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Welcome to Psychology!

We are so excited that you are here studying psychology – you now belong to one of the most vibrant, diverse and prodigious communities of students, researchers and practitioners on the planet. Millions of students study psychology around the world and take what they have learned into careers including business, sales, marketing, physical and mental health. Put simply, where there are people, there is psychology!

We hope that you enjoy your time studying and gain the confidence to question the relevance and legitimacy of psychological knowledge, before applying what you have learned to your everyday life. In a thriving, organic subject such as ours, your voice matters! For psychological knowledge to grow and evolve, the discipline requires researchers from every corner of the world – to bring together unique perspectives to challenge and demand a psychology that describes, explains, predicts and celebrates all human minds.

We learn to think critically when we can explore our ideas with others, whether that is face-to-face in a traditional classroom or virtually through online forums. We want you to enter into the dialogue, thinking, sharing, reflecting on and revising your views. This is how psychologists work and we hope it works for you too!

Safe travels and best of luck!

Helen, Mandy, Kimberley, Lisa, Evie and Laura






How to use this book

This textbook has been designed to make your study of psychology as successful and rewarding as possible.

Organisation

The book comprises nine chapters, which correspond with the topics in the Cambridge International AS & A Level Psychology syllabus. Each chapter is broken down into sections, which reflect the subtopics in the syllabus.

Features

Each chapter contains a number of features designed to help you effectively navigate the syllabus content.

Learning outcomes

At the start of each chapter, there is a blue box that provides a summary of the learning outcomes to be covered.



KEY TERMS

A list of important psychological terms.




METHODOLOGY

A list of important research methodology terms.



Chapter overview

A short introduction to the chapter and its focus.




STUDY TIP

Alerts you to common errors and difficult areas of the syllabus along with ideas to support your revision.




Main assumptions

Each of the approaches at Cambridge International AS Level has two main assumptions. These are ideas that are generally accepted by all researchers within the approach.




► RESEARCH STUDIES

Highlights the aims, methodology, results and conclusions of studies and encourages the development of research-based skills.



► LEARNING LINK

Numerous topics/studies in psychology are connected. This feature identifies some of these connections and encourages you to think about how the content links with other areas of the syllabus.



Each section starts with three questions; you should be able to answer them once you have finished the section.

Think!

Questions to consolidate knowledge and understanding.



Think!

Questions to apply the content to your own life or take someone else’s perspective.



Think!

Questions to encourage higher order/critical thinking.




► ISSUES AND DEBATES

Identifies key ‘issues and debates’ that apply to the content described on the page.




► CHAPTER SUMMARY

At the end of each AS Level chapter, there is a list of the main points from the chapter of which you should have a good understanding.




► TEST YOURSELF

Exam-style questions are placed throughout each chapter to help you to consolidate your learning and develop all the necessary skills you will need for your final assessments.
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Discussion points to interact and share ideas with other learners.




A red side bar like this indicates A Level content in the AS Level section or AS Level content in the A Level section.



Glossary

Definitions of all the key terms in blue bold are available online at www.hoddereducation.com/cambridgeextras in a comprehensive glossary.






Notes for teachers and learners

Key concepts

Key concepts are essential ideas that help students develop a deep understanding of their subject and make links between different aspects. Key concepts may open up new ways of thinking about, understanding or interpreting the important things to be learned.

The key concepts for Cambridge International AS & A Level Psychology are:

[image: ]

Nature versus nurture

A key focus of contemporary psychology is to consider the relative contributions of nature versus nurture. Behaviours could be seen as resulting from innate, genetic factors (nature) or behaviours could be explained in terms of the environmental influences that begin to shape us from the moment of conception (nurture). Students should be aware of this debate while planning studies and evaluating studies as part of this course.

[image: ]

Ethics

Ethics must be considered when planning a psychological investigation to ensure that data is gathered without compromising the wellbeing of the participant(s). The approach to these constraints has changed over time as our understanding has developed and attitudes towards ethical and moral implications change. As a result, some of the earlier studies that were the basis of the subject no longer meet the current guidelines. We should continually evaluate the ethical and moral implications of psychological research.

[image: ]

Research methods

Every research method has strengths and weaknesses, and the psychologist must evaluate how the method they have chosen contributes to the validity and reliability of their specific investigation as well as to wider psychological research.

[image: ]

No one view in psychology is definitive

Psychological research is influenced by the approach of the researcher and the time and context they are working in. Any topic is likely to be studied from the perspective of more than one psychological approach, and each approach has its own assumptions, strengths and weaknesses.

[image: ]

Relevance of psychology in contemporary society

By understanding psychology, we can improve how we live our lives and society in general. Every study is undertaken with a specific purpose in mind which can then be applied in everyday life – whether it is improving how we learn, understanding how groups of people behave or treating a disorder. Students should be able to recognise how psychological studies of a specific area can be applied to other scenarios in everyday life.

The information in this section is taken from the Cambridge International AS & A Level Psychology syllabus for examination from 2024. You should always refer to the appropriate syllabus document for the year of your students’ examination to confirm the details and for more information. The syllabus document is available on the Cambridge International website at www.cambridgeinternational.org.

The five key concepts apply to almost everything you are required to study. Research methods and ethics run through every part of the syllabus and you should always be considering nature versus nurture and the relevance of psychology in contemporary society when evaluating theories and studies in psychology, as they are part of Issues and Debates. With this in mind, we would like to add the following qualifying note: the key concepts are entwined throughout all the topics in this book and should be critically engaged with throughout. However, we have used these icons to mark areas where key concepts are particularly salient, but they should be considered against every aspect of the content.
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AS Level Issues and debates

KEY TERMS

nature

nurture

individual explanation

situational explanation

experience

assent



Think!

Can you think of one behaviour that we are born with and is therefore part of human nature and one behaviour that we learn from experience in the world, or nurture?




Think!

Imagine you are a researcher working with a group of children aged three to five. You need them to complete some puzzles with you as part of an experiment. Think about the children’s age. Why do you think it can sometimes be difficult working with very young children? How might you need to adapt the study to get the children to focus on the puzzles?




Think!

Should all psychological research studies have applications to everyday life or is it ever acceptable to do research only for academic interest?




[image: ]

Psychological knowledge can be applied in so many different professions, many of which actively help to improve the lives of individuals, families and society in general.

[image: ]
▲  Can you think of any applications of psychology that benefit some people more than others?




When people come together to exchange their views on complex topics, such as why people are obedient or forgetful or aggressive, it often raises certain themes or issues. These issues are often fundamental questions that are linked to many topics in psychology. They are the things that seem to really matter to people. However, different things matter to different people, which is why issues often lead to debates!

Psychological differences of opinion often stem from differences between the main assumptions of the approaches. For example, biological psychologists may not always agree with social psychologists and psychologists from the learning approach may not always agree with psychologists from the cognitive approach.

In your first year, you will focus on five important issues and debates:


	●  the application of psychology to everyday life


	●  the use of children in psychological research


	●  the use of animals in psychological research


	●  individual and situational explanations


	●  nature versus nurture.




Before you begin studying your first approach, it is worth taking a closer look at each of these issues and debates so that you understand how they might be used when evaluating the research that follows.
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The application of psychology to everyday life

The aims of psychology are to describe, explain and predict human behaviour, but there is also one further goal. Sometimes people say the final goal is to control behaviour. Others say it is to change behaviour, but perhaps the most appealing is the idea that psychology aims to improve people’s lives.

As you learn about each of the studies in this book, try to think about how the knowledge gained could be used in society. This might be within organisations such as schools, hospitals, prisons or businesses, but it could also relate to the choices made by individuals and families.

We have provided suggestions of real-life applications for each of the AS studies (in the ‘evaluating’ sections), but you should also try to think of your own ideas about how psychological knowledge can be applied to solving real-world issues within your local community, as well as the issues affecting us all as global citizens.

The use of children in psychological research

Some of the studies included at Cambridge International AS Level use children as their participants (e.g. Bandura et al.; Pozzulo et al.; Saavedra and Silverman). This presents some specific practical and ethical issues for the psychologists to consider when conducting their research.

In Chapter 1, you will learn about the importance of ethics in psychological research. There is a need to balance any potential costs to participants against the potential benefits to society of conducting the study. One of the most important guidelines is about the need for informed consent, so that people are not coerced into participating in studies that they do not wish to be a part of and, even more importantly, so that they actually understand that they are part of a study at all. This can be difficult with children, who may not fully understand the implications of participation. For this reason, ‘The Declaration of Helsinki’ (World Medical Association, 2001), a formal statement regarding the ethical treatment of participants in research, including children, details the need to obtain informed consent from parents. Wherever possible, informed consent should also be obtained from the child themselves. This may mean that psychologists need to be creative in the ways that they explain their research to make it developmentally appropriate – for example, using pictures.

The British Psychological Society (2021) also refer to the concept of assent (as opposed to consent). The term assent is used when participants are not yet legally adults. Assent may be gained through signing a written document with older children. Younger children may not be able to give written assent and therefore researchers must pay careful attention to their non-verbal communication (e.g. breaking eye contact) as children may not explicitly say that they do not want to participate. If the researchers detect that the child appears uncomfortable in any way, the trial, observation or interview should be terminated.

From a practical point of view, researchers must remember that children may not perform to the best of their ability unless procedures are adapted to meet their needs. Failure to do so may limit the validity of the findings. This can also include using researchers who are experienced in working with children.

As you learn about the studies where children were used as participants, think carefully about any design decisions that were made specifically to meet the developmental needs of the children. In the studies that used adults, think about how the procedures would need to be adapted if the participants were children.

The use of animals in psychological research

Your Cambridge International AS Level section of the syllabus includes two studies involving animals: Hassett et al., who studied the toy preferences of rhesus monkeys, and Fagen et al., who studied working elephants in Nepal. As in Fagen et al.’s study, psychologists sometimes investigate animal behaviour because they are simply interested in learning about animals. At other times, animals are studied in order to learn something about humans. Some psychologists believe this is possible because humans are animals too. Benvenuti (2017) defines evolutionary continuity as the idea that ‘all animal capacities and behaviors exist – with variations in degree – in continuity with other species’ (p. 1). People who also hold this assumption believe that conclusions about human behaviour can be drawn from studies of non-human animals.

Not everyone agrees with this and many believe that higher-order cognitive processes, including consciousness and language, mean human behaviour is much more complex. Animal research presents many practical and ethical considerations that you will be challenged to reflect on at both AS and A Level.

Individual and situational explanations

Individual explanations in psychology suggest that our behaviour stems from unique patterns of measurable traits, qualities and abilities. This suggests that, in the same situation, many different responses or reactions might occur due to differences in people’s personalities and levels of intelligence, empathy or aggression. These traits are thought to remain relatively stable over time and place and can be measured using various psychometric tests (sets of questions used to measure various aspects of psychological traits). These traits are generally seen to be determined via the interaction of genetics and environmental factors which predispose us to behave in certain ways.

Situational explanations, on the other hand, suggest that despite our differing personalities, many people behave in very similar ways in certain situations. Social situations can be incredibly powerful, often eliciting behaviours from us that we may not have been able to predict. For example, immoral or criminal acts may be committed as part of a group that would not have been committed had the person been alone. Psychologists who favour situational explanations agree that our immediate circumstances often override our pre-existing personalities or preferences and can lead to unexpected outcomes.
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Nature versus nurture

The nature–nurture debate in psychology relates to the extent to which different behaviours and cognitive processes are thought to result from genetic factors that are innate (inborn, sometimes referred to as hard-wired) versus experiences within our physical and social environment.

Nature

Behaviours which helped humans to survive hundreds of thousands of years ago may have been passed on through genetic inheritance. These behaviours are said to have had survival value, meaning they were adaptive as they helped the individual to survive to reproductive age. At this point, their genes would be passed to the next generation, assuming they were successful in finding a healthy mate. Behavioural traits linked to the parents’ specific combination of genes would therefore also be more common in the next generation.

Nurture

Some psychologists believe that we learn how to behave through our life experiences – for example, if we pat a dog and it barks loudly at us, we learn to be more cautious about unfamiliar dogs in the future.

