the unconditioned stimulus it eventually predicts the unconditioned response, then it has become a conditioned stimulus producing a conditioned response. Pavlov demonstrated this with dogs and salivation. The dogs eventually salivated when they heard a bell because that became associated with the arrival of food.

Operant conditioning is about operating on your environment. An animal operates on its environment and this has consequences. If these consequences are rewarding then this reinforces the behaviour that brought about the reward and it will be repeated. A behaviour might lead an animal to avoid a negative experience and this is also reinforcing (negative reinforcement), so the behaviour is likely to be repeated. Punishment decreases the likelihood that behaviour will be repeated.

One limitation of behaviourist ideas is that they present a rather determinist view of behaviour. They leave out the idea that people can make decisions themselves which is called free will. This is better explained by the cognitive approach. Behaviourists suggest that everything we are can be explained by past conditioning experiences.

One strength of the approach is that it is very scientiﬁc with lots of very controlled studies of animals where there are few extraneous variables so the conclusions are ﬁrm. On the other hand there is the question of whether such very controlled artiﬁcial research with non-human animals really can be applied to human behaviour in the real world.

Another strength of the behaviourist approach is that it has been applied usefully. For example, token economy systems are used in prisons where rewards are used to shape prisoner behaviour. 

 

(393 words)

Morticia’s answer is well written and well balanced. The ﬁrst paragraph is clear enough and followed by accurate, detailed accounts of the two forms of learning. Her descriptive content demonstrates knowledge, accuracy, clarity and organisation as well as use of 

specialist terminology.

There are relevant strengths and a limitation here too. Some of these – such as the point about being a determinist explanation – might have been supported by reference to alternative approaches. This is not a requirement of the question but is just plain good analysis. Morticia could have offered more commentary/analysis in relation to the 

use of lab studies.

Overall the answer is light on evaluation,  which is especially important for A level.  In order to produce good answers students must give special focus to evaluation and 

evaluation skills.

 Vladimir’s answer  The behaviourist approach is to explain all behaviour in terms of classical and operant conditioning, i.e. learning.

The ﬁrst demonstration of classical conditioning was by Pavlov. He was investigating salivation in dogs and noticed that they could be trained to salivate to the sound of a bell. He demonstrated this process in controlled lab conditions. If a bell was rung repeatedly at the same time as food was presented, the animal learned to associate the bell with food and eventually salivated to the bell alone. 

Operant conditioning was demonstrated by Skinner with rats and pigeons in a cage called a Skinner box. If the animal pressed a lever a food pellet appeared. This reinforced the lever-press behaviour so that the animal repeated it more and more. Rats (and pigeons) could also be conditioned to avoid a stimulus such as an electric shock.

Both kinds of learning involve no thought. New connections are formed in the brain but behaviourists are not interested in what goes on in the brain – they just focused on how new behavioural links are formed, i.e. learned. They proposed that everything can be learned in this way.

Behaviourists suggest that humans are made of the same building blocks as animals and therefore the same laws apply. So all human behaviour too is learned and it is a passive process. Your behaviour is conditioned by things outside you. Of course this suggests that we have no free will yet most people do feel they have a sense of their own will. Skinner would argue that this is just an illusion of having made a decision.

On the positive side the behaviourist approach has been useful and good because it has led to some good ways to help people such as in prisons where people can be given rewards to encourage different behaviours. Real-world application is a positive for any approach. 

 

 (313 words)

Vladimir also describes the two forms of learning but with slightly less sophistication 

than in the answer above.

Besides this initial description there is further descriptive detail. He makes points related to the focus on observable behaviour and the link between human and animal learning though 

these are not always clearly expressed.

Evaluation/analysis is present but it is not the main focus of the essay. There is some analytic reference to free will (or lack of it), the qualitative difference between humans and animals, and a very brief comment on the 

limitations of animal studies at the end.

Overall, not as strong on evaluation as the previous answer and an overly descriptive answer. The evaluation content is partly effective but very limited, whereas the description is mostly clear and organised and specialist terminology has been used. The lack of evaluation has a serious impact on the overall worth of the answer. There should 

always be signiﬁcantly more evaluation.
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Multiple-choice questions

Origins ofPsychology

1.  From earliest to most recent, which of the followingis the correctchronological order of when the following psychological approaches were ﬁrst established?

(a) Social learning theory, humanistic, behaviourist, cognitive neuroscience(b) Cognitive neuroscience, social learning theory, behaviourist,humanistic(c) Humanistic, behaviourist, cognitive neuroscience, social learning theory(d) Behaviourist, humanistic, social learning theory, cognitive neuroscience

2.  Which of the following is a criticism that Watson made of introspection?

(a) It can’t be replicated.

(b) It doesn’t deal with experience.(c) It produces objective data.(d) It produces subjective data.

3.  Which of the following approaches used a computer metaphor to study the mind?

(a) The humanistic approach.

(b) The behaviourist approach.(c) The cognitive approach.(d) The social learning theory approach.

4.  The name of Wundt’s pioneering method:(a) Introjection.(b) Interlocution.(c) Interpretation.(d) Introspection.

Learning approaches: The behaviourist approach

1.  Which is a basic assumption of the behaviourist approach?

(a) Learning processes in animals cannot be generalised to humans.

(b) The main inﬂuence on behaviour is your genes.(c) Learning is inﬂuenced by private mental processes.

(d) Learning should be studied scientiﬁcally in a laboratory.

2.  Which correctly describes the key steps in classical conditioning?

(a) UCR + NS = UCS and CS.

(b) UCS + UCR = CS and CR.(c) NS + UCS = UCR + CR.(d) UCS + NS = CS and CR.

3.Complete this sentence: Operant conditioning is best described as:(a) A form of learning in which behaviour is shaped and maintained by its consequences.

(b) A form of learning in which a stimulus is associatedwith a response.

(c) A form of learning in which an observer imitates the behaviour of a role model.

(d) A form of learning in which new behaviour is produced that avoids an unpleasant consequence.

4.  A Behaviourist researcher carried out a lab experiment. He put a rat in a specially designed box. Every time a light came on, the rat would receive an electric shock to its feet. However, over time, the rat learned that if it pressed a lever when the light came on, it would not receive the shock. 

 

What aspect of operant conditioning is the Behaviourist researcher investigating?

(a) Partial reinforcement.

(b) Positive reinforcement.(c) Negative reinforcement.(d) Punishment.

Learningapproaches: Social learning theory

1.  Which one of the following statements about Bandura’s Bobo dollexperimentsis false?

(a) Children were more likely to imitate aggression that was rewarded (reinforced).

(b) Children who saw the model punished were more likely to imitate aggression than children who saw no consequences.

(c) The experiments have been used to support the idea that children may be inﬂuenced by what they see in the media.

(d) The experiments support the idea that learning can oen occur indirectly.

2.  Which of the following is not a mediational process in the social learning approach?

(a) Motivation.

(b) Attention.(c) Retention.(d) Application.

3.  Learning through observing the consequences of other people’sbehaviouris:(a) Positive reinforcement.(b) Negative reinforcement.(c) Operantreinforcement.(d) Vicarious reinforcement.  

4.  Which statement about the social learning theory approach is false?

(a) Learning and performance always occur together.

(b) Attention and retention are more likely to be involved in the learning than performance of behaviour.

(c) Motor reproduction and motivation are more likely to be involved in the performance than learning of behaviour.

(d) Role models that children identify with need not be real but may be symbolic.

The cognitiveapproach

1.  Which statement about the role of schema is false?(a) They allow us to make mental shortcuts.(b) They may lead to perceptual errors.(c) They are not present at birth.(d) They act as a mental framework of interpretation.

2.Acognitive psychologist gave students simple word lists to learn under lab conditions. The students were able to recall an average of seven words within their short-term memory (STM). The psychologist concluded that the capacity of STM is seven items. This is a good example of:(a) Inference.(b) Interference.(c) Implication.(d) Illustration.

3.  The cognitive approach is a good example of:(a) Motor reproduction.(b) Mundane realism.(c) Mirror reﬂection.(d) Machine reductionism.

4.  Which statement about cognitive neuroscience is false?

(a) It was ﬁrst identiﬁed in the 1970s as an emergent discipline.

(b) It investigates how biological structures inﬂuence mental processes.

(c) It brings together the ﬁelds of cognitive psychology,anatomy and neurophysiology.

(d) It makes use of advances in brain imaging technology such as fMRI.

The biological approach

1.  Which of the following formulas is true?(a) Genotype + phenotype = environment.(b) Phenotype + environment = genotype.(c) Genotype + environment = phenotype.(d) Genotype – phenotype = environment.

2.  Which is the best deﬁnition of natural selection?(a) The perpetuation of the best physical and psychologicaltraits.

(b) The selection of traits that promote successful survival and reproduction.

(c) The survival of the ﬁttest.

(d) Choosing the best genes for future generations. 

3.  Dizygotic twins share approximately what percentage oftheir genes?

(a) 100.

(b) 50.(c) 25.(d) 0.

4.  Which of the following is not an assumption of the biological approach?

(a) The brain and the mind are distinct and separate.

(b) Psychological characteristics may be genetically determined in the same way that physical characteristics are.

(c) An imbalance in neurochemical levels may explain mental disorder.

(d) Human behaviour has adapted to the environment through natural selection.
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The psychodynamic approach

1.  Which of the following is not a term used by Freud in relation to the structure of the mind?

(a) Conscious.

(b) Preconscious.(c) Subconscious.(d) Unconscious.

2.  In which stage does the Oedipus complex take place?

(a) Oral.

(b) Anal.(c) Phallic(d) Genital.

3.  Which of the following is ‘transferring feelings from the true source of distressing emotion onto a substitute object’?

(a) Displacement.

(b) Denial.(c) Repression.(d) Regression.

4.  Freud’s theory is most associated with?(a) Environmental determinism.(b) Biological determinism.(c) Reciprocal determinism.(d) Psychic determinism.

Humanistic psychology

1.  When it ﬁ rst emerged, humanistic psychology came to be known as:(a) The ﬁ rst force.(b) The second force.(c) The third force.(d) May the force be with you.

2.  When there is a mismatch between the self-concept and the ideal self, this is referred to as:(a) Self-actualisation.(b) Conditions of worth.(c) Congruence.(d) Incongruence.

3.  According to Rogers, an eﬀ ective therapist should provide the client with three things. Which of the following is not one of these?

(a) Being empathic.

(b) Being judgemental.(c) Being genuine.(d) Unconditionalpositive regard.

4. Which of the following is a ‘growth need’ in Maslow’s hierarchy?

(a) Self-actualisation.(b) Love and belongingness.(c) Safety and security.(d) Physiological.

MCQ answers

Origins of psychology 1D, 2D, 3C, 4D

Learning approaches: The behaviourist approach 1D, 2D, 3A, 4C

Learning approaches: Social learning theory 1B, 2D, 3D, 4A

The cognitive approach 1C, 2A, 3D, 4A

The biological approach 1C, 2B, 3B, 4A

The psychodynamic approach 1C, 2C, 3A, 4D

Humanistic psychology 1C, 2D, 3B, 4A
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Human nervous system

Peripheral nervous system

Sympathetic nervous system

Central nervous system

Parasympathetic nervous system

Autonomic nervous system

Brain

Somatic nervous system

Spinal cord

The nervous system and the endocrine system

The specification says…

The divisions of the nervous system: central and peripheral (somatic and autonomic).

The function of the endocrine system: glands and hormones.

The fight or flight response including the role of adrenaline.

Humans, like all animals, have two major physiological systems that regulate behaviour in response to the environment. These are the nervous system and the endocrine system.

Key terms

Nervous system Consists of the central nervous system and the peripheral nervous system. Communicates using electricalsignals.

Central nervous system(CNS)Consists of the brain and the spinal cord and is the origin of all complex commands and decisions.

Peripheral nervous system(PNS)Sends information to the CNS from the outside world, and transmits messages from the CNS to muscles and glands in the body.

Somatic nervous system(SNS)Transmits information from receptor cells in the sense organs to the CNS. It also receives information from the CNS that directs muscles to act.

Autonomic nervous system(ANS)Transmits information to and from internal bodily organs. It is ‘autonomic’ as the system operates involuntarily (i.e. automatic). It has two main divisions: the sympathetic and parasympatheticnervous systems.

The nervous system

The nervous system is a specialised network of cells in the human body and is our primary internal communication system. It is based on electrical and chemical signals whereas the endocrine system (facing page) is based on hormones. 

The nervous system has two main functions:

• To collect, process and respond to information in the environment.

• To co-ordinate the working of diﬀ erent organs and cells in the body.

The nervous system is divided into two subsystems:

• Central nervous system(CNS).• Peripheral nervous system(PNS).

The central nervous system (CNS)

The CNS is made up of the brain and the spinal cord.

• The brain is the centre of all conscious awareness. The brain’s outer layer, the cerebral cortex, is only 3 mm thick and covers the brain like an orange peel covers an orange. It is only found in mammals.

The brain is highly developed in humans and is what distinguishes our higher mental functions from those of other animals. Only a few living creatures – sponges, sea squirts, jellyﬁ sh – do not have a brain. 

The brain is divided into two hemispheres.

• The spinal cord is an extension of the brain. It passes messages to and from the brain and connects nerves to the PNS. It is also responsible for reﬂ ex actions such as pulling your hand away from a hot plate.

The peripheral nervous system (PNS)

The PNS transmits messages, via millions of neurons (nerve cells), to and from the central nervous system. The peripheral nervous system is further subdivided into the: 

• Autonomic nervous system (ANS) governs vital functions in the body such as breathing, heart rate, digestion, sexual arousal and stress responses.

• Somatic nervous system (SNS) governs muscle movement and receives information from sensory receptors.

The major subdivisions of the human nervous system.

A frightening experience

Jim Bob was telling his friend Sue Ellen about his recent frightening experience.

‘I was walking home by myselfin the dark. Suddenly, I heard a shufﬂ ing noise behind me and the faint smell of rotting ﬂ esh. I realised it was coming closer. I saw a bus at the bus stop and decided to run. I could hear the footsteps getting closer. I don’t think I’ve ever moved so quickly. I leapt on the bus – shaking, sweating and my heart was beating fast. I turned to see an empty street as the bus pulled away from the stop. Had I imagined it?’

Question

Outline the role of the central nervous system and autonomic nervous system in behaviour. Refer to Jim Bob’s experience in your answer. 

The nervous system acts more rapidly than the endocrine system but they are both very fast. The nervous system’s average response time is 0.25 seconds but may be as quick as 100 milliseconds. The endocrine responses are slower because hormones have to travel through the bloodstream (about 2 or 3 seconds) but last longer.
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Stress and illness

Research has shown that people who get ill have often experienced major stressful life events in the previous few months and years, such as getting married, divorce, death of a loved one, etc. A researcher investigated this relationship between illness and life events. She gave 150 participants a questionnaire in which they had to indicate the number of major life events (from a list of 20) they had experienced over the past three years. This was compared with the number of days off work through illness the participants had had over the same period.

The researcher found a positive correlation between the two co-variables.

Questions

1. In the context of the investigation above, what is meant by ‘a positive correlation between the two co-variables’? (2 marks)

2. Suggest a suitable graphical display that the researcher could have used to show the relationship between the two co-variables. (1 mark)

3. Explain one advantage of correlational studies. Refer to the investigation above in your answer. (2 marks)

4. Explain the difference between correlations and experiments. (3 marks)

1. Name and brieﬂ y outline two divisions of the human nervous system. [4 marks]

2. Identify and describe two glands of the endocrine system. [2 marks + 2 marks]

3. Identify two hormones and brieﬂ y outline their functions. [2 marks + 2 marks]

4. Explain what is meant by the ‘ﬁ ght or ﬂ ight response’. [3 marks]

Check it

The endocrine system

Glands and hormones

The endocrine system works alongside the nervous system to control vital functions in the body. The endocrine system acts more slowly than the nervous system but has very widespread and powerful eﬀ ects. Various glands in the body, such as the thyroid gland, produce hormones. Hormones are secreted into the bloodstream and aﬀ ect any cell in the body that has a receptor for that particular hormone. 

Most hormones aﬀ ect cells in more than one body organ, leading to many diverse and powerful responses. For example, the thyroid gland produces the hormone thyroxine. This hormone aﬀ ects cells in the heart (increases heart rate). It also aﬀ ects cells throughout the body increasing metabolic rates (the chemical processes taking place in the cells). This in turn aﬀ ects growth rates. 

The main glands of the endocrine system are shown in the diagram on the right. The key endocrine gland is the pituitary gland, located in the brain. It is o en called the ‘master gland’ because it controls the release of hormones from all the other endocrine glands in the body.

Endocrine and ANS working together: Fight or ﬂ ight

O en the endocrine system and the autonomic nervous system (ANS) work in parallel with one another, for instance during a stressful event. When a stressor is perceived (your friend jumps out to frighten you or you think about your upcoming exams) the ﬁ rst thing that happens is a part of the brain called the hypothalamus activates the pituitary gland and this triggers activity in the sympathetic branch of the autonomic nervous system. The ANS changes from its normal resting state (the parasympathetic state) to the physiologically aroused sympathetic state (try it – think of a scary ﬁ lm and your sympathetic nervous system will kick in). 

Adrenaline The stress hormone adrenaline is released from the adrenal medulla (a part of the adrenal gland lying near your kidneys) into the bloodstream. Adrenaline triggers physiological changes in the body (e.g. increased heart rate) which creates the physiological arousal necessary for the ﬁ ghtorﬂ ight response. 

Immediate and automatic All of this happens in an instant as soon as the threat is detected (for example your heart starts beating faster almost as soon as you experience a fright). This is an acute response and an automatic reaction in the body. The physiological changes associated with this sympathetic response are listed in the table below right. These changes explain why stress, panic, or even excitement, are o en experienced as a ‘sick’ feeling (‘butterﬂ ies’ in your stomach – does that describe what you were feeling?). 

Parasympathetic action Finally, once the threat has passed, the parasympathetic nervous system returns the body to its resting state. The parasympathetic branch of the ANS works in opposition to the sympathetic nervous system – its actions are antagonistic to the sympathetic system. The parasympathetic system acts as a ‘brake’ and reduces the activities of the body that were increased by the actions of the sympathetic branch. This is sometimes referred to as the rest and digest response. 

Biological changes associated with the sympathetic and parasympathetic response.

Sympathetic stateParasympathetic state

Increases heart rateDecreases heart rate

Increases breathing rateDecreases breathing rate

Dilates pupils

Constricts pupils

Inhibits digestion

Stimulates digestion

Inhibits saliva productionStimulates saliva production

Contracts rectum

Relaxes rectum

Hypothalamus

Pituitary

Parathyroid

Thyroid

AdrenalsPancreas

Ovaries(female)

Testes(male)

Key terms

Endocrine system One of the body’s major information systems that instructs glands to release hormones directly into the bloodstream. These hormones are carried towards target organs in the body. Communicates via chemicals.

Gland An organ in the body that synthesises substances such as hormones.

Hormone A biochemical substance that circulates in the blood but only aﬀ ects target organs. They are produced in large quantities but disappear quickly. Their eﬀ ects are very powerful. 

Fight or ﬂ ight response The way an animal responds when stressed. The body becomes physiologically aroused in readiness to ﬁ ght an aggressor or, in some cases, ﬂ ee.

Adrenaline A hormone produced by the adrenal glands which is part of the human body’s immediate stress response system. Adrenaline has a strong eﬀ ect on the cells of the cardiovascular system – stimulating heart rate, contracting blood vessels and dilating air passages.

The main endocrine glands in the human body.

Practical activity on page 53

The nervous system and the endocrine system//35







[image: background image]


Function of neurons

B

A

The specification says…

The structure and function of sensory, relay and motor neurons. 

The process of synaptic transmission including reference to neurotransmitters, excitation and inhibition.

On the previous spread we considered the major biological structures and systems. Now we will delve a little deeper and, in so doing, get a good deal smaller! We will investigate how the nervous system transmits signals via the billions of nerve cells (neurons) it houses. 

We will also consider how these nerve cells communicate with each other, through electrical and chemical messages, within the body and the brain.

Key terms

Neuron The basic building blocks of the nervous system, neurons are nerve cells that process and transmit messages through electrical and chemical signals.

Sensory neurons These carry messages from the PNS (peripheral nervous system) to the CNS (central nervous system). They have long dendrites and short axons.

Relay neurons These connect the sensory neurons to the motor or other relay neurons. They have short dendrites and short axons.

Motor neurons These connect the CNS to eﬀ ectors such as muscles and glands. They have short dendrites and long axons.