Typically, our experiences in the world teach us how to behave in order to be accepted by others. This process is called socialisation. Through socialisation, we learn not just about how to behave, but also about the beliefs, values and attitudes of the social group to which we belong.


[image: ]

► TRENDING TOPIC

Conflict and co-operation

Mass protests have been witnessed all over the world in recent years, with people campaigning for and against a diverse range of issues, from climate change to civil rights. While peaceful protests are legal and commonplace in many nations, these gatherings have sometimes descended into conflict, violence and criminality. Conversely, the pandemic years have also demonstrated the collective resilience of many communities, their ability to work together (co-operate), to support each other and to follow local ‘lockdown’ regulations.

Now that you are starting to understand a little more about how psychology works, try to answer the following questions:


	1    How might psychologists explain conflict and co-operation in terms of:


	a    nature versus nurture


	b    individual explanations versus situational explanations?







Social psychologist Muzafer Sherif famously conducted a series of field experiments to investigate the situational factors that lead to conflict and co-operation. He used children as the participants in his research, which took place at an apparently normal summer camp. The experimenters divided the children into two teams and created a contest where they could win exciting prizes but only through beating the other team. What the children did not know was that their behaviour and social interactions were being covertly observed at all times (Sherif et al., 1961).

	2    Can you think of any practical and ethical issues that the researchers would have considered when conducting this research with children?




Elephants can be aggressive and even kill each other under certain circumstances but research suggests they are also one of the planet’s most intelligent and co-operative mammals. Joshua Plotnik and colleagues demonstrated that two elephants could work together to achieve a task, even coming up with novel solutions the researchers had not previously considered (Plotnik et al., 2011).
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3    Can you think of any specific practical and ethical issues that the researchers would have considered when conducting this research with animals?







STUDY TIP

We have provided sections on some of the relevant issues and debates for the 12 core studies included in your AS Level syllabus in the ‘evaluating’ section of each study. As you learn about each study, it is important to try and apply the five issues and debates wherever possible. For example:

‘Evaluate the study by Hölzel et al. (mindfulness and brain scans) in terms of two strengths and two weaknesses. At least one of your evaluation points must be about nature versus nurture.’

You could make a table or some other sort of diagram to show how each of the five issues and debates relate to the 12 studies.
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Students Polina and Rohan are discussing a voluntary project that they saw reported on an internet news site. The project involved volunteers from many cultures who came together to collect donations and deliver aid to people affected by the COVID-19 pandemic. Rohan was surprised by how generous people were in terms of helping strangers. Polina says she feels it is understandable as people generally want to help others. The students are discussing the volunteers’ behaviour in terms of nature versus nurture. Rohan believes the volunteers’ behaviour is due to nurture but Polina believes that it is due to nature.

	●  Do you agree more with Rohan or Polina? What makes you think this?




[image: ]
▲  Social psychologist Philip Zimbardo favours situational explanations of human behaviour over individual explanations (Zimbardo, 2017). He believes that we are all capable of both good and evil depending on the situations we find ourselves in. Do you think our actions are shaped more by our past experiences or the present situation? What makes you think this?









1  The Biological approach

Learning outcomes

In this chapter, we will discuss:


	●  the main assumptions, methodology, history, issues and debates of the biological approach


	●  psychological concepts, theories and research relating to the three core studies:


	–  Dement and Kleitman (sleep and dreams)


	–  Hassett et al. (monkey toy preferences)


	–  Hölzel et al. (mindfulness and brain scans)





	●  strengths and weaknesses of the three key studies with reference to ethical issues, reliability, validity, objectivity and subjectivity, generalisations, issues and debates, including applications to everyday life


	●  how to plan and evaluate your own investigations using longitudinal studies, correlations and questionnaires.
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▲  Figure 1.1 Biological psychologists have studied how mindfulness affects the human brain


Where there are people, there is psychology!

Psychology is everywhere, and this woman is in Germany, the homeland of neuropsychologist Britta Hölzel. You will examine Hölzel et al.’s research on mindfulness on pages 29–40 of this chapter. But before finding out how this ancient practice affects the workings of the brain, you will learn about Dement and Kleitman’s study of sleep and dreams and Hassett et al.’s study of monkey toy preferences. First, let us explore the main assumptions of the biological approach.





1.0 Introducing the Biological approach

KEY TERMS

brain

hormones

genetic

evolutionary differences

biological factors




METHODOLOGY

experiment

longitudinal design

self-report (questionnaire and interview)

correlation

observation



Think!

Why do you think the pituitary gland is known as the master gland?




Think!

Imagine you are working in a laboratory conducting research using female rats. Your supervisor suggests a study where you will inject the rats with testosterone. She asks you to create a way of testing the effects of this hormone on their behaviour. What would you suggest?




Think!

Many animals have evolved to sleep at night when it is dark. Using your understanding of evolution, explain why natural selection has favoured animals that sleep at night and are awake during the day.




Main assumptions


	1  Behaviour, cognitions and emotions can be explained in terms of the working of the brain and the effect of hormones, genetics and evolution.


	2  Similarities and differences between people can be understood in terms of biological factors and their interaction with other factors.




(Cambridge International, 2021)
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Figure 1.2 shows the position of the hippocampus, a brain structure associated with memory, which underwent neuroplastic changes following Mindfulness-Based Stress Reduction in the study by Britta Hölzel and colleagues. Dr Hölzel conducted an experiment, but how would you convince her to let you conduct a case study on the role of the hippocampus?

[image: ]
▲  Figure 1.2 The central nervous system is made up of the brain and spinal cord





The workings of the brain

Together with the spinal cord, the brain is part of the central nervous system, which controls all our bodily functions and thoughts, both conscious and unconscious. The human brain is a highly complex organ made up of billions of neurons (nerve cells), which work together in specialised neural networks. In this chapter, you will learn about localisation of function, which refers to the idea that specific structures in the brain are responsible for specific behaviours and processes. You will also learn that experience can cause changes in our neural networks, including increasing and decreasing the number of connections (synapses) between neurons. This process is called neuroplasticity and is a good example of an interaction between nature and nurture.
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Throughout this course, you will learn about various brain structures, some of which are subcortical structures. This means they are buried deep within the brain, below the outside layer called the cortex (see Figure 1.2 for some of the structures you will learn about in your course). The brain is also divided into five areas, or lobes, each of which has been linked to different areas of human functioning – for example, visual (occipital lobe) and auditory processing (temporal lobe).

The effect of hormones

The endocrine system is made of glands throughout the body which produce and release various substances, including hormones. Hormones are sometimes called chemical messengers as they travel through the blood to the various bodily organs. Hormones bind to specially shaped receptors, signalling the organs to bring about important changes to help the organism to develop and respond to their environment. The most important gland in the body is called the pituitary gland and it is situated in the brain. This gland controls the release of hormones from all the other glands in the body. For example, adrenocorticotropic hormone is released by the pituitary gland and signals the adrenal glands (at the top of the kidneys) to release the stress hormone cortisol. The pituitary gland also releases oxytocin, another hormone that you will learn about in the study by Perry et al. (2015) in the social approach (page 143).

In this chapter, you will learn about toy preferences in monkeys (page 16). Hassett et al. (2008) claim that male and female monkeys prefer different types of toys due to differences in sex hormones (e.g. testosterone and oestrogen).

The effect of genetics

Genes are the basic units of heredity. They are responsible for transmitting specific characteristics from one generation to the next, e.g. from parents to their children. Genes are stretches of DNA, large chains of molecules that code for the creation of amino acids, which make up all the proteins needed to create a living organism. When psychologists talk about genetics, they are referring to the branch of biology that is concerned with the effect of genes on not only our physical development but also our behaviour and mental processing.

It is also important to understand that the way genes are expressed – that is, the way that the instructions are carried out – is affected by environmental factors, such as stress and diet. These interactions between nature and nurture are called epigenetic effects.

The effect of evolution

The term evolution refers to the biological process whereby the characteristics of a species gradually change over several generations. This relies on the process of natural selection: genes which code for characteristics associated with survival become more common and genes that decrease the chance of survival become less common (Darwin and Kebler, 1859).

Biological psychologists believe that behavioural differences between species depend on the amount of shared DNA. For example, humans and chimpanzees share more DNA than any other species (98.8 per cent), meaning that a small proportion of DNA (1.2 per cent) is responsible for all of the differences between these species. However, even when non-human animals and humans share the same genes, they are not always expressed in the same ways, leading to great diversity between the species.

Understanding similarities and differences between people

Similarities between people can be explained in terms of the fact that human brains typically include the same brain structures which are localised to specific behaviours and skills. Likewise, hormones typically have the same effect on their target organs for the majority of people leading to similarities in behaviour and cognition. On page 6–14 you will learn about the REM and nREM stages of sleep, which have evolved to help us to function effectively, and ultimately to survive. The majority of people exhibit similar patterns of brain activity during sleep, which is necessary for physical and psychological wellbeing.

Atypical brain development and/or brain damage may lead to differences in behaviour and cognition and may lead to loss of function. This said, cortical remapping, whereby unaffected brain structures become localised to the lost skills may mean that skills can be regained. Experiences within the environment and practice in certain skills can also lead to differences in the grey matter concentration in certain brain structures and this can account for differences in behaviour. You will learn more about this in the study by Hölzel et al. (mindfulness and brain scans).

As you learn more about the three core studies in the biological approach, you will begin to understand that human behaviour and cognition result from the interaction between biological factors and events within our physical and social environment. On pages 15–28 you will learn how monkey toy preferences may be shaped in part by hormonal differences between the sexes (a biological factor), however interactions with toys are also affected by the social rank of individual monkeys within the group (a social factor).
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Methodology in the Biological approach

Biological psychologists generally collect quantitative data, often as part of an experiment where two groups or conditions are compared. Blood, urine, saliva, cerebro-spinal fluid and faecal matter can be tested to find out about an organism’s genetic make-up and/or levels of certain hormones and other substances. Other objective measures may be taken, such as heart rate or electrodermal activity, which monitors changes in sweat glands as a measure of emotional arousal.

MRI scans can be used to monitor structural changes in the brain and techniques such as voxel-based morphometry (VBM) may be used to measure the relative size of specific structures. fMRI and/or PET scans can be used to observe the activity in different brain structures while participants complete a task. This is done by monitoring neural blood flow. The more active a brain structure is, the quicker oxygen is consumed. This means blood flow to that region is increased to cope with the increased demand. On page 6, you will learn about a final imaging technique called electroencephalography (EEG), which measures changes in electrical activity (brain waves) as neurons communicate with each other.

Biological psychologists also conduct experiments on non-human animals, for the reasons discussed on page 16, and they sometimes conduct ethological studies, which means studying animals in their natural habitats.
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Bonobos and chimpanzees share almost 99 per cent of their DNA with humans and, as you might expect, show many human-like behaviours, including aggression (Figure 1.3). Why do you think aggression is a common trait in these three species?

[image: ]
▲  Figure 1.3 Aggression is a trait shared by bonobos, chimpanzees and humans








►  ISSUES AND DEBATES

Applications to everyday life

A better understanding of the impact of biological factors has led to the development of treatments to help people with sleep disorders and hormonal imbalances (see congenital adrenal hyperplasia, page 18) and to manage stress through practices such as mindfulness, which can trigger neuroplastic changes.

Individual and situational explanations

An understanding of the interaction between genes and environment is helpful in understanding individual differences, but an understanding of the way the brain responds to stress through the release of hormones, for example, can help explain the impact of situational factors.

Nature versus nurture

Although the biological approach is clearly allied with nature (i.e. the impact of genes on the brain and behaviour), advances in our understanding of neuroplasticity and epigenetics help to explain how nurture (experience) changes our behaviour.

The use of animals in psychological research

The biological approach often favours the use of non-human animal experiments – for example, with rodents or primates – due to biological similarities with humans.
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▲  Figure 1.4 Timeline of the biological approach




STUDY TIP

As you learn about each of the studies in the biological approach, think about how the results support the main assumptions of the approach. What has the study told us about the causes of behaviour and how they link to the workings of the brain, hormones, genetics and/or evolution? Does the study tell us anything about the interaction of these biological factors and environmental factors?
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Do you remember Rohan and Polina from page xii? They were discussing an internet news story about a voluntary project where people from many cultures came together to collect and deliver aid to people affected by the COVID-19 pandemic. Rohan was surprised by how generous people were in terms of helping strangers. Polina says she feels it is understandable as people generally want to help others.