Neurons and synaptic transmission

The structure and function of neurons

There are 100 billion neurons (nerve cells) in the human nervous system, 80% of which are located in the brain. By transmitting signals electrically and chemically, these neurons provide the nervous system with its primary means of communication.

Types of neurons

There are three types of neurons: sensory neurons, relay neurons and motor neurons. The features of each are summarised in the key terms on the le  and illustrated in the diagram below.

relay neuron

motor neuron

axon

axon

dendrites

myelin sheath

nodes of Ranvier

cell body

cell body

sensory neuron

direction of conduction

The structure of a neuron

Neurons vary in size from less than a millimetre to up to a metre long, but all share the same basic structure. 

The cell body (or soma) includes a nucleus, which contains the genetic material of the cell. Branchlike structures called dendrites protrude from the cell body. These carry nerve impulses from neighbouring neurons towards the cell body. 

The axon carries the impulses away from the cell body down the length of the neuron. The axon is covered in a fatty layer of myelin sheath that protects the axon and speeds up electrical transmission of the impulse. 

If the myelin sheath was continuous this would have the reverse eﬀ ect and slow down the electrical impulse. Thus, the myelin sheath is segmented by gaps called nodes of Ranvier. These speed up the transmission of the impulse by forcing it to ‘jump’ across the gaps along the axon.

Finally, at the end of the axon are terminal buttons that communicate with the next neuron in the chain across a gap known as the synapse (see facing page).

Location of neurons

The cell bodies of motor neurons may be in the central nervous system (CNS) but they have long axons which form part of the peripheral nervous system (PNS). Sensory neurons are located outside of the CNS, in the PNS in clusters known as ganglia. Relay neurons make up 97% of all neurons and most are found within the brain and the visual system.

Electrical transmission – the ﬁ ring of a neuron  

When a neuron is in a resting state the inside of the cell is negatively charged compared to the outside. When a neuron is activated by a stimulus, the inside of the cell becomes positively charged for a split second causing an action potential to occur. This creates an electrical impulse that travels down the axon towards the end of the neuron.

spinal cord

pain receptor

muscle effector

Question

Identify the type of neuron labelled A and B. 
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The reﬂ ex arc

Fill in the gaps using the terms provided at the bottom of the box.

The knee-jerk reﬂ ex is an example of a reﬂ ex arc:

A stimulus, such as a hammer, hits the knee. This is detected by sense organs in the _________________, 

which convey a message along a _________________. 

The message reaches the _________________, where 

it connects with a _________________. This then 

transfers the message to a _________________. This 

then carries the message to an _________________, 

such as a muscle, which causes the muscle to contract and, hence, causes the knee to move or jerk.

Missing words: 

effector  CNS (central nervous system)

sensory neuron PNS (peripheral nervous system) 

motor neuron relay neuron

Synaptic transmission

Chemical transmission 

Neurons communicate with each other within groups known as neural networks. Each neuron is separated from the next by an extremely tiny gap called the synapse. Signals withinneurons are transmitted electrically. However, signals between neurons are transmitted chemically across the synapse. 

When the electrical impulse reaches the end of the neuron (the presynaptic terminal) it triggers the release of neurotransmitter from tiny sacs called synaptic vesicles. 

Neurotransmitters 

Neurotransmitters are chemicals that diﬀ use across the synapse to the next neuron in the chain. Once a neurotransmitter crosses the gap, it is taken up by a postsynaptic receptor site

on the dendrites of the next neuron (axons take signals to the synapse, dendrites take signals away). Here, the chemical message is converted back into an electrical impulse and the process of transmission begins again in this other neuron.

It is worth noting that the direction of travel can only be one-way. This is because neurotransmitters are released from the presynaptic neuron terminal and received by the postsynaptic neuron (at the receptor sites).

Several dozen types of neurotransmitter have been identiﬁ ed in the brain (as well as in the spinal cord and some glands). Each neurotransmitter has its own speciﬁ c molecular structure that ﬁ ts perfectly into a postsynaptic receptor site, similar to a lock and a key. Neurotransmitters also have specialist functions. For instance, acetylcholine (ACh) is found at each point where a motor neuron meets a muscle, and upon its release, it will cause muscles to contract.

Excitation and inhibition

Neurotransmitters have either an excitatory or inhibitory eﬀ ect on the neighbouring neuron. For instance, the neurotransmitter serotonin causes inhibition in the receiving neuron, resulting in the neuron becoming more negatively charged and less likely to ﬁ re. In contrast, adrenaline (an element of the stress response which is both a hormone and a neurotransmitter) causes excitation of the postsynaptic neuron by increasing its positive charge and making it more likely to ﬁ re. 

Summation

Whether a postsynaptic neuron ﬁ res is decided by the process of summation. The excitatory and inhibitory inﬂ uences are summed: if the net eﬀ ect on the postsynaptic neuron is inhibitory then the postsynaptic neuron is less likely to ﬁ re. If the net eﬀ ect is excitatory it is more likely to ﬁ re, i.e. the inside of the postsynaptic neuron momentarily becomes positively charged. Once the electrical impulse is created it travels down the neuron.

Therefore, the action potential of the postsynaptic neuron is only triggered if the sum of the excitatory and inhibitory signals at any one time reaches the threshold.

1. Explain the process of synaptic transmission. 

[4 marks]

2. With reference to neurotransmitters, explain what is meant by both ‘excitation’ and ‘inhibition’. [4 marks]

3. Outline one difference between a sensory neuron and a relay neuron. [2 marks]

Check it

postsynaptic receptor sites

dendrite

axon

presynaptic nerve terminal

neurotransmitter

synaptic vesicle

synapse

Psychoactive drugs

Increased understanding of the mode of action of neurotransmitters in the brain has led to the development of psychoactive drugs to treat mental disorders. For instance, depression has been linked to low levels of serotonin, which is thought to play an important role in stabilising mood.

A category of drugs known as SSRIs (selective serotonin reuptake inhibitors) such as Prozac, slow down the reuptake of serotonin after it has crossed the synapse, ensuring it stays active for longer in the synapse.

Question

Use your knowledge of synaptic transmission to explain what is happening at the synapse. 

Key terms

Synaptic transmission The process by which neighbouring neurons communicate with each other by sending chemical messages across the gap (the synapse) that separates them.

Neurotransmitter Brainchemicals released from synaptic vesicles that relay signals across the synapse from one neuron to another. Neurotransmitters can be broadly divided into those that perform an excitatory function and those that perform aninhibitory function.

Excitation When a neurotransmitter, such as adrenaline, increases the positive charge of the postsynaptic neuron. This increases the likelihood that the postsynaptic neuron will pass on the electricalimpulse.

Inhibition When a neurotransmitter, such as serotonin, increases the negative charge of the postsynaptic neuron. This decreases the likelihood that the postsynaptic neuron will pass on the electricalimpulse. 

Practical activity on page 25
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The specification says…

Localisation of function in the brain: motor, somatosensory, visual, auditory and language centres; Broca’s and Wernicke’s areas.

The human brain is one of the most complex and fascinating of all biological systems. On this spread, we discuss the idea that diﬀ erent functions of the brain are localised in speciﬁ c areas. We will also take a whistle-stop tour through some of the key parts of the brain.

Key terms

Localisation of function The theory that diﬀ erent areas of the brain are responsible for speciﬁ c behaviours, processes or activities.

Motor area A region of the frontal lobe involved in regulating movement.

Somatosensory area An area of the parietal lobe that processes sensory information such as touch.

Visual area A part of the occipital lobe that receives and processes visual information.

Auditory area Located in the temporal lobe and concerned with the analysis of speech-based information.

Broca’s area An area of the frontal lobe in the left hemisphere (in most people), responsible for speech production.

Wernicke’s area An area of the temporal lobe (encircling the auditory cortex) in the left hemisphere (in most people), responsible for language comprehension.

Localisation of function in the brain

Localisation of function

Localisation versus holistic theory

During the 19th century, scientists such as Paul Broca and Karl Wernicke discovered that speciﬁ c areas of the brain are associated with particular physical and psychological functions. Before these investigations (and before the case of Phineas Gage – see facing page), scientists generally supported the holistic theory of the brain – that all parts of the brain were involved in the processing of thought and action.

In contrast, Broca and Wernicke argued for localisation of function (sometimes referred to as cortical specialisation). This is the idea that diﬀ erent parts of the brain perform diﬀ erent tasks and are involved with diﬀ erent parts of the body. It follows then, that if a certain area of the brain becomes damaged through illness or injury, the function associated with that area will also be aﬀ ected. 

Hemispheres of the brain

The main part of the brain (the cerebrum) is divided into two symmetrical halves called the le  and right hemisphere. Some of our physical and psychological functions are controlled or dominated by a particular hemisphere – this is calledlateralisation (see next spread). As a general rule, activity on the le -hand side of the body is controlled by the right hemisphere and activity on the right-hand side of the body by the le  hemisphere. Language, as we will see below, is linked to the le  hemisphere.

The motor, somatosensory, visual and auditory centres

The cerebral cortex (or ‘cortex’) is the outer layer of both hemispheres – as described on page 34. The cortex of both hemispheres is subdivided into four centres – called the ‘lobes’ of the brain: the frontal lobe, the parietal lobe, the occipital lobe and the temporal lobe (see diagram on facing page). A ‘lobe’ is a part of an organ that is separate in some way from the rest. Each lobe in the brain is associated with diﬀ erent functions.

At the back of the frontal lobe (in both hemispheres) is the motor area which controls voluntary movement in the opposite side of the body. Damage to this area of the brain may result in a loss of control over ﬁ ne movements.

At the front of both parietal lobes is the somatosensory area which is separated from the motor area by a ‘valley’ called the central sulcus. The somatosensory area is where sensory information from the skin (e.g. related to touch, heat, pressure, etc.) is represented. The amount of somatosensory area devoted to a particular body part denotes its sensitivity, for instance, receptors for our face and hands occupy over half of the somatosensory area.

In the occipital lobe at the back of the brain is the visual area(or visual cortex). Each eye sends information from the right visual ﬁ eld to the le  visual cortex and from the le  visual ﬁ eld to the right visual cortex. This means that damage to the le  hemisphere, for example, can produce blindness in part of the right visual ﬁ eld of both eyes. 