	●  How might biological psychologists explain the high levels of generosity and helpfulness observed during the pandemic?


	●  Use what you have learned in this section as a starting point, but you may also wish to conduct some research of your own.


	●  After you have learned about all three studies in the approach, you may like to revisit your answer and add some more ideas.








1.1 Dement and Kleitman (sleep and dreams)

KEY TERMS

sleep

electroencephalogram (EEG)

rapid eye movement (REM)

non-rapid eye movement (non-REM)

ultradian rhythms

dreaming



1.1.1 Background

Think!

What are the main differences between REM and non-REM sleep?




Think!

How have your sleep patterns changed throughout your lifetime so far? Have you noticed any changes in the amount of time you sleep, or the time you wake up, as you have got older?




Think!

While the use of scientific equipment such as EEGs to record biological processes can make measurements more objective, what are some disadvantages of their use?




Introducing William Dement and Nathaniel Kleitman

[image: ]
▲  Figure 1.5 Professor Nathaniel Kleitman



Nathaniel Kleitman, Professor Emeritus in Physiology at the University of Chicago, is known as the founder of modern sleep research. He was also an academic supervisor of William Dement. Kleitman used many of his relatives in his sleep research and had his daughters sleep on special beds designed to track their sleep for many years. He was also interested in the effects of sleep deprivation and once spent over a month in an underground cave to record his sleep and body temperature. In 1953, another of Kleitman’s graduate students, Eugene Aserinsky, discovered that periods of eye movements during sleep correspond to sudden increases in brain activity after monitoring his eight-year-old son’s sleep with an EEG machine (Aserinsky and Kleitman, 1953). This was an important finding as, before this discovery, it was believed that the brain was in a restful state only during sleep.
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How do the stages of sleep change throughout the night (Figure 1.6)? When you have slept for a longer period of time than normal, are you more likely to remember your dreams?

[image: ]
▲  Figure 1.6 Sleep cycles








The psychology being investigated

Sleep

Brain wave activity during sleep can be measured via an electroencephalogram (EEG), which detects activity through electrodes connected to the scalp (see page 10 for more on EEGs). Sleep researchers have identified five distinct sleep stages. Stages 1 and 2 are the lighter stages of sleep, where a person can still be woken fairly easily, and stages 3 and 4 are the deeper stages of sleep. In the deeper stages, brain waves slow down and show a pattern of high amplitude and low frequency. The final stage is rapid eye movement (REM) sleep. Here the brain waves are high frequency and low amplitude and are similar to those seen when we are awake. Researchers often refer to stages 1–4 as non-rapid eye movement (non-REM) sleep.

When we first fall asleep, we gradually enter stage (non-REM) sleep, before moving through stages 2–4 and then back into the lighter stages of sleep. Instead of re-entering stage 1, the person enters the first episode of REM sleep. During REM sleep, a person’s eyes flicker and move beneath their eyelids, but other muscles in the body are paralysed. Figure 1.6 shows how we move from non-REM to REM sleep in a cyclical pattern throughout the night. As you can see, we spend a significant proportion of time in non-REM sleep in the first half of the night, and increasingly more time in REM sleep in the second half of the night.

Ultradian rhythms

Biological rhythms which repeat more frequently than once a day are called ultradian rhythms and the sleep stages are a good example of these as, in healthy adults, a full cycle takes roughly 90 minutes.

Dreaming

Dreams are subjective memories of what we experience while we are asleep and this study was interested in whether people are more likely to report dreams if woken in certain sleep stages compared with others.

Background

Dement and Kleitman were interested in finding a reliable way to physiologically determine when a person is dreaming. They believed that dreaming must have a biological basis and, therefore, there must be a way to objectively measure when it is physically taking place.

Previously, Kleitman had noticed that when people who were asleep were showing rapid eye movements and then woken up, they were often able to recall their dreams. However, when woken up during other parts of the night, they found dreams difficult to remember. Furthermore, when people were showing rapid eye movements during their sleep, this corresponded to a specific pattern of brain activity as measured by an EEG and occurred cyclically throughout the night.



Dement and Kleitman in brief

Dement and Kleitman wanted to see whether there was a relationship between eye movements and dreaming. They used the following three approaches to investigate this:


	1  They wanted participants to recall their dreams without a researcher present, to avoid any investigator effects.


	2  They wanted to compare a participant’s estimate of their dream length to the amount of time their eyes had been moving prior to waking.


	3  They wanted to see whether the pattern of eye movements was related to dream content.




Participants were invited to sleep in a sleep laboratory, where an EEG machine was used to monitor their brain waves during sleep. They were then woken up multiple times during the night and asked to report any dream content they remembered, as well as how long they estimated themselves to have been dreaming. Participants were woken up during both REM and non-REM sleep, which the researchers were able to determine by the brain wave patterns on the EEG. 
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Plan your own… longitudinal study

Dement and Kleitman used experiments and correlations to test their ideas about sleep and dreaming but there are lots of other research methods that might be used. Why not try designing a longitudinal study to investigate sleep and dreaming?

Imagine…

Merry is planning a longitudinal study to investigate whether people’s total REM sleep changes over their lifespan. She wants to know if the total time spent in REM sleep changes from childhood to old age.

	●  What advice would you give Merry about how to conduct this longitudinal study?



Planning a longitudinal study

A longitudinal study is an investigation that takes place over a significant period of time and can be part of an experiment. When planning a longitudinal study, it is important to consider the tests or tasks that participants will undertake, how these will be scored, how often participants will be contacted to take part in the research, how procedures will be standardised and what controls will be in place. See page 195 for more information on longitudinal studies.

▼  Table 1.1 Features of a longitudinal study








	
Main features of a longitudinal study


	
Consider…





	Tests or tasks


	Longitudinal studies often require participants to take part in similar tests or tasks repeatedly over a period of time. How might Merry determine the total time a person spends in REM sleep each night?





	Scoring


	Longitudinal studies need to compare people’s data sets over time. How might Merry compare the total time spent in REM sleep per night over time?





	Frequency or interval


	Longitudinal studies investigate any changes that may occur over a period of time. In order to collect valid data about lifespan changes in REM sleep, how long will Merry’s study last and how frequently will her participants need to be tested?





	Re-contacting of participants (for repeated testing)


	Participants in longitudinal studies need to be re-contacted for repeated testing. How might Merry re-contact her participants for retesting over the years?





	Controls and standardisation


	In order to compare data over a period of time, procedures need to be standardised and controls put in place. How can Merry ensure that her procedure is the same each time participants attend testing? What controls can she put in place?







Evaluating your plan

Merry shares your ideas with her colleagues. Some of them think it is a great idea; others are not so sure. Think about the practical strengths and weaknesses of your suggestions.

▼  Table 1.2 Evaluating your plan









	
	
Describe


	
Explain





	Strengths


	What unique insight might be gained from Merry undertaking a longitudinal study? How would this strengthen the validity of the data?


	Would it be possible for Merry to gather this data using another research method? If so, why might a longitudinal study give a more valid insight into time spent in REM sleep over the lifespan?





	Weaknesses


	What issues might arise with the research taking place over a very long period of time? Why might this compromise the validity of the data?


	If the validity of the data is compromised by the study’s length, what impact will this have on any findings about time spent in REM sleep over the lifespan?





	Improvements


	Consider a weakness you gave above. How might you improve Merry’s procedure to overcome this issue?


	How would this improvement affect the validity and/or reliability of the data Merry collects about lifespan changes in time spent in REM sleep?
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Knowing that people are paralysed during REM sleep, how might these sleep trackers determine what stage of sleep a person is in?

[image: ]
▲  Figure 1.7 There are sleep tracking apps for both phones and watches






►  LEARNING LINK

Similar to Dement and Kleitman, Hölzel et al. (mindfulness and brain scans) also used scientific equipment to take measurements of the brain. In Hölzel et al.’s study, participants were awake, not asleep and an MRI scanner was used as opposed to an EEG machine. MRI scans are static (still) images of the brain, unlike an EEG machine. An MRI scanner is very restrictive as it requires a person to lie still within a very small space and can be quite claustrophobic, therefore, it is only appropriate to be used for a short amount of time. An EEG, on the other hand, is used by placing electrodes on a person’s head. While this is still quite restrictive as a person is still attached to a machine via cables, it allowed Dement and Kleitman to take recordings throughout the whole night while participants slept.




STUDY TIP

A longitudinal study involves collecting and comparing data from the same group of people (or person in a longitudinal case study), on at least three occasions over an extended period. As it is a non-experimental method, there is no independent variable. However, it is also possible to have an experiment with a longitudinal design. Like any experiment, data is collected from different groups or in different conditions in order to find a cause-and-effect relationship between at least one independent and one dependent variable. The only difference is that the data collection periods may be weeks, months or years apart. Understanding that ‘longitudinal’ can be used to describe the method and/or its use within an experiment is important when you are planning, but also when you are evaluating, your own research or that of other people.




►  TEST YOURSELF



		1  This study investigated rapid eye movement (REM) sleep. Outline the main features of REM sleep.


	[2]



		2  Identify one reason for using an EEG (electroencephalogram) to record brain activity.


	[1]



		3  Explain why the study by Dement and Kleitman is an example of the biological approach.


	[2]



		4  Dement and Kleitman found that as dream length increased, the number of words used to describe the dream also increased. Explain which type of correlation this is.


	[1]



		5  Dement and Kleitman relied on self-reports to investigate the content of participants’ dreams. Explain one disadvantage of this.


	[2]



		6  The study by Dement and Kleitman was conducted in a sleep laboratory. Suggest one disadvantage of conducting a study in this location.


	[2]








1.1.2 Describing Dement and Kleitman (sleep and dreams)


METHODOLOGY

experiment

correlation

interview



Think!

During which type of sleep did dream recall mostly occur in Dement and Kleitman’s study?



Think!

How easy do you find it to recall your dreams when you wake up in the morning? Do you find it easier to remember your dreams when you sleep for longer? If so, why might this be the case?



Think!

Why was it important that participants did not consume alcohol or caffeine on the day of the experiment?
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What does an EEG record? How might using this machine affect the participants’ sleep?

[image: ]
▲  Figure 1.8 A modern EEG being used in a medical setting





►  AIMS

The aims were:


	1  To see if dream recall occurs during REM or non-REM sleep.


	2  To see if there is a link between the estimate of dream length and length of REM period.


	3  To see if the pattern of eye movements (vertical/horizontal) is related to dream content.


	4  To see if there is a positive correlation between the duration of REM sleep and the number of words given in a dream narrative.






►  RESEARCH METHODOLOGY

The study used the methods of experiment and correlation. Some qualitative data was collected using an interview technique. Three of the aims had independent variables, where the researchers were looking for a difference between conditions (i.e. REM vs non-REM). The fourth aim was looking for a correlation between two co-variables (time spent in REM sleep and the number of words in a dream narrative). The researchers occasionally interviewed participants after their dream recall to ask further questions.

Design and variables

The experiments used a repeated measures design, meaning participants took part in both conditions of each independent variable.

Aim 1


	●  Independent variable: whether woken up during REM or non-REM sleep.


	●  Dependent variable: whether the participant could recall the content of their dream in reasonable detail (yes or no). 




Aim 2


	●  Independent variable: whether woken up 5 or 15 minutes after the onset of REM.


	●  Dependent variable: perception of whether they had been dreaming for 5 or 15 minutes (initially participants were asked to report dream length in minutes).




Aim 3


	●  Independent variable: eye movement pattern before waking: (a) mainly vertical eye movements, (b) mainly horizontal eye movements, (c) both vertical and horizontal eye movements, and (d) very little or no eye movements.


	●  Dependent variable: the description of their dream.




Aim 4


	●  Co-variable 1: the number of minutes spent in REM sleep.


	●  Co-variable 2: the number of words in the corresponding dream narrative recording.




Sample

The sample consisted of seven adult males and two adult females. Five were studied more intensively, with the data from the other four being used to confirm the results. The study took place in a sleep laboratory at the University of Chicago, in the United States of America.