Finally, the temporal lobes house the auditory area, which analyses speech-based information. Damage may produce partial hearing loss. The more extensive the damage, the more extensive the loss. In addition, damage to a speciﬁ c area of the temporal lobe – Wernicke’s area (discussed below) – may aﬀ ect the ability to comprehend language.

The language centres of the brain

Unlike the areas above which are found in both hemispheres, language is restricted to the le  side of the brain in most people. In the 1880s, Paul Broca, a surgeon, identiﬁ ed a small area in the le  frontal lobe responsible for speech production. Damage to Broca’s area causes Broca’s aphasia which is characterised by speech that is slow, laborious and lacking in ﬂ uency. Broca’s most famous patient was ‘Tan’ – so-called because that was the only word he could say. People with Broca’s aphasia have diﬃ  culty with prepositions and conjunctions (e.g. a, the, and).

Around the same time as Broca, Karl Wernicke was describing people who had no problem producing language but severe diﬃ  culties understanding it, such that the speech they produced was ﬂ uent but meaningless. Wernicke identiﬁ ed a region (Wernicke’s area) in the le  temporal lobe as being responsible for language understanding. This results in Wernicke’s aphasia when damaged. People who have Wernicke’s aphasia will o en produce nonsense words (neologisms) as part of the content of their speech.

The main partof the brain (the cerebrum) is divided into two hemispheres, just like the earth is divided into two hemispheres (north and south).
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The curious case of Phineas Gage

Whilst working on the railroad in 1848, 25-year-old Phineas Gage was preparing to blast a section of rock with explosives to create a new railway line. During the process, Gage dropped his tamping iron onto the rock causing the explosive to ignite. The explosion hurled the metre-length pole through Gage’s left cheek, passing behind his left eye, and exiting his skull from the top of his head taking a portion of his brain with it – most of his left frontal lobe.

Incredibly, Gage survived but the damage to his brain had left a mark on his personality – by all accounts he had turned from someone who was calm and reserved to someone who was quick-tempered, rude and ‘no longer Gage’.

Gage is seen as a landmark case in science as the change in his temperament following the accident suggested that the frontal lobe may be responsible for regulating mood.

Question

Does the case of Phineas Gage support localisation theory or holistic theory? Why?

Label the brain

Use the information on the facing page to help you label the areas of the brain.

Case study evidenceX

Unique cases of neurological damage support localisation theory, such as the case of Phineas Gage (see top right). 

However, there are problems with case studies. It is diﬃ  cult to make meaningful generalisations from the ﬁ ndings of a single individual. Also, conclusions drawn may depend on the subjective interpretation of the researcher.

Consider: How might this affect the validity of this evidence supporting localisation theory?

Evaluation etra

1. Using an example, explain what is meant by ‘localisation of function’.  [3 marks]

2. State the location in the brain of each of the following: (i) The motor area (ii) The visual area (iii) The auditory area.    [3 marks]

3. Explain how Broca’s and Wernicke’s areas contribute to the localisation of language in the brain. [4 marks]

4. Discuss what research has shown about localisation of function in the brain. [16 marks]

Check it

Labels:

Somatosensory areaWernicke’s areaVisual areaAuditoryareaMotor areaBroca’sarea

Evaluation 

Evidence from neurosurgery

One strength of localisation theory is that damage to areas of the brain has been linked to mental disorders.

Neurosurgery (surgery on the brain) is a last resort method for treating some mental disorders, targeting speciﬁ c areas of the brain which may be involved. For example, cingulotomy involves isolating a region called the cingulate gyrus which has been implicated in OCD. Darin Dougherty et al. (2002) reported on 44 people with OCD who had undergone a cingulotomy. At post-surgical follow-up a er 32 weeks, about 30% had met the criteria for successful response to the surgery and 14% for partial response.

The success of these procedures suggests that behaviours associated with serious mental disorders may be localised. 

Evidence from brain scans

Another strength is evidence from brain scans that supports the idea that many everyday brain functions are localised.

For instance, Steven Petersen et al. (1988) used brain scans to demonstrate how Wernicke’s area was active during a listening task and Broca’s area was active during a reading task. Also, a review of long-term memory studies by Buckner and Petersen (1996) revealed that semantic

and episodic memories reside in diﬀ erent parts of the prefrontal cortex. These studies conﬁ rm localised areas for everyday behaviours.

Therefore objective methods for measuring brain activity have provided sound scientiﬁ c evidence that many brain functions are localised.

Counterpoint A challenge to localisation theory comes from the work of Karl Lashley (1950). Lashley removed areas of the cortex (between 10% and 50%) in rats that were learning the route through a maze. No area was proven to be more important than any other area in terms of the rats’ ability to learn the route. The process of learning seemed to require every part of the cortex rather than being conﬁ ned to a particular area.

This suggests that higher cognitive processes, such as learning, are not localised but distributed in a more holistic way in the brain.

Language localisation questioned

One limitation is that language may not be localised just to Broca’s and Wernicke’s areas.

A recent review by Anthony Dick and Pascale Tremblay (2016) found that only 2% of modern researchers think that language in the brain is completely controlled by Broca’s and Wernicke’s areas. Advances in brain imaging techniques, such as fMRI, mean that neural processes in the brain can be studied with more clarity than ever before. It seems that language function is distributed far more holistically in the brain than was ﬁ rst thought. So-called language streams have been identiﬁ ed across the cortex, including brain regions in the right hemisphere, as well as subcortical regions such as the thalamus.

This suggests that, rather than being conﬁ ned to a couple of key areas, language may be organised more holistically in the brain, which contradicts localisation theory.
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ring

If two words are presented simultaneously, one on either side of the visual ﬁ eld (e.g. ‘KEY’ on the left and ‘RING’ on the right), a split-brain individual would select a key with their left hand (left visual ﬁ eld linked to right hemisphere and linked to left hand) and say the word ‘ring’.

The specification says…

Hemispheric lateralisation; split-brain research.

Neuroscientists are interested in whether certain activities and behaviours are controlled or dominatedby one hemisphere rather than the other (known as lateralisation – as distinct from localisation).  

Key terms

Hemispheric lateralisation The idea that the two halves (hemispheres) of the brain are functionally diﬀerent and that certain mental processes and behaviours are mainly controlled by one hemisphere rather than the other, as in the example of language (which is localised as well as lateralised).

Split-brain research A series of studies which began in the 1960s (and are still ongoing) involving people with epilepsy who had experienced a surgical separation of the hemispheres of their brain to reduce the severity of their epilepsy. This enabled researchers to test lateralfunctions of the brainin isolation.

Hemispheric lateralisation and split-brain research

Hemispheric lateralisation

Localisation and lateralisation

On the previous spread you learned about localisation of brain areas. This refers to the fact that some functions, such as vision and language, are governed by very speciﬁ c areas in the brain. You also learned that the brain is lateralised i.e. there are two sides which are called hemispheres (thus hemispheric lateralisation). For some functions the localised areas appear in both hemispheres.For example in the case of vision, the visual area is in the le  and right occipital lobe – located in the le  hemisphere (LH) and right hemisphere (RH) respectively. 

Left and right hemispheres

In the case of language, the two main centres are only in the LH (for most people) – Broca’s area is in the le  frontal lobe and Wernicke’s area is in the le  temporal lobe. So we say that language is lateralised – that is, performed by one hemisphere rather than the other. The RH can only produce rudimentary words and phrases but contributes emotional context to what is being said. This has led to the suggestion that the LH is the analyser whilst the RH is the synthesiser.

Many functions are not lateralised. For example vision, motor and somatosensory areas appear in both hemispheres. But there is a further twist, in the case of the motor area the brain is cross-wired(contralateral wiring) – the RH controls movement on the le  side of the body whilst the LH controls movement on the right. 

In the case of vision the situation is even more complex – it is both contralateral and ipsilateral (opposite and same-sided). Each eye receives light from the le  visual ﬁ eld (LVF) and the right visual ﬁ eld (RVH). The LVF of both eyes is connected to the RH and the RVF of both eyes is connected to the LH (see diagram on right). This enables the visual areas to compare the slightly diﬀ erent perspective from each eye and aids depth perception. There is a similar arrangement for auditory input to the auditory area and the disparity from the two inputs helps us locate the source of sounds.

Split-brain research

A ‘split-brain’ operation involves severing the connections between the RH and LH, mainly the corpus callosum. This is a surgical procedure used to reduce epilepsy. During an epileptic seizure the brain experiences excessive electrical activity which travels from one hemisphere to the other. To reduce ﬁ ts these connections are cut, ‘splitting’ the brain in two halves. Split-brain research studies how the hemispheres function when they can’t communicate with each other. 

Sperry’s research

Roger Sperry (1968) devised a system to study how two separated hemispheres deal with, for example, speech and vision.

ProcedureEleven people who had a split-brain operation were studied using a special set up (see le ) in which an image could be projected to a participant’s RVF (processed by the LH) and the same, or diﬀ erent, image could be projected to the LVF (processed by the RH). In the ‘normal’ brain, the corpus callosum would immediately share the information between both hemispheres giving a complete picture of the visual world. However, presenting the image to one hemisphere of a split-brain participant meant that the information cannot be conveyed from that hemisphere to the other.

Findings When a picture of an object was shown to a participant’s RVF (linked to LH), the participant could describe what was seen. But they could not do this if the object was shown to the LVF (RH) – they said there was ‘nothing there’. This is because, in the connected brain, messages from the RH are relayed to the language centres in the LH, but this is not possible in the split-brain.

Although participants could not give verbal labels to objects projected to the LVF, they could select a matching object out of sight (see picture) using their le  hand (linked to RH). The le  hand was also able to select an object that was most closely associated with an object presented to the LVF (for instance, an ashtray was selected in response to a picture of a cigarette). 

If a pinup picture was shown to the LVF there was an emotional reaction (e.g. a giggle) but the participants usually reported seeing nothing or just a ﬂ ash of light. 

Conclusions These observations show how certain functions are lateralised in the brain and support the view that the LH is verbal and the RH is ‘silent’ but emotional.

Visual cortex

Lateralisation and handedness

A study of 400 right-handed people revealed that 380 of them had LH dominance for language.

Questions

1. What percentage of right-handed people in the study above were LH dominant for language? (1 mark)

2. Express your answer to question 1 as a fraction. (1 mark)

In a further study 400 left-handed people were tested. In 80 cases language was in the RH, and for a further 80, language functions were arranged bilaterally, i.e. across both hemispheres.