►  PROCEDURE

Each participant reported to the laboratory before their usual bedtime. They were asked to avoid consuming alcohol and caffeine on the day of the experiment, but to eat normally. Two or more electrodes were placed near their eyes to record eye movements during sleep. Two or three electrodes were then fixed to the scalp to record brain waves so the researchers knew when a person was in REM or non-REM sleep.

The participant was then taken to a quiet, dark room to sleep, where the wires were carefully tied at the top of the head to avoid becoming tangled in them during the night. An EEG was run throughout the night in the next room. Throughout the night, participants were woken at various times, in both REM and non-REM sleep, by a doorbell that was loud enough to wake them from deep sleep. They were asked to first say whether they had been dreaming or not, and then to describe the content of their dream into a recording device near their bed. After this, they were able to go back to sleep.

Occasionally, the experimenter would enter the room to question them further about an aspect of their dream. Participants were only considered to have been dreaming if they could recall their dream content in detail.

Overall, 21 per cent of awakenings took place in the first two hours of sleep, 29 per cent in hours two to four, 28 per cent in hours four to six and 22 per cent in hours six to eight.



►  RESULTS

All nine participants showed a regular pattern of sleep and EEG recordings, which were characterised by periods of deep sleep (high-voltage, slow pattern of EEG activity) followed by periods of REM sleep (low-voltage, fast pattern of EEG activity).

Dement and Kleitman found that REM sleep never occurred immediately after the onset of sleep but did occur at regular intervals throughout the night. The frequency of periods of REM was constant for each participant, but the length varied between them (ranging from 70 to 104 minutes, with an average of 92 minutes). The duration of REM varied from 3 to 50 minutes, with an average of 20 minutes. REM periods were also longer later in the night.

Results for aim 1

Dream recall occurred predominantly in REM sleep. Participants had a high incidence of dream recall following REM awakenings (80 per cent) and a low incidence of recall following non-REM awakenings (7 per cent).

Results for aim 2

All participants were able to determine whether they had been dreaming for 5 or 15 minutes with high accuracy (correct 83 per cent of the time from 111 awakenings), with the exception of one participant who was only correct 65 per cent of the time and tended to underestimate the length of time he had been dreaming.

Results for aim 3


	●  Vertical eye movement dream reports included looking at climbers on a cliff, climbing ladders and throwing a basketball.


	●  The only dream report following horizontal eye movements involved watching two people throwing tomatoes at each other.


	●  Little or no eye movement dream reports included driving a car.


	●  Mixed eye movement dream reports included talking to a group of people, searching for something and fighting with someone.




Results for aim 4

There was a moderate positive correlation between duration of REM and number of words in dream narrative. The average correlation coefficient was +0.58, with individual results ranging from +0.40 to +0.71.





►  CONCLUSION

Dreaming occurred during periods of REM sleep in distinct episodes throughout the night. The researchers concluded that dreaming can be objectively measured by recording REM cycles during sleep.




► LEARNING LINK

Dement and Kleitman included a correlation as part of their research, finding a positive correlation between length of REM period and the number of words used in a dream narrative. Similarly, Baron-Cohen et al. (eyes test) found a correlation between ‘Eyes Test’ score and Autism Spectrum Quotient. The main difference, however, is that this correlation was a negative correlation. Remember that correlations requires the collection of quantitative data, which is always plotted on a scatter graph. When plotting the data for a correlation on a scatter graph, it does not matter which co-variable goes on which axis. Are you confident in explaining the difference between a positive and negative correlation? Would you be able to sketch a scatter graph of each? For more information, check page 192 for correlations and page 220 for scatter graphs.



STUDY TIP

With four aims, there are quite a few operational definitions to learn for the independent variables, dependent variables and co-variables in this study. One way to practise your ability to operationalise variables, as well as strengthen your memory for this study, would be to write down each of the four aims and then attempt to give the operational definitions for each. Keep trying this until you can correctly define them each time with ease.



► TEST YOURSELF



		1  Identify the technique used in this study to measure brain activity.


	[1]



		2  Describe the procedure for waking participants during either REM or non-REM sleep.


	[2]



		3  Explain one methodological weakness of this study.


	[2]



		4  Explain what is meant by a ‘self-report’ using the study by Dement and Kleitman as an example.


	[2]



		5  Describe two different ways that dependent variables can be measured, using an example from this study for each.


	[4]



		6  Describe two of the controls from the study by Dement and Kleitman.


	[4]






1.1.3 Evaluating Dement and Kleitman (sleep and dreams)

Think!

How might individual differences in Dement and Kleitman’s study have affected the validity of the results?



Think!

Imagine that you were a participant in Dement and Kleitman’s study. How do you think sleeping in the laboratory might affect your usual sleep? How might this affect the validity of this study?






Think!

The participants in the study were woken up on different schedules. For example, two participants were awoken randomly, using a random number generator. However, another was awoken when the experimenter decided. How might this have affected the reliability of the research?
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Research has shown that blue light from screens can disrupt sleep due to their wavelength, inhibiting melatonin release (melatonin is a hormone that is important for sleep) (Zerbini et al., 2020). How might you conduct an experiment into the impact of blue light on sleep? What would your independent and dependent variables be and how would you operationalise these?



Ethical issues

Maintaining confidentiality was a strength of this research. The researchers used participants’ initials when discussing their results, which kept their identity hidden. Furthermore, no other personal details about the participants were shared. This prevented any embarrassment due to the participants’ personal dream content being revealed publicly.

Methodological issues

Reliability

A strength of this research was the high level of standardisation in the procedure. All participants were fitted with the same equipment, including electrodes near their eyes and scalp, with the wires tied together behind their head. They all slept in a bed in a quiet, dark room, were woken by a doorbell and were required to narrate their dream into a tape recorder. Ensuring such a consistent procedure meant that the study could be replicated to test whether the association between dreaming and REM sleep was reliable.

Validity

Avoiding investigator effects

A strength of this study is that the researchers ensured nobody else was present when the participants recalled their dreams. This was to avoid the possibility of the experimenter influencing a person’s dream narrative through prompting or expectation. Although an experimenter did enter the room occasionally to question the participant further about their dream content, this was after the participant had given their full recording. This made the research more valid and the dream reports free from experimenter effects.

Some results discarded

In the study, one issue is that the loss of some dream recordings might have affected the validity of the data. Of the 152 dreams recalled, the recordings for six had to be discarded as they could not be understood from the tape. This may have affected the validity of the data, as these poor recordings might have been genuine dream reports during non-REM sleep, with participants simply feeling more tired after waking from deep sleep and giving a mumbled recording; there is no way to know.

Individual differences

One weakness of the operational definition of dream length (number of words used in narrative) is that there may have been significant individual differences in how verbal each participant was. For example, some participants may have a broader vocabulary and thus describe a short dream in much more detail than others. This would affect the validity of the data when correlating the number of words in a dream narrative and the length of REM sleep. 

Objectivity and subjectivity

Quantitative data

A strength of this study was its use of quantitative data which can be objectively analysed. This would help to reduce the effects of subjectivity on interpretation of dream content. For example, the number of words in the dream narrative was calculated and correlated against the amount of time spent in REM sleep. This avoided researcher bias in the interpretation of data about dreaming and REM sleep, which increases the validity of the findings.

Scientific equipment

A strength is that an EEG was used in this study, which gave an objective measure of the sleep stage a participant was in. The frequency and amplitude of brain waves for both REM and non-REM can be quantified, allowing little room for subjective interpretation by the researchers. This increased the validity of the data, as the researchers could be confident of the sleep stage in which a person was being woken.

Generalisations and ecological validity

Generalising beyond the sample

One weakness of the sample is that there was a significant variation in the duration of sleep cycles even between the small number of five main participants. One participant averaged one period of eye movement every 70 minutes, while another only had a period of eye movement every 104 minutes. The researchers should, therefore, be cautious when generalising any findings to others, as the study demonstrated individual differences in sleep patterns.

Generalising to everyday life

A weakness is that the study lacks ecological validity as participants were sleeping in a laboratory attached to an EEG with electrodes on their heads. This may have affected their normal sleep patterns, as it may have been difficult to fully relax and sleep as they would normally, especially with multiple awakenings. Furthermore, participants were asked to avoid drinking caffeine and alcohol before bed, which might be a normal occurrence for them in real life. This reduces the ability of the researchers to confidently apply the findings to regular sleep conditions in a person’s own home.

On the other hand, Dement and Kleitman believed that their results were generalisable for two reasons – firstly, because their results were similar to other studies of uninterrupted sleep and, secondly, because the physiological process of going through cycles of REM and non-REM is the same for everyone (although with individual differences in length). This would suggest that the results relating to REM sleep and dreaming could, therefore, be applied to all people.


► ISSUES AND DEBATES

Nature versus nurture

The research findings support the concept of nature, as all participants reported a significantly greater number of dreams during REM sleep than non-REM sleep, indicating that dreaming during REM sleep is an innate biological mechanism. Furthermore, regularly occurring periods of REM were observed in all participants on every night of sleep, indicating that this ultradian rhythm is universal for all humans and is biologically determined. The fact that people had such diverse dreams with differing content demonstrates the role of nurture in sleep and dreams, as our different life experiences will impact what we dream about.

Applications to everyday life

Treating sleep issues

An EEG can be used to determine when a person is in REM or non-REM sleep and can, therefore, be used to support the diagnosis of sleep issues, as some sleep disorders occur in certain stages of sleep only. A psychologist could also look at the output of the EEG and compare brain wave patterns with a ‘typical’ sleeper to see if there are any differences. This may help psychologists in determining the right course of treatment for an individual.

Monitoring external influences

Another application of the use of EEG in sleep might be to monitor how people’s sleep is affected by external influences – for example, environmental changes, stress or drugs. A person’s sleep patterns can be recorded before and after a change in order to determine the effects of an external factor on sleep.





Reflections

Dement and Kleitman’s research demonstrating that dreaming takes place during REM sleep and that EEG can be used as a reliable measure of a person’s sleep stage was pivotal in 1957 when the study was published. William Dement used the knowledge gained from this study to investigate sleep and other health disorders alongside other researchers. For example, he discovered that periods of REM occurring immediately at the onset of sleep was a biological marker for narcolepsy (a chronic sleep disorder causing sudden sleep onset) (Mitler et al., 1979). Furthermore, he found that late onset of the first period of REM sleep was a biomarker for Alzheimer’s disease (Bliwise et al., 1989). The research findings from these studies have allowed a deeper understanding of the physiological processes involved in sleep.


► LEARNING LINK

When you study the social approach, you will discover that the study by Milgram (obedience) also suffered issues with ecological validity, having been conducted in a laboratory-type setting. The main difference in Milgram’s study, however, is that participants were having their behaviour observed covertly while they were awake, rather than awake. Additionally, their external actions were being recorded. In Dement and Kleitman’s study, however, internal biological processes were being monitored. Why do you think psychologists observe people’s behaviour in controlled laboratory-type settings when the environment and situations presented may be very different from real life?



STUDY TIP

This study included both quantitative and qualitative data. Quantitative data included the number of participants correctly estimating whether their dream duration had been 5 or 15 minutes, for example. On the other hand, qualitative data included the content of the dream reports, which was used to see if a person’s dream content matched their eye movements. Make sure that you can give examples of quantitative and qualitative data for core studies where both are collected, as well as explain the advantages and disadvantages of each.



► TEST YOURSELF



		1  Explain one methodological weakness of this study.


	[2]


		2  Suggest one real-life application from the study by Dement and Kleitman (sleep and dreams).


	[2]


		3  Evaluate this study in terms of two strengths and two weaknesses. At least one of your evaluation points must be about qualitative data.


	[10]


		4  Suggest one disadvantage of the way in which the dependent variable of dream context was operationalised in this study.


	[1]


		5  Explain two advantages of using quantitative data in this study.


	[2]


		6  Explain why measuring the length of an REM period is a valid measure of dream duration.


	[2]





1.2 Hassett et al. (monkey toy preferences)

1.2.1 Background

Think!

Do Hassett et al. believe that sex differences in toy preferences are due to nature or nurture? Why?





KEY TERMS

sex differences

toy preferences

play

socialisation

stereotypical

hormones




Think!

Why might increasing prenatal androgen exposure in a non-human animal experiment (e.g. Goy et al., 1988) lead to different behaviour in the female monkeys compared with untreated controls? Why might female children with congenital adrenal hyperplasia (CAH) not show the same behaviour as male children and/or female monkeys exposed to high levels of prenatal androgens?



Think!

The theory that toy preferences may be biologically determined is described as controversial. Why do you think this might be? This is a good area to discuss with your peers as there are likely to be differing views and it is important to hear from both sides in order to decide how you feel about the issues.




Introducing Kim Wallen and Janice Hassett-Vick

Professor Wallen, researcher at the Yerkes National Primate Research Center, says:

I have been working with monkeys for over 50 years, first as an undergraduate, then a graduate student, and for the last 43 years as a professor of psychology and behavioural neuroendocrinology at Emory University and the Yerkes National Primate Research Centre.

[image: ]
▲  Figure 1.9 Professor Kim Wallen



Drs Melissa Hines and Gerianne Alexander had found that male vervet monkeys interacted longer with male-stereotyped toys and spent less time with female-stereotyped toys. I was interested whether monkeys would show a preference for sex-stereotyped toys if they had a choice between male and female-stereotyped toys. Janice Hassett had joined my lab for a summer internship and was somewhat surprised when I suggested we look at monkeys’ preferences for human sex-typed toys. We were both quite surprised when the monkeys’ behaviour almost completely paralleled what had been found in children using a human toy-preference task. This suggests that toy preferences may not be primarily the result of socialised preferences but reflect underlying sex differences in preferences for specific activities that are facilitated by toys.

This study illustrates that sometimes investigating wild ideas results in fascinating findings. One should not hesitate to consider studies that seem doomed to failure if the question is important!

(K. Wallen, personal communication, August 2021)






[image: ]

Male rhesus monkeys (Figure 1.10) generally engage in more rough-and-tumble play than female monkeys, just like human infants, but do you think wild monkeys like these would behave any differently to monkeys raised in captivity, such as the ones in Hassett et al.’s study?

[image: ]
▲  Figure 1.10 Wild rhesus monkeys on the roof of a Buddhist temple in Cambodia






The psychology being investigated

Play

All animals play, including humans, but the concept is hard to define due to the many different types of play seen at different developmental levels. Seashore (1913) defined play as ‘pleasure gained in self-expression’. This definition may apply to some forms of human play, but it does not describe non-human animal play very well as animals do not really have a sense of self to express! Bergen (2015) emphasises that play is always voluntary, explaining that we play because we choose to, not because we have to. We also choose what we wish to play with, how and with whom. Many psychologists agree that play allows the individual to practise the skills required in adulthood and this is true of both humans and animals. So, play may be adaptive – that is, it helps us to survive.

[image: ]

Sex differences and the role of nature

In mammals, biological sex is determined by our sex chromosomes, typically XX for females and XY for males, although many differences can occur. Typically, these chromosomes determine levels of hormones such as testosterone and oestrogen, which cause differences in the development of male and female brains. For example, the sex hormones affect neural development, including neurogenesis (cell birth) and synaptogenesis (creation of connections between neurons), and have been associated with differences in cognitive processes (Overman et al., 1996).

Anyone visiting a kindergarten or nursery might see boys playing with cars and girls playing with dolls, but psychological research has demonstrated that girls are more likely to play with trucks than boys are to play with dolls. These behavioural sex differences are fairly robust and Hassett et al. explore the idea that these differences may be hormonal in origin. This said, their views conflict with many psychologists who believe gender roles are primarily learned through socialisation.

Socialisation and the role of nurture

In humans, gender refers to the individual’s personal sense of their own masculinity and/or femininity. Children learn about gender and societal expectations of how males and females behave through interactions with parents and other children. For example, a little boy who bangs two trucks together may be praised for creating an exciting game, whereas a little girl may be discouraged and offered a more traditionally feminine toy, such as a doll or tea set. Daily interactions like this gradually lead boys and girls to conform to stereotypical gender roles and seek out specific toys. The fact that boys play less with stereotypically feminine toys than girls play with stereotypically masculine toys suggests boys may be more actively discouraged from opposite-sex behaviour, whereas opposite-sex behaviour in girls may be ignored rather than rejected. Psychologists who accept these ideas believe that sex differences in children’s play result from socialisation.

Hormones and toy preferences

Hassett et al. reject the socialisation explanation for toy preferences. They believe male and female children prefer toys that can be used for activities that suit their specific cognitive abilities. These abilities, as stated above, depend upon the children’s differing sex hormone levels. This means that toys are selected according to the different play activities they promote rather than society’s attitudes regarding ‘gender-appropriate’ toys. This view is supported by the fact that children tend to explain their toy preferences in terms of ‘what can be done with’ a specific toy in contrast to its gender-appropriateness (Eisenberg et al., 1982) – for example, teddies can be cuddled whereas trucks can be moved by pushing them along.

Background

Congenital adrenal hyperplasia

Hassett et al.’s thoughts on play, toy preference and the nature versus nurture debate were influenced by observations of children with congenital adrenal hyperplasia (CAH), an inherited condition where the foetus (unborn child) is exposed to higher than usual levels of prenatal androgens (male sex hormones). Research shows that girls with CAH show a preference for stereotypically male toys in comparison with their unaffected sisters (Berenbaum and Hines, 1992). Pasterski et al. (2005) also found that, while parents encouraged their daughters with CAH to play with stereotypically female toys more than they did their unaffected female siblings, these children still preferred stereotypically male toys. Findings like these have led researchers, including Hassett et al., to favour the idea that toy preferences are shaped, initially at least, by hormones, not socialisation.

Previous research on monkeys

Studying monkeys helps to separate the effects of nature and nurture as monkeys are not socialised to play with any specific type of toys, and so any sex differences that are observed must be determined by biological not social factors.

Evolutionary continuity between monkeys and humans means findings from primates may help to determine the role of biological factors in toy preferences in human infants. Interestingly though, female vervet monkeys exposed to prenatal androgens do not always behave as expected. Although they participated in more rough-and-tumble play than untreated controls (Goy et al., 1988), their interest in infants is unaffected (Herman et al., 2003). Furthermore, Alexander and Hines (2002) found that male vervet monkeys played more with stereotypically male human toys than the female monkeys but, unlike humans, the males spent a similar amount of time interacting with male and female toys. In contrast, females showed a strong preference for female versus male toys.



Hassett et al. in brief

Building on Alexander and Hines’ (2002) research, Hassett et al. examined toy preferences in a troop of captive rhesus monkeys. However, instead of observing the monkeys with just one toy at a time, they presented pairs of wheeled and plush (cuddly) toys, allowing observers to note the sex of any monkeys that interacted with the toys, and which toys they preferred when given a choice. They observed significant sex differences matching those seen in humans and concluded that these differences stemmed from prenatal hormone exposure.

[image: ]

Plan your own… correlation

Hassett et al. designed an experiment to investigate sex differences for toy preferences in monkeys. Why not try designing a correlation to investigate the relationship between age and toy preferences?



Imagine…

Aliaa is planning a correlation to investigate whether there is a relationship between the age of a boy and the typical ‘masculinity’ of his preferred toys.

	●  What advice would you give Aliaa about how to conduct a correlation to investigate this relationship?




Planning a correlation

Correlation is a non-experimental method. There are no independent variables; instead, the researcher measures two or more co-variables to see if they are related to one another. As there are no manipulated or controlled variables, causality cannot be inferred and all that can be concluded is the strength, direction and significance of the relationship(s). See page 192 for more information on correlations.

▼  Table 1.3 Features of a correlation








	
Main features of a correlation


	
Consider…





	Two co-variables


	Correlations look at the relationship between two measured, quantitative variables. Think carefully about the operational definition of each. How might Aliaa operationalise how typically ‘masculine’ a toy is seen to be, in particular?





	Measure of variable 1


	How might Aliaa collect data on a child’s age?





	Measure of variable 2


	How can Aliaa collect data on how typically ‘masculine’ a toy is seen to be?





	Comparison and scatter graph


	Correlations involve the collection of quantitative data, which is presented on a scatter graph. How will Aliaa present her data on a scatter graph?
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Evaluating your plan

Aliaa shares your ideas with her peers. Some of them think it is a great idea; others are not so sure. Think about the practical strengths and weaknesses of your suggestions.

▼  Table 1.4 Evaluating your plan









	
	
Describe


	
Explain





	Strengths


	Think about your data collection techniques. In what way did they ensure that the data collected was valid and/or reliable?


	How might this strength affect any conclusions drawn about any relationship between age and perceived masculinity of ‘preferred toys’?





	Weaknesses


	A weakness of correlations is that cause and effect cannot be established. Why is this an issue?


	How might this weakness affect any conclusions drawn about any relationship between age and perceived masculinity of ‘preferred toys’?





	Improvements


	Consider the data collection method you suggested to Aliaa for determining how ‘masculine’ a toy is seen to be. In what way might this be improved to collect more valid/reliable data?


	What impact might this have on Aliaa’s results and conclusions about any relationship between age and perceived masculinity of ‘preferred toys’?
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If this little girl had the option of a wheeled toy:


	●  How likely do you think she would be to play with it?


	●  What does the research suggest?




The idea that play allows us to practise skills needed in adulthood and therefore has survival value supports Hassett et al.’s view that sex differences in play may be biological (Figure 1.11). Just as playful kittens chase and pounce on things, modern humans may also have been practising the skills they needed to survive 300,000 years ago.


	●  What play activities can you think of that might be linked to survival?


	●  Can you think of any more modern forms of play that do not link as obviously to survival?


	●  How might these types of play affect our health and wellbeing?




[image: ]
▲  Figure 1.11 Just like this little girl, Hassett et al. found that the female monkeys were drawn to the cuddly plush toys








► LEARNING LINK

When you study the learning approach, which is about how environmental experiences affect our behaviour, you will learn about a famous study by Albert Bandura and colleagues where young children observed an adult playing aggressively with a toy (page 90). The researchers then covertly observed the children as they played with a similar style of toy. They found that the boys were more likely to imitate the physical aggression they had observed than the girls. This suggests that the observed aggression may have been seen as more socially acceptable by the male than the female children. The study by Hassett et al. also seems to indicate that boys are more likely to show ‘sex-typed’ behaviour than girls – that is, boys are more likely to show stereotypically masculine behaviours even when they do not know they are being observed, whereas girls are less consistent with regard to sex-typed feminine behaviour, both privately and in public.



STUDY TIP

Hassett et al. were investigating the nature versus nurture debate in terms of whether sex differences in play and toy preferences are influenced more by socialisation or hormones. Make sure you understand some of the research that inspired them including studies of congenital adrenal hyperplasia (CAH) and/or any of the previous research with monkeys (e.g. Alexander and Hines, 2002).



► TEST YOURSELF



		1  Describe the psychology that is being investigated in the study by Hassett et al.


	[4]


		2  Outline what is meant by male and female stereotypical toy preferences with reference to examples from this study.


	[3]


		3  Explain one way in which hormones affect play. You must refer to research evidence in your answer.


	[3]


		4  When researching the role of hormones, psychologists sometimes use case studies. Explain one advantage of case studies as a way of investigating the effect of hormones on behaviour.


	[2]


		5  Ashley is investigating gender differences in children’s play. He decides to conduct a naturalistic observation. Suggest one way Ashley could ensure that his observations are reliable.


	[2]


		6  For her dependent variable, Bethan asks a group of parents to rate the likelihood that they would give various toys as gifts to a fictional male child. The scale is numbered 0–5, where 0 is very unlikely and 5 is very likely.

	a  State one weakness of the way Bethan has operationalised her dependent variable.




	[1]


			b  State an appropriate measure of central tendency for analysing the data.




	[2]





1.2.2 Describing Hassett et al. (monkey toy preferences)


METHODOLOGY

experiment

observation

behavioural checklist



Think!

Hassett et al. used a behavioural checklist in their observation of the toy preferences of rhesus monkeys. Can you name three behaviours from the checklist?



Think!