3. What percentage of the language functions of left-handed people were bilateral? (1 mark)

4. How might Sperry’s ﬁ ndings have been different if some participants were left-handed? (3 marks)
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Ethics 

The split-brain operation was not performed for the purpose of the research. So, in that sense, Sperry’s participants were not deliberately harmed. In addition, all procedures were explained to the split-brain participants and their full informed consent was obtained.

However the trauma of the operation might mean that the participants did not later fully understand the implications of what they had agreed to. They were subject to repeated testing over a lengthy period (years in some cases), and this may have been stressful over time.

Consider: Were Sperry’s experiments ethical?

Evaluation etra

X

Lateralisation versus plasticity X

Lateralisation is adaptive as it enables two tasks to be performed simultaneously with greater eﬃ  ciency. Lesley Rogers et al. (2004) showed that lateralised chickens could ﬁ nd food while watching for predators but ‘normal’ chickens couldn’t. 

On the other hand, neural plasticity could also be seen as adaptive. Following damage through illness or trauma, some functions can be taken over by non-specialised areas in the opposite hemisphere. For instance, language function can literally ‘switch sides’ (Holland et al. 1996). 

Consider: Which is more adaptive, plasticity or dedicated function?

Evaluation etra

Evaluation 

Lateralisation in the connected brain

One strength is research showing that even in connected brains the two hemispheres process information diﬀ erently.

For example, Gereon Fink et al. (1996) used PET scans to identify which brain areas were active during a visual processing task. When participants with connected brains were asked to attend to global elements of an image (such as looking at a picture of a whole forest) regions of the RH were much more active. When required to focus in on the ﬁ ner detail (such as individual trees) the speciﬁ c areas of the LH tended to dominate.  

This suggests that, at least as far as visual processing is concerned, hemispheric lateralisation is a feature of the connected brain as well as the split-brain.

One brain

One limitation is the idea that the LH as analyser and RH as synthesiser may be wrong.

There may be diﬀ erent functions in the RH and LH, but research suggests people do not have a dominant side of their brain which creates a diﬀ erent personality. Jared Nielsen et al. (2013) analysed brain scans from over 1000 people aged 7 to 29 years and did ﬁ nd that people used certain hemispheres for certain tasks (evidence for lateralisation). But there was no evidence of a dominant side, i.e. not artist’s brain or mathematician’s brain.

This suggests that the notion of right- or le -brained people is wrong.

Evaluation 

Research support

One strength is support from more recent split-brain research.

Michael Gazzaniga (Luck et al. 1989) showed that split-brain participants actually perform betterthan connected controls on certain tasks. For example, they were faster at identifying the odd one out in an array of similar objects than normal controls. In the normal brain, the LH’s better cognitive strategies are ‘watered down’ by the inferior RH (Kingstone et al. 1995).

This supports Sperry’s earlier ﬁ ndings that the ‘le  brain’ and ‘right brain’ are distinct.

Generalisation issues

One limitation of Sperry’s research is that causal relationships are hard to establish.

The behaviour of Sperry’s split-brain participants was compared to a neurotypicalcontrol group. An issue though is that none of the participants in the control group had epilepsy. This is a major confounding variable. Any diﬀ erences that were observed between the two groups may be the result of the epilepsy rather than the split brain.

This means that some of the unique features of the split-brain participants’ cognitive abilities might have been due to their epilepsy (though Fink’s research, above, supports Sperry’s conclusions).

1. Outline one procedure used in split-brain research.    [3 marks]

2. Brieﬂ y evaluate split-brain research on hemispheric lateralisation.  

[4 marks]

3. Discuss research on hemispheric lateralisation. [16 marks]

Check it

The drawing abilities of the left and right hemispheres

What the RH lacks in linguistic skill, it partly makes up for in terms of superior drawing abilities. This has been shown in tests with split-brain individuals. A picture is ﬂ ashed to either their RVF or LVF. As you can see in the drawings below, the left hand continually outperformed the right hand in such tests despite the fact that, for all the participants, the right hand was their preferred hand.

Question

Using your knowledge of split-brain studies, explain why this shows that the RH is dominant for drawing skill.

Kim Peek – a natural split-brain

Kim Peek was born with a total absence of a corpus callosum. This meant that unlike Sperry’s participants, Peek’s split-brain was due to natural causes.

Peek’s powers of memory were prodigious. He had word-for-word recall of over 12,000 books. He could read two pages in around ten seconds, employing his split-brain to simultaneously read one page with his RVF and one page with his LVF. He knew phone books by heart, and could say what day of the week a particular date fell on going back decades.  

Question

It is likely that Peek had fully-developed (bilateral) language centres in both hemispheres of his brain which may explain some of his extraordinary abilities. How does this make him different from Sperry’s participants?

Left handRight hand
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The specification says…

Plasticity and functional recovery of the brain after trauma. 

Neural plasticity is the apparent ability of the brain to change and adapt its structures and processes as a result of experience and new learning. This links directly to the idea of functional recovery – the way that certain abilities of the brain may be moved or redistributed rather than lost following damage or trauma to the brain. 

Key terms

Plasticity This describes the brain’s tendency to change and adapt as a result of experience and new learning. This generally involves the growth of new connections.

Functional recovery A form of plasticity. Following damage through trauma, the brain’s ability to redistribute or transfer functions usually performed by a damaged area(s) to other, undamagedarea(s).

Plasticity and functional recovery of the brain after trauma

Plasticity

Brain plasticity

The brain would appear to be ‘plastic’ (not literally – it’s a metaphor!) in the sense that it has the ability to change throughout life. During infancy, the brain experiences a rapid growth in the number of synaptic connections it has, peaking at about 15,000 per neuron at 2–3 years of age (Gopnik et al. 1999). This is about twice as many as there are in the adult brain. As we age, rarely-used connections are deleted and frequently-used connections are strengthened – a process known as synaptic pruning. People once thought that the adult brain was not capable of change but we now understand that synaptic pruning enables lifelong plasticity where new neural connections are formed in response to new demands on the brain.

Research into plasticity

Eleanor Maguire et al. (2000) studied the brains of London taxi drivers and found signiﬁ cantly more volume of grey matter in the posterior hippocampus than in a matched control group. This part of the brain is associated with the development of spatial and navigational skills in humans and other animals. As part of their training, London cabbies must take a complex test called ‘The Knowledge’, which assesses their recall of the city streets and possible routes. Maguire et al. found that this learning experience alters the structure of the taxi drivers’ brains. They also found that the longer the taxi drivers had been in the job, the more pronounced was the structural diﬀ erence (a positive correlation).

A similar ﬁ nding was observed by Bogdan Draganski et al. (2006) who imaged the brains of medical students three months before and aﬅ er their ﬁ nal exams. Learning-induced changes were seen to have occurred in the posterior hippocampus and the parietal cortex presumably as a result of the learning.

Functional recovery

After brain trauma

Following physical injury, or other forms of trauma such as the experience of a stroke, unaﬀ ected areas of the brain are oﬅ en able to adapt and compensate for those areas that are damaged. The functional recoverythat may occur in the brain aﬅ er traumais an example of neural plasticity. Healthy brain areas may take over the functions of those areas that are damaged, destroyed or even missing. Neuroscientists suggest that this process can occur quickly aﬅ er trauma (spontaneous recovery) and then slow down aﬅ er several weeks or months. At this point the individual may require rehabilitative therapy to further their recovery (see facing page).

What happens in the brain during recovery? 

The brain is able to rewire and reorganise itself by forming new synaptic connections close to the area of damage (a bit like avoiding roadworks on the way to school by ﬁ nding a diﬀ erent route). Secondary neural pathways that would not typically be used to carry out certain functions are activated or ‘unmasked’ to enable functioning to continue, oﬅ en in the same way as before (Doidge 2007). This process is supported by a number of structural changes in the brain including: 

• Axonal sprouting – the growth of new nerve endings which connect with other undamaged nerve cells to form new neuronal pathways.

• Denervation supersensitivity – this occurs when axons that do a similar job become aroused to a higher level to compensate for the ones that are lost. However, it can have the negative consequence of oversensitivity to messages such as pain.

• Recruitment of homologous (similar) areas on the opposite side of the brain. This means that speciﬁ c tasks can still be performed. An example would be if Broca’s area was damaged on the leﬅ  side of the brain, the right-sided equivalent would carry out its functions. Aﬅ er a period of time, functionality may then shiﬅ  back to the leﬅ  side.

‘You wouldn’t believe the size of my posterior hippocampus, mate.’ A London cabbie talks brain plasticity.

Brainy cab drivers

A researcher compared the hippocampal volume of taxi drivers (who drive different routes every day) with bus drivers (who follow the same routes every day). The researcher used an unrelated t-test to analyse the data and a signiﬁ cant difference was found at the 0.05 level.

Questions

1. Explain two reasons why the unrelated t-test was an appropriate choice for this research. (4 marks)

2. With reference to this research, explain what is meant by the phrase ‘a signiﬁcant difference was found at the 0.05 level’. (2 marks)

Functional recovery after trauma is one dramatic example of how the brain is plastic and has the ability to adapt to changing circumstances. For this reason, if you are discussing brain plasticity, it would be acceptable to use material on ‘functional recovery after trauma’ within the answer.

Study tip

42 //  Chapter 2 Biopsychology







[image: background image]


Small samples

Research is ongoing for new treatments to aid functional recovery. For instance, a study by Soma Banerjee et al. (2014) treated people who had a total anterior circulation stoke (TACS) with stem cells. All participants in this trial recovered compared to the more typical level of just 4% recovery. 

However this study drew conclusions based on just ﬁ ve participants and no control group, which is fairly typical of research on functional recovery. 

Consider: What conclusions can we draw from such research? 

Evaluation etra

X

Meditation and mindfulness

Meditation and mindfulness may alter the structure and function of the brain. Sara Lazar et al. (2005), using MRI scans, demonstrated how experienced meditators had a thicker cortex than non-meditators, particularly in areas related to attention and sensory processing. Individuals who took part in an 8-week Mindfulness-Based Stress Reduction course showed an increase in grey matter in the left hippocampus, a partof the brain strongly associated with learning and memory (Holzel et al. 2011). Finally, Yi-Yuan Tang et al. (2012) found that four weeks of meditation resulted in an increase in white matter in the anterior cingulate cortex, a part of the brain that contributes to self-regulation and control (a key aspect of meditational practice). 

Question

Can you think of examples of other everyday behaviours that could alter the structure and/or function of the brain?

The case of Gabby Giffords

Gabby Giffords is a former US Democratic politician who survived an assassination attempt in 2011 when she was shot in the head from point blank range. Doctors placed Giffords into a waking coma such was the critical nature of her condition. Within months, however, she had made astonishing progress. With the aid of physical rehabilitation, Giffords was able to walk under supervision with perfect control of her left arm and leg, and able to write with her left hand. She could read, understand and speak in short phrases. Doctors suggested that Giffords’ progress would place her in the top 5% of people recovering from serious brain injury – a remarkable example of the brain’s plasticity.

Question

With reference to the example of Gabby Giffords above, brieﬂ y discuss strengths and limitations of the case study approach. (6 marks)

Seasonal brain changesX

Research suggests that there may be seasonal plasticity in the brain in response to environmentalchanges. For example, consider the suprachiasmatic nucleus (SCN) which regulates the sleep/wake cycle (see page 50). There is evidence that this particular brain structure shrinks in all animals during spring and expands throughout autumn (Tramontin and Brenowitz 2000). 

However, much of the work on seasonal plasticity has been done on animals, most notably songbirds. Human behaviour may be controlled diﬀ erently.

Consider: How useful is such research in understanding plasticity? 

Evaluation etra

Evaluation 

Negative plasticity

One limitation of plasticity is that it may have negative behavioural consequences.

Evidence has shown that the brain’s adaptation to prolonged drug use leads to poorer cognitive functioning in later life, as well as an increased risk of dementia (Medina et al. 2007). Also, 60–80% of amputees have been known to develop phantom limb syndrome – the continued experience of sensations in the missing limb as if it were still there. These sensations are usually unpleasant, painful and are thought to be due to cortical reorganisation in the somatosensory cortex that occurs as a result of limb loss (Ramachandran and Hirstein 1998).

This suggests that the brain’s ability to adapt to damage is not always beneﬁ cial.

Age and plasticity

One strength is that brain plasticity may be a life-long ability.

In general plasticity reduces with age. However, Ladina Bezzola et al. (2012) demonstrated how 40 hours of golf training produced changes in the neural representations of movement in participants aged 40–60. Using fMRI, the researchers observed increased motor cortex activity in the novice golfers compared to a control group, suggesting more eﬃ  cient neural representations a er training.

This shows that neural plasticity can continue throughout the lifespan. 

Evaluation 

Real-world application

One strength of functional recovery research is its real-world application.

Understanding the processes involved in plasticity has contributed to the ﬁ eld of neurorehabilitation. Simply understanding that axonal growth is possible encourages new therapies to be tried. For example constraint-induced movement therapy is used with stroke patients whereby they repeatedly practise using the aﬀ ected part of their body (such as an arm) while the unaﬀ ected arm is restrained. 

This shows that research into functional recovery is useful as it helps medical professionals know when interventions need to be made.  

Cognitive reserve

One limitation of functional recovery is that level of education may inﬂ uence recovery rates.

Eric Schneider et al. (2014) revealed that the more time people with a brain injury had spent in education – taken as an indication of their ‘cognitive reserve’ – the greater their chances of a disability-free recovery (DFR). 40% of those who achieved DFR had more than 16 years’ education compared to about 10% of those who had less than 12 years’ education.

This would imply that people with brain damage who have insuﬃ  cient DFR are less likely to achieve a full recovery.

1. Explain what is meant by ‘plasticity’ in the brain.   [3 marks]

2. Outline what research has shown about functional recovery of the brain after trauma.  [4 marks]

3. Discuss research into plasticity andfunctional recovery of the brain after trauma.  [16 marks]

Check it

Plasticity and functional recoveryof the brainafter trauma//43







[image: background image]


The specification says…

Ways of studying the brain: scanning techniques, including functional magnetic resonance imaging (fMRI); electroencephalograms (EEGs) and event-related potentials (ERPs); post-mortem examinations.

Advances in science and technology have produced ever more sophisticated and precise methods of studying the brain. Some modern scanning techniques are able to record global neural activity through the assessment of brainwave patterns. Other techniques, meanwhile, are able to home in on activity in speciﬁ c parts of the brain as the brain performs certain tasks and processes.

Another more traditional way of investigating the brain – the post-mortem – is also considered.

Key terms

Functional magnetic resonance imaging(fMRI)A method used to measure brain activity while a person is performing a task. fMRI detects radio waves from changing magnetic ﬁ elds. This enables researchers to detect which regions of the brain are rich in oxygen and thus are active. 

Electroencephalogram(EEG)A record of the tiny electrical impulses produced by the brain’s activity. By measuring characteristic wave patterns, the EEG can help diagnose certain conditions of the brain.

Event-related potentials(ERPs)The electrophysiological response of the brain to a speciﬁ c sensory, cognitive, or motor event can be isolated through statistical analysis of EEG data.

Post-mortem examinations The brain is analysed after death to determine whether certain observed behaviours during the person’s lifetime can be linked to structural abnormalities in the brain.

Ways of studying the brain

Scanning and other techniques

Techniques for investigating the brain are o en used for medical purposes in the diagnosis of illness. The purpose of scanning in psychological research is o en to investigate localisation – to determine which parts of the brain do what.

Functional magnetic resonance imaging 

Functional magnetic resonance imaging (fMRI) works by detecting the changes in both blood oxygenation and ﬂ ow that occur as a result of neural (brain) activity in speciﬁ c parts of the brain. When a brain area is more active it consumes more oxygen and to meet this increased demand, blood ﬂ ow is directed to the active area (known as the haemodynamic response). fMRI produces three-dimensional images(activation maps) showing which parts of the brain are involved in a particular mental process and this has important implications for our understanding of localisation of function.

Electroencephalogram 

An electroencephalogram (EEG) measures electrical activity within the brain via electrodes that are ﬁ xed to an individual’s scalp using a skull cap. The scan recording represents the brainwave patterns that are generated from the action of thousands of neurons, providing an overall account of brain activity. EEG is o en used by clinicians as a diagnostic tool as unusual arrhythmic patterns of activity (i.e. no particular rhythm) may indicate neurological abnormalities such as epilepsy, tumours or some sleep disorders.

Event-related potentials 

Although EEG has many scientiﬁ c and clinical applications, in its raw form it is a crude and overly general measure of brain activity. However, within EEG data are contained all the neural responses associated with speciﬁ c sensory, cognitive and motor events that may be of interest to cognitive neuroscientists. As such, researchers have developed a way of teasing out and isolating these responses. Using a statistical averaging technique, all extraneous brain activity from the original EEG recording is ﬁ ltered out leaving only those responses that relate to, say, the presentation of a speciﬁ c stimulus or performance of a speciﬁ c task. What remains are event-related potentials (ERPs) – types of brainwave that are triggered by particular events. Research has revealed many diﬀ erent forms of ERP and how, for example, these are linked to cognitive processes such as attention and perception. 

Post-mortem examinations

This is a technique involving the analysis of a person’s brain following their death. In psychological research, individuals whose brains are subject to a post-mortem examination are likely to be those who have a rare disorder and have experienced unusual deﬁ cits in cognitive processes or behaviour during their lifetime. Areas of damage within the brain are examined a er death as a means of establishing the likely cause of the aﬄictionthe person experienced. This may also involve comparison with a neurotypical brain in order to ascertain the extent of the diﬀ erence. 

Match the picture to the techniques

Do the pictures (A, B, C and D) relate to fMRI, EEG, ERPs or post-mortems?

0

A
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+0.02mV
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B: N200C: P300

Response to infrequent stimulus

ABCD

The term ‘event-related potential’ refers to the method used for studying the brain as well as what is examined/isolated as a result of that technique, i.e. a speciﬁ c form of brainwave. In eﬀ ect, the ERP technique produces the ERP!

Study tip
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Evaluation 

Functional magnetic resonance imaging 

Strengths One key strength of fMRI is, unlike other scanning techniques such as PET, it does not rely on the use of radiation. If administered correctly it is virtually risk-free, non-invasive and straightforward to use. It also produces images that have very high spatial resolution, depicting detail by the millimetre, and providing a clear picture of how brain activity is localised. This means that fMRI can safely provide a clear picture of brain activity.

Limitation fMRI is expensive compared to other neuroimaging techniques. It has poor temporal resolution because there is around a 5-second time-lag behind the image on screen and the initial ﬁ ring of neuronal activity. This means fMRI may not truly represent moment-to-moment brain activity.

Electroencephalogram

Strengths EEG has been useful in studying the stages of sleep (see page 48) and in the diagnosis of conditions such as epilepsy, a disorder characterised by random bursts of activity in the brain that can easily be detected on screen. Unlike fMRI, EEG technology has extremely high temporal resolution. Today’s EEG technology can accurately detect brain activity at a resolution of a single millisecond (and even less in some cases). This shows the real-world usefulness of the technique. 

Limitations The main drawback of EEG lies in the generalised nature of the information received (that of many thousands of neurons). The EEG signal is also not useful for pinpointing the exact source of neural activity. Therefore it does not allow researchers to distinguish between activities originating in diﬀ erent but adjacent locations.

Event-related potentials 

Strengths The limitations of EEG are partly addressed through the use of ERPs. These bring much more speciﬁ city to the measurement of neural processes than could ever be achieved using raw EEG data. As ERPs are derived from EEG measurements, they have excellent temporal resolution, especially when compared to neuroimaging techniques such as fMRI. This means that ERPs are frequently used to measure cognitive functions and deﬁ cits such as the allocation of attentional resources and the maintenance of working memory. 

Limitations Critics have pointed to a lack of standardisation in ERP methodology between diﬀ erent research studies which makes it diﬃ  cult to conﬁ rm ﬁ ndings. A further issue is that, in order to establish pure data in ERP studies, background ‘noise’ and extraneous material must be completely eliminated. This is a problem because it may not always be easy to achieve. 

Post-mortem examinations 

Strengths Post-mortem evidence was vital in providing a foundation for early understanding of key processes in the brain. Paul Broca and Karl Wernicke (see page 38) both relied on post-mortem studies in establishing links between language, brain and behaviour decades before neuroimaging ever became a possibility. Post-mortem studies were also used to study HM’s brain to identify the areas of damage, which could then be associated with his memory deﬁ cits (HM’s case was discussed in our Year 1 book). This means post-mortems continue to provide useful information. 