In the culture where you live, are there different expectations for how female and male children should behave? Do you think people’s views are becoming more or less fixed regarding what is seen as appropriate for people of different genders?






Think!

Imagine you are watching some of the video recordings made during Hassett et al.’s study. Can you think of any problems you might encounter when deciding how to code the monkey’s behaviour using the behavioural checklist? How could you overcome these problems?




[image: ]

Look at Figure 1.12 which shows one of the monkeys from the study by Hassett et al. What sex do you think this monkey is? If your first thought was male, take another look at Hassett et al.’s findings; males and females were equally likely to interact with the wheeled toys, although the females did not play with them for as long as the males. This said, we have it on good authority from Professor Wallen that the monkey is actually male!

[image: ]
▲  Figure 1.12 One of the monkeys from the study by Hassett et al., kindly contributed by Professor Kim Wallen, who supervised the study and took the original photographs





► AIMS

	1  To test if sex differences in children’s toy preferences result from biological factors – for example, from prenatal hormone exposure rather than through socialisation.


	2  To investigate if male and female rhesus monkeys have similar toy preferences to human infants, despite no socialisation experience with human toys.






► RESEARCH METHODOLOGY

Hassett et al. is an experiment as the researchers were looking for a causal relationship between the monkeys’ sex and their toy preferences. The monkeys were observed in their normal enclosure. This was a natural environment for them, as they had all been living together at the research centre for 25 years. However, the researchers were able to control this environment, by keeping the monkeys indoors while positioning the toys. The data was collected using observation, through analysis of video recordings of the monkeys in their outdoor enclosure.

Design and variables

The design was independent measures as two groups of monkeys were compared: males and females. Sex is a naturally occurring independent variable, determined by the appearance of the external sex organs. The dependent variable was whether the monkeys interacted more with the plush toys or the wheeled toys. Seven trials were completed, each with a different pair of toys. When the monkeys interacted with the toys, their social rank and age were recorded. Social rank had already been determined by observing grooming behaviour; the monkey doing the grooming is always subordinate (has less social status) than the monkey being groomed.

Sample

The sample was a troop of 135 monkeys at the Yerkes National Primate Research Center Field Station. The troop included both infant (juvenile) and adult monkeys. Fourteen of the monkeys had previously participated in research on prenatal hormones so they were not included in the current study. Thirty-nine babies (≤3 months) were not included as it was very hard to tell them apart, making it difficult to know which sex they were. Of the remaining monkeys (61 females and 21 males), 34 interacted with the toys on more than five occasions (23 females and 11 males) and were included in the analysis.





► PROCEDURE

Seven 25-minute observations were completed in the outdoor area of the monkey enclosure at the research centre. Before each observation, the observers positioned a pair of toys (one wheeled, one plush) in the outdoor area while the monkeys waited indoors. Toys were always placed ten metres apart and the positions were counterbalanced – wheeled toys were on the right and plush on the left in half of the trials and the other way around on the remaining trials. This ruled out the possibility that the monkeys preferred a certain area of the enclosure rather than genuinely preferring the properties of the toy that they found there.

The toys varied in size, shape and colour and were selected according to what you could ‘do’ with them rather than simply choosing traditionally ‘male’ or ‘female’ toys. There were six wheeled toys: wagon, truck, car, construction vehicle, shopping cart and dump truck, ranging from 16 to 46 cm, and seven plush toys: Winnie-the-PoohTM, Raggedy-AnnTM, Scooby-DooTM and four soft toy animals, including a koala, armadillo, teddy and turtle, ranging from 14 to 73 cm.

A video camera was focused on each toy so that all interactions could be recorded for later analysis. Two observers watched the videos and used a behavioural checklist to code (or categorise) every interaction between the monkeys and the toys. Using an app called Handobs, the observers recorded their data using palm pilots (digital devices similar to modern mobile phones). They recorded the start and finish times of each interaction and calculated the duration (in seconds).

The checklist included: extended touching, holding, sitting on, dragging, carrying and manipulating the toys, as well as briefly touching, sniffing, mouthing, destroying, jumping away from and throwing them (see Table 1.7 on page 28 for a description of each behaviour). Ambiguous (unclear) behaviours were discussed until the observers agreed on how to code the interaction. For each interaction, the observers also recorded the monkey’s age, rank and sex.



► RESULTS

The observers calculated average frequencies and durations for each behaviour by adding up the totals and dividing by the number of trials each monkey participated in. Monkeys with fewer than five behaviours were discounted (3 males and 14 females). Next, the researchers calculated the total number and total duration of interactions with each toy type (plush versus wheeled) by adding up the averages for each individual behaviour.

Overall, most of the monkeys did not interact with the toys at all. Those that did often only interacted for a few seconds, while a small number of monkeys interacted much more and for much longer periods of time.

Male monkeys preferred wheeled toys

Table 1.5 shows the male monkeys’ significant preference for the wheeled toys (mean = 9.77), compared with plush toys (mean = 2.06). They also played less with plush toys compared with females. Further analysis showed that 73 per cent of the males preferred wheeled toys, 9 per cent preferred plush toys and 18 per cent showed no significant preference. These preferences did not appear to be affected by age or rank.

▼  Table 1.5 Total frequency and duration of interactions with plush and wheeled toys for male and female monkeys












	
	
Frequency


	
Duration (minutes)





	
Mean


	
Standard deviation


	
Mean


	
Standard deviation





	
Plush


	Male


	2.06


	9.21


	0.53


	1.41





	Female


	7.97


	10.48


	1.49


	3.81





	
Wheeled


	Male


	9.77


	8.86


	4.76


	7.59





	Female


	6.96


	4.92


	1.27


	2.2







Female monkeys show no consistent preference

Although the females showed some preference for the plush toys (mean = 7.97) compared with the wheeled toys (mean = 6.96), the difference was not significant. There was also no significant difference between the males and females in terms of frequency of wheeled toy play. Only 30 per cent of females preferred the plush toys, 39 per cent preferred the wheeled toys and 30 per cent showed no significant preference for either toy. Females with no preference ranked significantly lower in the social hierarchy than females who preferred plush toys but there was no significant difference in rank between females who preferred wheeled versus plush toys.



Duration of interactions

When the females played with wheeled toys, they did not play with them for as long as the males (1.27 minutes compared with 4.76 minutes) and they also played longer with the plush toys than the males did (1.49 minutes compared with 0.53 minutes). Males played significantly longer with wheeled than plush toys but the standard deviation for the duration of wheeled toy play was relatively large compared with the females (7.59 compared with 2.2). This suggests that some of the males played considerably longer with the wheeled toys than others. The females showed even greater individual differences with regard to time spent engaged in plush toy play – some individuals played longer with these toys; others interacted with them more briefly. Overall, there was no significant difference in time spent interacting with either plush (1.49 minutes) or wheeled toys (1.27 minutes) for the female monkeys.

Social rank and toy preference

When the data from both sexes was combined, there was a significant positive correlation between social rank (how dominant the monkeys were within the group) and frequency of interaction for both types of toy. Higher-ranking monkeys interacted more with the toys. Interestingly, when the data from females was examined more closely, the researchers found that the higher the rank, the more time females spent interacting with plush toys. This was not true for wheeled toys.

[image: ]
▲  Figure 1.13 Hassett et al. presented their findings using bar charts to compare their data from the rhesus monkeys (right) with data collected in a similar study with human infants (left) (Berenbaum and Hines, 1992). The human infants were presented with traditionally masculine toys (e.g. helicopter and blocks) and feminine toys (e.g. dolls and kitchen supplies)





► CONCLUSIONS

Based on their observations and comparisons with human infants (see Figure 1.14), Hassett et al. concluded that sex-typed toy preferences in humans may result from biological sex differences, as their observations suggest that rhesus monkeys show similar preferences to human infants, even without clear gender differences in socialisation. They concluded that human toy preferences, as with the monkeys, ‘reflect hormonally influenced behavioural and cognitive biases’ which interact with learning experiences within the social environment.




► LEARNING LINK

In the cognitive approach, you will learn about the study by Baron-Cohen et al. (eyes test). This study examines the ability to identify emotional states in others. Baron-Cohen links this skill to a concept called theory of mind, which is our ability to understand the mental states of others. This typically develops at around three years of age and research suggests that pretend play is an important forerunner of theory of mind (Leslie, 1987). This mean that children’s preferred toys and differing play experiences may be important in shaping their differing skills and abilities, but do they prefer different toys due to innate sex differences or do their play experiences cause differing skills later in life?





STUDY TIP

When thinking about the findings of core studies, think about how they link with the studies’ aims and what they tell us about the area of psychology being investigated. Were the findings as expected? Think about how the researchers might have felt when they got their results – do you think they were surprised, excited, confused, satisfied, frustrated? We tend to remember things that we have an emotional reaction to, so imagining how the researcher felt might just help you to remember the information better! (See page 16 for Professor Wallen’s reaction to their results.)



► TEST YOURSELF



		1  Outline the procedure from the point at which the researchers started watching the video recordings.


	[2]


		2  Describe one result relating to the male monkeys and one relating to the female monkeys.


	[4]


		3  Explain how one conclusion from the Hassett et al. study supports one of the assumptions of the biological approach.


	[2]


		4  Explain one strength of the use of a behavioural checklist, with reference to the study by Hassett et al.


	[2]


		5  Outline one way that the study by Hassett et al. was valid.


	[2]


		6  Observation was used to measure the dependent variables in this experiment. Outline three features of this observation.


	[3]





1.2.3 Evaluating Hassett et al. (monkey toy preferences)

Think!

Can you think of any practical problems or issues that might have arisen with the video recordings of the monkeys’ behaviour?



Think!

Once the toys had been put into position, the monkeys were allowed into the outdoor enclosure all at the same time. What problems might this have led to in terms of standardisation from one trial to the next?



Think!

How might the procedure of this study have been improved to avoid observer bias? Remember, observer bias is about how the researcher interprets what they are seeing, not the way that a participant’s behaviour is affected because they are aware that they are being watched.
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	●  How would you know if a male monkey chooses the truck in Figure 1.14 because it has wheels or because of the colours?


	●  Would green-loving females choose to play with the teddy or the truck? Think, how is the teddy in this picture similar and/or different to the one used in Hassett et al.?


	●  How would you design a follow-up study to find out more about monkeys’ toy preferences, in terms of colour, material and whether the toys have faces or not?




Table 1.6 shows how many of the monkeys interacted with the toys as a percentage of the group. So, for example, out of 21 males, 11 were included in the analysis as they interacted with the toys. Which groups were most likely to interact with the toys?

[image: ]
▲  Figure 1.14 Back in 1902, primate psychologist AJ Kinnaman suggested that the rhesus monkeys’ favourite colours may be green and white





▼  Table 1.6 Male and females by social rank and age: totals and participation













	
	
Non-natal


	
Ranks 1–3


	
Ranks 4–8


	
Ranks 9–13


	
Ranks 14–16


	
TOTAL





	Males in group


	2


	1


	4


	6


	8


	21





	Males participating


	1 (50%)


	0


	3 (75%)


	3 (50%)


	4 (50%)


	11 (52%)





	Females in group


	0


	8


	15


	17


	21


	61





	Females participating


	
	6 (75%)


	6 (40%)


	4 (24%)


	7 (33%)


	23 (38%)





	
	juvenile (1–4)


	subadult (5–7)


	adult (8–12)


	‘elderly’ (13+)


	TOTAL


	



	Males in group


	12


	7


	0


	2


	21





	Males participating


	8 (67%)


	2 (29%)


	
	1 (50%)


	11 (52%)





	Females in group


	23


	12


	14


	12


	61





	Females participating


	10 (43%)


	5 (42%)


	3 (21%)


	4 (42%)


	23 (38%)







Ethical issues

A strength of Hassett et al. is that ethical guidelines for working with primates were upheld. The researchers followed the National Institutes of Health’s Guide for the Care and Use of Laboratory Animals. Also, research at the Yerkes National Primate Research Center is regulated by the Emory University Institutional Animal Care and Use Committee. The monkeys were housed within their usual social groups in a 25-metre square outdoor enclosure, with a temperature-controlled indoor area. They had constant access to water, ate monkey chow twice a day and were fed fresh fruit and vegetables every day. The procedure does not present any particular ethical issues as these monkeys lived in captivity and would have been familiar with the keepers entering their enclosure, meaning they were not subjected to any more stress than usual.