Limitations Causation is an issue within these studies, however. Observed damage to the brain may not be linked to the deﬁ cits under review but to some other unrelated trauma or decay. A further problem is that post-mortem studies raise ethical issues of consent from the individual before death. Participants may not be able to provide informed consent, for example in the case of HM who lost his ability to form memories and was not able to provide such consent – nevertheless post-mortem research has been conducted on his brain. This challenges the usefulness of post-mortem studies in psychological research.

1. Outline one difference between EEGs and ERPs as ways of studying the brain.    [2 marks]

2. Brieﬂ y evaluate post-mortem examinations as a way of studying the brain.   [4 marks]

3. Describe and evaluate scanning techniques as a way of studying the brain.   [16 marks]

Check it

In the future, will the truth in criminal trials be established using brain scanning techniques?

FMRI and lie detection

One innovative and recently emerging application of fMRI has been in the ﬁ eld of lie detection. Many have claimed that fMRI is an ideal tool for detecting truthfulness (or more pertinently, the lack of it) due to its ability to effectively see insidethe brain. Supporters of its use argue that the analysis of neural blood ﬂ ow is preferable to tracking peripheral measures of anxiety – such as changes in pulse, skin temperature or respiration – that would be recorded by more traditional lie detectors or polygraphs (such as those employed by police detectives). Traditional lie detectors are widely acknowledged as ‘beatable’, but neural activity is much more difﬁ cult to fake!

Two US companies, Cephos (in Pepperell, Massachusetts) and the catchily-named No Lie MRI (in Tarzana, California), claim to predict with over 90 percent accuracy whether its clients are ‘spinning a line’. No Lie MRI suggests that the technique may even be used for ‘risk reduction in dating’.

Many neuroscientists and legal scholars doubt such claims – and some even question whether brain scans for lie detection will ever move beyond the research lab into the real world. 

Question

What are the strengths and limitations of using fMRI as a method of lie detection?

Memory lane

A researcher used an fMRI scan to investigate whether different types of long-term memories are located in different parts of the brain. Participants were asked to think about family holidays they had been on as a child and their brain activity was recorded. The same participants were then asked to mentally ‘list’ European capital cities and their brain activity was again recorded to see if there was a difference. 

Question

The research described above could be considered to be a lab experiment. Brieﬂ y discuss strengths and limitations of lab experiments with reference to the research above. (6 marks)
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The specification says…Biological rhythms: circadian rhythms.

A biological rhythm is a change in body processes or behaviour that repeats regularly (i.e. a cycle). For instance, most of us show a distinct pattern of going to sleep when it’s dark and waking up when it’s light. This is an example of a circadian rhythm – a speciﬁ c type of bodily rhythm that occurs across a 24-hour period.

Key terms

Biological rhythms Distinct patterns of changes in body activity thatconform to cyclical timeperiods. Biological rhythms are inﬂ uenced by internal body clocks (endogenous pacemakers) as well as external changes to the environment (exogenous zeitgebers).

Circadian rhythms Biological rhythms, subject to a 24-hour cycle, which regulate a number of body processes such as the sleep/wake cycle and changes in core body temperature.

Biological rhythms: Circadianrhythms

Circadian rhythms

Biological rhythms

All living organisms – plants, animals and people – are subject to biologicalrhythmsand these exert an important inﬂ uence on the way in which body systems behave. All biological rhythms are governed by two things – the body’s internal biological ‘clocks’, which are called endogenous pacemakers and external changes in the environment known as exogenous zeitgebers (see page 50). Some of these rhythms occur many times during the day (ultradian rhythms). Others take longer than a day to complete (infradian rhythms) and in some cases much longer (circannual rhythms). 

Circadian rhythms are those rhythms that last for around 24 hours (circa is Latin for ‘about’ and diem for ‘day’). Two examples of circadian rhythms are the sleep/wake cycle and core body temperature (see Apply it, below). 

The sleep/wake cycle

The fact that we feel drowsy when it’s night-time and alert during the day demonstrates the eﬀ ect of daylight – an important exogenous zeitgeber – on our sleep/wake cycle. 

However the sleep/wake cycle is also governed by an internal (endogenous) pacemaker – a biological ‘clock’ called the suprachiasmatic nucleus (SCN). The SCN lies just above the optic chiasm which provides information from the eye about light. Exogenous zeitgebers (light) can reset the SCN.

What if the biological clock was ‘le  to its own devices’ without the inﬂ uence of external stimuli such as light (what researchers refer to as ‘free-running’)? If we had no idea whether it was night or day would we still fall asleep and wake up at regular times? Researchers have tried to answer this question.

Siffre’s cave study 

Michel Siﬀ re (pronounce ‘Seef  ’) is a self-styled caveman who has spent several extended periods underground to study the eﬀ ects on his own biological rhythms. Deprived of exposure to natural light and sound, but with access to adequate food and drink, Siﬀ re resurfaced in mid-September 1962 a er two months in the caves of the Southern Alps believing it to be mid-August! A decade later he performed a similar feat but this time for six months in a Texan cave. 

In each case, his ‘free-running’ biological rhythm settled down to one that was just beyond the usual 24 hours (around 25 hours) though he did continue to fall asleep and wake up on a regular schedule.

Other research

Similar results were recorded by Jürgen Aschoﬀ  and Rütger Wever (1976) who convinced a group of participants to spend four weeks in a World War 2 bunker deprived of natural light. All but one of the participants (whose sleep/wake cycle extended to 29 hours) displayed a circadian rhythm between 24 and 25 hours. Both Siﬀ re’s experience and the bunker study suggest that the ‘natural’ sleep/wake cycle may be slightly longer than 24 hours but that it is entrainedby exogenous zeitgebers associated with our 24-hour day (such as the number of daylight hours, typical mealtimes, etc.).

Despite this, we should not overestimate the inﬂ uence of exogenous zeitgebers on our internal biological clock. Simon Folkard et al. (1985) studied a group of 12 people who agreed to live in a dark cave for three weeks, retiring to bed when the clock said 11.45 pm and rising when it said 7.45 am. Over the course of the study, the researchers gradually speeded up the clock (unbeknown to the participants) so an apparent 24-hour day eventually lasted only 22 hours! It was revealed that only one of the participants was able to comfortably adjust to the new regime. This would suggest the existence of a strong free-running circadian rhythm that cannot easily be overridden by exogenous zeitgebers.

Remember, when asked about ‘research’ you can refer to both theories/explanations and/or research studies. So writing about ‘research into circadian rhythms’ could include details of speciﬁ c studies as well as broader explanations of the eﬀ ects of such rhythms.

Study tip

Core body temperature

Core body temperature varies by around two degrees centigrade during the course of a day. It is at its lowest around 4 in the morning (36oC) and peaks around 6 in the evening at 38oC. Evidence suggests that body temperature may have an effect on our mental abilities – the warmer we are (internally), the better our cognitive performance.

Simon Folkard et al. (1977) demonstrated how children who had stories read to them at 3 pm showed superior recall and comprehension after a week compared to children who heard the same stories at 9 am. Similarly, Sunita Gupta (1991) found improved performance on IQ tests when participants were assessed at 7 pm as opposed to 2 pm and 9 am.

Question

Given the ﬁ ndings from these studies, when would be a good time of day to take your psychology exam? 
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Jed’s working week

Jed is a factory worker who works changing shifts. Jed will do a daytime shift for a week (9 am to 5 pm) followed by a week of night shifts (10 pm to 6 am). 

Jed has been diagnosed with stress and high blood pressure, and takes sleeping pills particularly on the weeks he does the night shift, as he often struggles to sleep during the day. He is frequently absent from work due to illness. His doctor says that Jed needs to improve his diet and take more regular exercise.

Jed’s stress levels are not helped by the fact that he is soon to face a disciplinary meeting at work. During a night shift he made several mistakes that resulted in some expensive warehouse machinery breaking down which the company had to replace.

Question

Using your knowledge of circadian rhythms and the sleep/wake cycle, explain the problems that Jed is experiencing.

Meta-analysis

A researcher conducted a meta-analysis of studies that investigated the length of the sleep/wake cycle. As a result of the meta-analysis, the researcher concluded that the average length of the sleep/wake cycle is between 24 and 25 hours.

Questions

1. Explain what is meant by a ‘meta-analysis’. Refer to this research in your answer. (2 marks)

2. Outline one strength and one limitation of conducting a meta-analysis. Refer to this research in your answer. (4 marks)

3. Brieﬂ y discuss the implications of psychological research for the economy. Refer to the research above in your answer. (4 marks) 

4. The studies of the sleep/wake cycle the researcher analysed were from a number of neuroscience journals and had all been through a process of peer review. Outline and brieﬂ y discuss the role of peer review in psychological research. (8 marks)

Shifting the school dayX

A number of researchers (e.g. Wolfson and Carskadon 1998) recommend that the school day start a couple of hours later to ﬁ t in with the typical teenage chronotype (sleep pattern). Hormonal shi s in the teenage body mean that getting to sleep becomes more diﬃ  cult and therefore adolescent students tend to be rather sleepy at the start of the school day. Research has shown beneﬁ ts for academic and behavioural performance when lessons start later in the day, including reduced dependence on caﬀ eine (Adolescent Sleep Working Group 2014). 

However, shi ing the start of the day is disruptive for parents and teachers, and it limits the number of extracurricular activities a er school. Also, critics of the proposal suggest that a later school day would not actually reduce sleep deprivation, it would simply mean that teenagers would stay up later and still be exhausted!

Consider: Do you think the pros of a later start to the school day outweigh the cons? 

Evaluation etra

Evaluation 

Shift work

One strength of research into circadian rhythms is that it provides an understanding of the adverse consequences that occur when they are disrupted (desynchronisation).

For example, night workers engaged in shi  work experience a period of reduced concentration around 6 in the morning (a circadian trough) meaning mistakes and accidents are more likely (Boivin et al. 1996). Research has also pointed to a relationship between shiwork and poor health – shiworkers are three times more likely to develop heart disease than people who work more typical work patterns (Knutsson 2003). 

This shows that research into the sleep/wake cycle may have real-world economic implications in terms of how best to manage worker productivity.

Counterpoint However, studies investigating the eﬀ ects of shi  work tend to use correlational methods. This means it is diﬃ  cult to establish whether desynchronisation of the sleep/wake cycle is actually a cause of negative eﬀ ects. There may be other factors. For example, Charlene Solomon (1993) concluded that high divorce rates in shi  workers might be due to the strain of deprived sleep and other inﬂ uences such as missing out on important family events.