Methodological issues

Reliability

Well-operationalised behavioural checklist

A strength was the use of a carefully operationalised behavioural checklist (see Table 1.7). For example, as well as the behaviour itself (e.g. ‘sit on’), the checklist gives a description (e.g. ‘seated on the toy or a part of the toy’). This detail means that the two independent observers should have coded behaviours in the same way, as the list is clear about whether behaviours such as sitting half on and half off should be included or not. This improves the overall reliability of toy preference observations made in this study.

An unexpected event!

A weakness was that the standardised procedure was abandoned on one of the trials. This occurred due to one of the monkeys ripping apart one of the plush toys. The trial was terminated seven minutes early as the researchers were unable to observe the monkeys’ preference for one toy type over another, as the plush toy now lay in multiple pieces around the enclosure! As the data collection period was reduced to only 18 minutes for this trial, the reliability of the observations of the monkeys’ toy preferences was also compromised.

Validity

The seven observational trials

One strength was that Hassett et al. collected data on seven separate 25-minute trials. Different pairs of plush and wheeled toys were used on each trial – for example, the wagon and Winnie the PoohTM, the truck and Raggedy-AnnTM. This increased the validity of the conclusion that males were drawn to wheeled toys in general as opposed to one specific wheeled toy that might have been a colour or size that the monkeys particularly liked (see Figure 1.14).

The use of video cameras

Another strength was the use of video cameras rather than having human observers present in the monkey enclosure. The monkeys were used to the cameras, meaning their behaviour should not have been affected by them, whereas the presence of a human observer might have affected the spontaneity of their interactions/play. The monkeys may have played less if they were stressed by the humans coming into the enclosure. Alternatively, they may have played more in the hope of receiving a reward, suggesting that the cameras increased the validity of the data recorded.

Objectivity and subjectivity

A further strength was the use of quantitative data. For example, the researchers recorded the duration of individual behaviours (e.g. extended touch) in seconds. These measurements were taken using the palm pilots (see page 22) to record the start and finish points of each interaction. This type of data is more objective as the researchers simply have to calculate the average time spent interacting with each type of toy for the male monkeys compared with the female monkeys, avoiding any subjective interpretation of the data.

Potential observer bias

A weakness was that the researchers who analysed the videotapes were both very familiar and well acquainted with the monkeys, meaning that their knowledge of the monkey’s gender could have biased their observations. For example, if they knew a monkey was male, they might have unintentionally coded his behaviour differently from how they would have coded it if they believed the monkey was female. Observer bias may have increased subjectivity, meaning that different observers who did not know the monkeys may have reached different conclusions.

Generalisations and ecological validity

Generalising beyond the sample

The lack of adult males in the sample was a weakness. The 11 male monkeys were all either juvenile, subadult or elderly. As toy play/interaction may be affected by social rank and age, generalisations should be made with caution, especially as the only high-ranking male did not interact with any of the toys. Therefore, the findings can only be generalised to lower-ranking, non-adult males.

Generalising to everyday life

A weakness of this research is that it was conducted with monkeys living in captivity. Captive monkeys may show greater interest in new objects in their territory as the lack of predators and a ready supply of food mean they may be less fearful and have more time to play. This reduces the ecological validity of the findings, meaning it is unclear whether wild monkeys would have behaved in the same way.




► ISSUES AND DEBATES

Nature versus nurture

Unlike previous research, Hassett et al. believed that toy preference in humans may be due to nature and caused by biological not learned differences. The study seems to support this hypothesis as male monkeys showed a preference for wheeled toys over plush toys, whereas females showed no clear preference. When the females did play with a wheeled toy, the duration was shorter than when the male monkeys played with the toy.

A finding that supports the role of nurture in toy preferences is that interactions were also affected by social rank; in female monkeys, social rank was positively correlated with time spent interacting with both plush and wheeled toys. However, female dominance is also affected by testosterone levels, which may explain why the high-ranking females were equally likely to play with the trucks as the teddies, supporting the role of nature.

Applications to everyday life

Choosing toys for children

This study suggests that children may be drawn to certain toys due to innate (inborn) differences in their brains, which makes some play activities more appealing than others. If children are like monkeys, they may show preferences for certain toys over others and their skills and future talents may be shaped by these choices. Hassett et al.’s findings suggest that boys will be drawn to toys with moving parts. Therefore, if a parent wishes to develop skills such as empathy through imaginative play, they could choose vehicles with expressive faces. If girls are drawn more to plush toys with faces, visuospatial skills could be improved using toys with moving parts but presented as part of a more complex social situation – for example, toy ambulance or school bus with sets of dolls for acting out a scene.



Reflections

Controversially, Hassett et al.’s findings appear to support the gendered toy market – that is, marketing certain toys as being ‘for boys’ or ‘for girls’ based on sex differences in brain development. But, if toy choices are shaped by our hormones, as Hassett et al. suggest, then it is also important to recognise that there are individual differences in hormone levels; some people have higher or lower than average testosterone and/or oestrogen levels than people of the same sex, and hormone levels change over time dependent on a variety of biological and social factors. This means children may prefer to play with different types of toys at different points in time and these may or may not correspond with the sex on their birth certificate.
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Hassett et al. demonstrated that male monkeys have a preference for wheeled toys, suggesting preferences in male children may result from hormonal differences between boys and girls.


	●  Does this mean that social sensitivity and verbal skills could be fostered in boys by encouraging play with wheeled characters with faces?




In this study, two observers worked together to record the data. As they watched the videos, they recorded the data onto their palm pilots, using the behavioural checklist in Table 1.7. The two observers had to agree on how each behaviour should be coded (e.g. destroy or throw). When collecting observational data in this way, it is important that each individual behaviour is carefully defined in order to improve reliability. For example, if another observer watched the videos they should end up with the same results.


	●  Can you think of any problems (e.g. relating to validity and/or reliability) that might arise when recording observational data like this?


	●  Read the descriptions in Table 1.7 carefully. Are there any behaviours that might be hard to agree on?


	●  Can you think of any other behaviours that have not been included? Why do you think this might be?
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▲  Figure 1.15 Could playing with vehicles with expressive faces foster social sensitivity?





▼  Table 1.7 Behavioural checklist from Hassett et al.








	
Behaviour


	
Description





	Extended touch


	Placing a hand or foot on toy





	Hold


	Stationary support w/one or more limbs





	Sit on


	Seated on the toy or a part of the toy





	Carry in hand


	Moving w/toy in hand and off the ground





	Carry in arm


	Moving w/toy in arm and off the ground





	Carry in mouth


	Moving w/toy in mouth and off the ground





	Drag


	Moving the toy along the ground behind the animal





	Manipulate part


	Moving, twisting or turning a part





	Turn entire toy


	Shifting 3D orientation of toy





	Touch


	Brief contact using hands or fingers





	Sniff


	Coming very close to the toy with the nose





	Mouth


	Brief oral contact – no biting or pulling





	Destroy


	Using mouth or hands to bite or tear toy





	Jump away


	Approach, then back away from toy with a jumping motion





	Throw


	Project into air with hands










► LEARNING LINK

When you get to the learning approach, you will learn about a study by Fagen et al. (elephant learning), in which the participants are elephants. The elephants are rewarded for washing their trunks, showing how interactions between humans and animals can alter the animals’ behaviour. With this in mind, think about whether the behaviour of the rhesus monkeys in Hassett et al.’s study might have been affected by the fact that they live in captivity in a research centre. How do you think interactions with humans might affect the animals physically, psychologically and behaviourally?



STUDY TIP

Remember, when you are writing about an animal study such as Hassett et al. (or Fagen et al.’s study of elephants in the learning approach), it is critical that you refer to the ethical guidelines relating to the use of animals in psychological research. This may sound obvious but many students do not apply these guidelines carefully and resort to applying human ethical guidelines. Clearly, animals are unable to give or withdraw their consent and that is why we have such detailed guidelines to ensure animal welfare is a priority for all researchers.

As you revise Hassett et al., you might find it helpful to draw up a table listing each of the headings from the animal ethics section in Chapter 5 (see page 209: headings include replacement, species, numbers, procedures, pain and distress, housing, reward, deprivation and aversive stimuli) and then consider how each one relates to this study. Later in your course, you will be able to add Fagen et al.’s study to your table.





► TEST YOURSELF



		1  Explain one methodological weakness of this study.


	[2]


		2  Suggest one real-world application of this study.


	[2]


		3  Evaluate the study by Hassett et al. in terms of two strengths and two weaknesses. At least one of your evaluation points must be about the use of observation.


	[10]


		4  Maggie decided to observe toy preferences in male and female children in a kindergarten.

	a  Identify two ethical issues that Maggie would need to consider when working with children.




	[2]


			b  Explain one practical advantage of working with animals compared with working with children.




	[2]


		5  When conducting observational studies, researchers sometimes do a pilot study. Explain how a pilot study could improve the validity of an observational study.


	[3]


		6  The researchers used video cameras to record the 25-minute observations. Suggest one advantage and one disadvantage of the use of cameras to record the monkeys’ behaviour.


	[4]





1.3 Hölzel et al. (mindfulness and brain scans)

KEY TERMS

mindfulness

MRI scan

localisation of function

brain structure



1.3.1 Background

Think!

What is Mindfulness-Based Stress Reduction?



Think!

To get an accurate magnetic resonance imaging MRI scan, people have to lie motionless in a noisy tunnel of about 60 cm in diameter. Often there is a carefully positioned bar (called a bite-bar) that the person rests their teeth on to keep their head still during the scan. How do you think you would feel in the scanner?



Think!

What are your thoughts on voxel-based morphometry (VBM)? Is this technique objective or could the data analysis be open to bias (subjective)?
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▲  Figure 1.16 Dr Britta Hölzel




Introducing Britta Hölzel

Britta Hölzel is a psychologist, neuroscientist and Mindfulness-Based Stress Reduction (MBSR) and yoga teacher. She discovered ancient yoga and meditation traditions in India and meditation temples in Thailand while backpacking through Asia, after finishing high school. Excited by the transformational power that she found in these practices, she decided to use magnetic resonance imaging (MRI) to investigate the structural and functional brain changes that occur following regular practice. Britta is dedicated to developing and sharing her understanding of the potential of the human mind for growth and virtue and runs workshops, courses and lectures on mindfulness, meditation and yoga. Her articles are published in high-ranking scientific journals and are frequently reported by international media, including the New York Times and Huffington Post.

Britta shared this quote from Californian spiritual teacher Adyashanti as her inspiration:

 The truth is that you already are what you are seeking.
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The MRI scan shown in Figure 1.17 shows grey and white matter in a brain model created using data from a group of people who meditate regularly (Luders et al., 2009). These images highlight the hippocampus, a structure where there was significantly more grey matter in meditators than non-meditators. One specific region of the hippocampus that showed increased grey matter, the subiculum, is linked to stress regulation. Eileen Luders, Associate Professor of Psychology at the University of Auckland, New Zealand, suggests increased grey matter in this region may be linked to decreased release of stress hormones. This may explain why mindfulness seems to reduce stress and improve feelings of wellbeing.

	●  Why is it not possible to say that meditating causes increased grey and white matter in meditators based on this study? Tip: Think about the research method and the design.
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▲  Figure 1.17 MRI scan of meditators






The psychology being investigated

Mindfulness

This study focuses on the effects of mindfulness, a stress-reduction technique used to improve wellbeing. This technique develops awareness of the present moment and encourages compassionate and non-judgemental attitudes. Commonly associated with Eastern religions and philosophies, mindfulness is now practised globally by millions of people seeking calmness in their fast-paced, and sometimes stressful, lives. It has also been incorporated into treatment programmes for people with conditions including anxiety, chronic pain and substance abuse due to the increasing amount of evidence supporting its positive impact on wellbeing.

Localisation of function

The study also explores localisation of function – the idea that specific brain structures are responsible for specific behaviours/cognitive processes. For example, an area called the hippocampus is associated with memory and emotion regulation, while the insula may be at least partly responsible for awareness. One way of finding out the function of different brain structures is to monitor how they change over time following regular practice of a certain skill.