This suggests that it may not be biological factors that create the adverse consequences associated with shi  work.

Medical treatment

Another strength of research into circadian rhythms is that it has been used to improve medical treatments.

Circadian rhythms co-ordinate a number of the body’s basic processes such as heart rate, digestion and hormone levels. These rise and fall during the course of a day which has led to the ﬁ eld of chronotherapeutics – how medical treatment can be administered in a way that corresponds to a person’s biological rhythms. For example aspirin as a treatment for heart attacks is most eﬀ ective if taken last thing at night. Aspirin reduces blood platelet activity and this can reduce the risk of heart attack. Heart attacks are most likely to occur early in the morning, so the timing of taking aspirin matters. Research has supported this (e.g. Bonten et al. 2015).

This shows that circadian rhythm research can help increase the eﬀ ectiveness of drug treatments. 

Individual differences

One limitation of research into circadian rhythms is that generalisations are diﬃ  cult to make.

The studies described on the facing page (Aschoﬀ  and Wever, and Siﬀ re) are based on very small samples of participants (just one in the case of Siﬀ re). It seems that sleep/wake cycles may vary widely from person to person. Research by Charles Czeisler  et al. (1999) found individual diﬀ erences in sleep/wake cycles varying from 13 to 65 hours. In addition, a study by Jeanne Duﬀ y et al. (2001) revealed that some people have a natural preference for going to bed early and rising early (known as ‘larks’) whereas others prefer the opposite (‘owls’). Even Siﬀ re, in a later 1999 study, observed that his own sleep/wake cycle had slowed down since he was a young man.

This means that it is diﬃ  cult to use the research data to discuss anything more than averages, which may be meaningless.

1. Outline one example of a circadian rhythm.

   

[3 marks]

2. Describe what research on circadian rhythms has shown about biological rhythms in general.  [4 marks]

3. Discuss research into circadian rhythms. [16 marks]

Check it
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The specification says…

Biological rhythms: infradian and ultradian rhythms.

Infradian rhythms are those that take longer than 24 hours to complete. Here, we discuss two examples of these – the menstrual cycle and seasonal aﬀ ective disorder (SAD).

Also featured on this spread are the stages of sleep (more commonly referred to as the sleep cycle). The sleep cycle is an example of an ultradian rhythm – one that takes less than 24 hours to complete and occurs more than once over the course of a day.

Key terms

Infradian rhythm  A type of biological rhythm with a frequency of less than one cycle in 24 hours, such as menstruation and seasonal aﬀ ective disorder. 

Ultradian rhythm A type of biological rhythm with a frequency of more than one cycle in 24 hours, such as the stages of sleep (the sleep cycle).

Biological rhythms: Infradian and ultradian rhythms

Infradian rhythms

The menstrual cycle

The menstrual cycle, an example of an infradian rhythm, is governed by monthly changes in hormone levels which regulate ovulation. The cycle refers to the time between the ﬁ rst day of a woman’s period, when the womb lining is shed, to the day before her next period. The typical cycle takes approximately 28 days to complete (though anywhere between 24 and 35 days is generally considered normal). During each cycle, rising levels of the hormone oestrogen

cause the ovary to develop an egg and release it (ovulation). A er ovulation, the hormone progesterone helps the womb lining to grow thicker, readying the womb for pregnancy. If pregnancy does not occur, the egg is absorbed into the body, the womb lining comes away and leaves the body (the menstrual ﬂ ow). 

Synchonising the menstrual cycle

Although the menstrual cycle is an endogenous system, evidence suggests that it may be inﬂ uenced by exogenous factors, such as the cycles of other women. A study by Kathleen Stern and Martha McClintock (1998) demonstrated how menstrual cycles may synchronise as a result of the inﬂ uence of pheromones. 

Stern and McClintock studied 29 women with a history of irregular periods. Samples of pheromones were gathered from nine of the women at diﬀ erent stages of their menstrual cycles, via a cotton pad placed in their armpit. The pads were worn for at least 8 hours to ensure that pheromones were picked up. The pads were treated with alcohol and frozen, to be rubbed on the upper lip of the other participants. On day one, pads from the start of the menstrual cycle were applied to all 20 women, on day two they were all given a pad from the second day of the cycle, and so on. Stern and McClintock found that 68% of women experienced changes to their cycle which brought them closer to the cycle of their ‘odour donor’. 

Seasonal affective disorder

Seasonal aﬀ ective disorder (SAD) is a depressive disorder which has a seasonal pattern of onset, and is described and diagnosed as a mental disorder in DSM-5. As with other forms of depression, the main symptoms of SAD are persistent low mood alongside a general lack of activity and interest in life. SAD is o en referred to as the winter blues as the symptoms are triggered during the winter months when the number of daylight hours becomes shorter. SAD is a particular type of infradian rhythm called a circannual rhythm as it is subject to a yearly cycle. However, it can also be classed as a circadian rhythm as the experience of SAD may be due to the disruption of the sleep/wake cycle and this can be attributed to prolonged periods of daily darkness during winter.

Psychologists have hypothesised that the hormone melatonin is implicated in the cause of SAD. During the night, the pineal gland (see next spread) secretes melatonin until dawn when there is an increase in light. During winter, the lack of light in the morning means this secretion process continues for longer. This is thought to have a knock-on eﬀ ect on the production of serotonin in the brain – a chemical that has been linked to the onset of depressive symptoms.

Ultradian rhythms 

One of the most intensively researched ultradian rhythms is the stages of sleep– the sleep cycle. Psychologists have identiﬁ ed ﬁ ve distinct stages of sleep that altogether span approximately 90 minutes – a cycle that continues throughout the course of the night. Each of these stages is characterised by a diﬀ erent level of brainwave activity which can be monitored using an EEG (see page 44).

Stages 1 and 2 This is light sleep where a person may be easily woken. In stage 1, brain waves are high frequency and have a short amplitude. These are alpha waves (see diagram on le ). In stage 2, the alpha waves continue but there are occasional random changes in pattern called sleep spindles. 

Stages 3 and 4 This is known as deep sleep or slow wave sleep (SWS). The brain waves are delta waves with lower frequency and higher amplitude. It is diﬃ  cult to wake someone at this point.

Stage 5 (REM sleep)  The body is paralysed yet brain activity closely resembles that of the awake brain. During this time, the brain produces theta waves and the eyes occasionally move around, thus rapid eye movement (REM). Dreams are most o en experienced during REM sleep, but may also occur in deep sleep. 

These show the different brainwave patterns during sleep. Brainwaves are called ‘waves’ because they rise and fall. There are two features of waves. First is the time between each peak (described as the frequency of the wave) and second is the height of each peak which represents amount of electrical activity (described as amplitude).

EEGs and sleep 

EEGs (electroencephelograms) are used to measure brainwaves in controlled laboratories. This enables researchers to describe the changes in neural activity during sleep. Digitalised computer images of brainwaves have replaced paper printouts in the last few years as the technology has become more sophisticated. Participants are usually required to arrive at the lab having missed a night’s sleep so they are able to ‘drift off’ relatively quickly.

Question

What are the strengths and limitations of EEGs in the context of this research?

Stage 1 Alpha waves

Stage 2 Alpha waves and sleep spindles

Stage 3 and 4  Delta waves

Stage 5 (REM sleep) Theta waves
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The sleep lab

One of the beneﬁ ts of conducting studies of sleep in lab settings is the control of extraneous variables. This means that a researcher can exclude temporary variables such as noise or temperature that may aﬀ ect sleep. 

However, lab studies involve being attached to complicated machinery, leading participants to sleep in a way that does not represent their ordinary sleep patterns.

Consider: Would it be better to conduct studies of sleep at participants’ own homes? 

Evaluation etra

X

The Basic rest-activity cycle

Evidence suggests the existence of the 90-minute cycle during sleep (see facing page). Nathaniel Kleitman (1969) also suggested that a similar 90-minute rhythm cycle continues during waking hours. He called this the Basic rest-activity cycle (BRAC) which is characterised by a period of alertness followed by a spell of physiological fatigue. This recurs during the course of the day. 

Anecdotal evidence supports the existence of BRAC such as the frequent observation that students ﬁ nd it difﬁ cult to concentrate for periods longer than 90 minutes at a time.

In a widely-cited study of prodigious violinists, K. Anders Ericsson et al. (1993) found that the best performers tended to practise for three sessions during the course of the day, each session lasted no more than 90 minutes, and there was a break between each in order to ‘recharge’.

Question

Explain what type of rhythm BRAC is. Justify your answer.

1. Outline one example of an ultradian rhythm. 

[2 marks]

2. Describe what psychological research has shown about infradian rhythms.  [4 marks]

3. Discuss research into infradian and/orultradian rhythms.  

[16 marks]

Check it

Real-world applicationX

One of the most eﬀ ective treatments for seasonal aﬀ ective disorder is light therapy, a box which simulates very strong light to reset the body’s internal clock. Studies show this helps reduce the eﬀ ects of SAD in about 80% of people (Sanassi 2014). Light therapy is also preferred over antidepressants to treat SAD because it is regarded as safe.

That said, light therapy can produce headaches and eye strain. Perhaps more tellingly, Kelly Rohan et al. (2009) recorded a relapse rate of 46% over successive winters, compared to 27% in a comparison group receiving CBT. 

Consider: Should phototherapy be used? 

Evaluation etra

SAD

In a study, people with seasonal affective disorder (SAD) were divided into two different groups:

Group 1 received phototherapy treatment.

Group 2 received no treatment.

The progress of the two groups was studied for the same length of time during the winter period. At the end of the study, all participants were required to complete a questionnaire which assessed their mood and the difference in mood scores between the two groups was calculated.

Question

1. Explain the purpose of Group 2 in the study above. (3 marks)

2. Which statistical test would be most appropriate to analyse the difference in mood scores between Group 1 and Group 2 in the study above? Justify your answer. (4 marks)

Evaluation

Evolutionary basis

One strength of menstrual synchrony research is that it may be explained by natural selection.

Synchronisation of the menstrual cycle, of the kind observed in the Stern and McClintock study (facing page), is thought by some to have evolutionary value. For our distant ancestors it may have been advantageous for women to menstruate together and become pregnant at the same time. In a social group, this would allow babies who had lost their mothers during or a er childbirth to have access to breast milk, thereby improving their chances of survival.
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