To learn about the link between mindfulness and localisation of function, Britta Hölzel and her colleagues used MRI scans to create detailed models of the human brain. These models can then be used to measure microscopic changes that occur in specific brain structures following mindfulness practice. These changes are called structural plasticity and can be quantified using voxel-based morphometry (VBM) (see page 31), a process that measures the concentration of grey matter (a type of brain tissue) in key brain structures, before and after mindfulness training. Researchers have some understanding of the function of many brain structures, and once they know which brain structures are affected by mindfulness, they can start to work out how it improves wellbeing.

Background

Mindfulness-Based Stress Reduction

Hölzel et al. focused on the effects of Mindfulness-Based Stress Reduction (MBSR), a technique developed in the USA by Professor Jon Kabat-Zinn, which combines Buddhist meditation with a scientific, evidence-based approach. His eight-week programme includes 2.5-hour weekly group meetings, plus one 6.5-hour training day.

Group meetings include training in three techniques, which members are encouraged to build into their everyday lives (Kabat-Zinn, 1990).

	●  Body scanning: slowly becoming aware of sensations in each area of the body, in turn, gradually developing awareness of the whole body/mind.


	●  Mindful yoga: gentle stretching, co-ordinated, slow movements and breathing with a focus on the moment-to-moment experience. Full awareness of one’s presence in the here-and-now and the development of self-compassion with an awareness and acceptance of the body’s potential and limitations.


	●  Sitting meditation: developing awareness of the sensation of breathing and of sensory information (e.g. sight, smell, touch, taste) and emotions, gradually developing awareness of all aspects of consciousness, including our own presence in the world.




Measuring changes in mindfulness

The Five Facets of Mindfulness Questionnaire was developed by Ruth Baer and her colleagues (Baer et al., 2006) and is a way of measuring changes in five key areas of mindfulness – the ability to observe (1) and describe (2) passing thoughts and feelings in a non-judgemental (3) and non-reactive (4) way and awareness of actions (5).

Each facet (aspect) is positively correlated with wellbeing. Although biopsychologists are still trying to understand exactly how programmes like MBSR increase wellbeing, neuroimaging research (using brain scans) is beginning to reveal which brain structures may be involved.
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Previous research on localisation of function

Studies have shown that experienced meditators have significantly more grey matter in some key brain structures compared with non-meditators. Findings are unclear, but the hippocampus and insula have each been identified in at least two studies. In one study, participants meditated while in an fMRI scanner (see page 33) and the hippocampus was especially active (Lazar et al., 2000). Longitudinal studies (and experiments with longitudinal designs) have also shown that grey matter increases in key brain structures when people learn new knowledge or skills. This suggests that changes in wellbeing may be linked to increases in grey matter.

Measuring changes in grey matter concentration: voxel-based morphometry

The term voxel, from volume and pixel, is a tiny cubic measurement used to quantify the volume of three-dimensional structures. This statistical process allows researchers to compare the relative size of various brain structures between people, such as regular meditators and non-meditators (see Figure 1.17) and to monitor changes in specific brain structures over time. The process involves classifying (segmenting) the types of tissue displayed in the image, e.g. into grey matter (GM) or white matter (WM), mapping the images onto a template to control for individual differences between brains (normalising), and statistical technique called smoothing, which helps improve the overall validity of the data.



Hölzel et al. in brief

Hölzel et al. built on previous research by conducting an experiment with a longitudinal design, where they tracked changes in grey matter throughout the brain before and after MBSR training. They also measured the amount of time spent on mindfulness exercises and changes in the five facets of mindfulness to see whether there was a correlation. The team aimed to objectively measure neurological changes associated with changes in mindfulness. 
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Plan your own… questionnaire

Hölzel et al. designed an experiment with a longitudinal design to test their ideas about mindfulness and localisation of function. Why not try designing a questionnaire to investigate mindfulness meditation?

Imagine…

Abdul would like to conduct a questionnaire on people’s attitudes towards the practice of mindfulness meditation.

	●  What advice would you give Abdul about how to conduct this questionnaire?




Planning a questionnaire

A questionnaire is a non-experimental method. When planning a questionnaire, it is important that you consider what questions will be asked to collect data on the topic being investigated, as well as how this data will be analysed. Examples of questions and the format in which the questionnaire will be delivered (i.e. on paper or online) are also essential. See page 180 for more information on questionnaires.

▼  Table 1.8 Features of a questionnaire








	
Main features of a questionnaire


	
Consider…





	Question format (open and closed questions)


	Questionnaires can use both open and closed questions to collect data. Would you suggest open or closed questions to collect the data required on attitudes towards mindfulness meditation? Consider how Abdul will eventually analyse this data.





	Examples of questions


	Can you give examples of the open and/or closed questions that Abdul might ask about attitudes towards mindfulness meditation?





	Question scoring and interpretation


	The data from questionnaires may be qualitative or quantitative. How would Abdul analyse this data in order to draw conclusions from the participants about their attitudes towards mindfulness meditation?





	Technique (paper/pencil, online, postal)


	Questionnaires can be distributed in different formats, each with their own strengths and weaknesses. How will Abdul deliver his questionnaires to participants?







Evaluating your plan

Abdul shares your ideas with his peers. Some of them think it is a great idea; others are not so sure. Think about the practical strengths and weaknesses of your suggestions.

▼  Table 1.9 Evaluating your plan









	
	
Describe


	
Explain





	Strengths


	Which type of data will Abdul collect in his questionnaire? How would this make the data more valid and/or reliable?


	How will the collection of this data benefit the study’s findings on attitudes towards mindfulness meditation?





	Weaknesses


	What are the main weaknesses of the type of data you have chosen to collect?


	Why might Abdul not gain valid and/or reliable data on participants’ attitudes towards mindfulness meditation?





	Improvements


	Consider the weakness you gave. How might you improve Abdul’s procedure to overcome this issue?


	How would this improvement increase the validity and/or reliability of the data Abdul collects about attitudes towards mindfulness meditation?
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What is yoga? Yoga, meaning ‘union’, originated in India. The word is thought to have come from the Sanskrit word for ‘yoke’, a harness used to keep animals like horses or cows together while working. In Hindu philosophy, yoga is a way of harnessing the human mind, allowing us to become more purposeful by linking (or yoking) the body and mind. Yoga includes both physical and mental aspects. The physical aspects have become a popular form of exercise in the West and it includes gentle stretches, building towards more challenging poses. The mental aspects include meditation, which may include breathing techniques, visualisation or chanting, as a way of achieving a state of mental calm.

	●  Why do you think the physical aspects of yoga have become more popular in the West than the mental aspects?


	●  Do you think brain scans of people who practise yoga would differ depending on whether they are from Eastern or Western cultures? Why do you think this?
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▲  Figure 1.18 Yoga originated in India






► LEARNING LINK

Depending on which A Level options you study, you may come across studies that use fMRI. fMRIs produce functional scans of the brain rather than structural scans. They are used to identify brain structures that are particularly active while a person completes a certain task. Active brain structures require more oxygen, meaning blood flow is higher in these areas. The fMRI identifies active areas by monitoring blood flow. When reading about brain imaging studies, it is important to know whether they used MRI or fMRI scanning. As you read about Hölzel et al., you will discover many links with research methodology concepts covered in Chapter 5 – turn to this chapter if you need more information on any of the research methodology terminology.



STUDY TIP

Think about how each of the 12 core studies link to the approach that they are in, e.g. Hölzel is part of the biological approach. Why not revisit the introduction to the approach (see page 2) and think about how the main assumptions match with the psychology being investigated in the study. Hölzel et al., for example, were studying localisation of function – that is, which brain structures may be responsible for the changes in wellbeing that result from mindfulness. This matches up well with the assumptions of the biological approach – behaviour, cognitions and emotions can be explained in terms of the working of the brain. In this case, wellbeing may result from changes in brain structures resulting from experience. You could create a table to show how each study matches with the assumptions of the approach.



► TEST YOURSELF



		1  Explain what is meant by ‘localisation of function’ with reference to the study by Hölzel et al.


	[2]


		2  Outline one psychological concept other than localisation of function that was investigated in the study by Hölzel et al.


	[2]


		3  a  Hölzel et al. used MRI scans. What does an MRI scan measure?


	[1]


			b  Identify one reason why Hölzel et al. might have chosen this technique to measure brain activity.




	[1]


		4  Hölzel et al. used an experiment with a longitudinal design to study localisation of function. Explain one reason why a longitudinal design was necessary in this study.


	[2]


		5  Abigail has noticed that Buddhist monks spend a great deal of time meditating each day. She believes that the longer a person has been a monk the higher their hippocampal grey matter concentration. State the type of hypothesis Abigail might write if she wanted to investigate this relationship further and give one reason for your choice.


	[2]


		6  A group of European travellers has signed up to spend a month volunteering at a Hindu temple in India. They will be learning to meditate as part of their experience. Abigail’s friend Melis thinks this could be a good opportunity to conduct a field experiment.

Describe how Melis could conduct her field experiment on meditation and localisation of function.


	[10]



		(See page 171 for tips on designing a field experiment, including the required features.)











1.3.2 Describing Hölzel et al. (mindfulness and brain scans)


METHODOLOGY

experiment

correlation

longitudinal design

MRI scan

self-report



Think!

Was it a strength or a limitation that all the experimental participants were attending MBSR sessions at the University of Massachusetts Medical School? Why do you think this?



Think!

When was the last time you took a deep breath in and slowly let it out? Do it now! When was the last time you showed yourself some compassion? Next time you feel a little stressed, say ‘May I be kind to myself in this difficult moment.’ Mini-meditations can make a major difference!



Think!

Imagine you are a researcher and you want to investigate the effect of mindfulness using a case study instead of an experiment?

	●  What data would you collect?


	●  How would you collect this data?


	●  What methodological issues might arise?


	●  In what ways would your study be similar to and in what ways would it be different from Hölzel et al.?
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Can you name the three ways in which the researchers collected quantitative data in this study? Try ranking them from the least to the most objective.

[image: ]
▲  Figure 1.19 Collecting data from brain scans







► AIMS

	1  To identify if regular participation in Mindfulness-Based Stress Reduction (MBSR) leads to measurable neurological changes, which might be associated with trait changes related to mindfulness practice.


	2  To identify brain structures which changed as a result of an eight-week MBSR programme.






► RESEARCH METHODOLOGY

Hölzel et al. is an experiment; the researchers were looking for a causal relationship between MBSR and grey matter concentration in various brain structures. Some measurements were taken in a controlled setting (i.e. the MRI scans), but other parts of the study occurred in naturalistic environments. For example, participants incorporated MBSR exercises while walking and doing housework.

Although the main method is an experiment, one part of the study was a correlation, as the researchers also wanted to know whether there was a non-causal relationship between time spent on mindfulness exercises and increases in grey matter concentration.

Design and variables

There were two independent variables:

	●  whether the participants received MBSR or not


	●  whether the data was collected at the beginning or the end of the eight-week study period.




Hölzel et al. measured three main dependent variables:

	●  grey matter concentration in specific brain structures (including the hippocampi and insulae) and throughout the brain – this was calculated using voxel-based morphometry (see page 31)


	●  the five facets of mindfulness measured using the Five Facets of Mindfulness Questionnaire (FFMQ) (see page 40) – this self-report (questionnaire) includes 39 statements which participants rate from 1 (‘never or very rarely true’) to 5 (‘very often or always true’)


	●  time spent on mindfulness exercises between the weekly sessions, which was recorded in a daily diary.




This was a longitudinal design as data was collected over an eight-week period. All participants provided two sets of data: once at the beginning and once at the end of the eight-week period.

The study also uses an independent measures design as there were two separate groups of participants: those in the experimental group, who attended weekly MBSR sessions, and those in the control group, who also had problems with stress but did not receive MBSR. This is called a waitlist control group (see ‘Ethical issues’ section on page 38).

Sample

An opportunity sample of 33 right-handed, healthy adults, aged 25–55 years old were recruited from four MBSR courses at the Center for Mindfulness, New England, USA. They had either self-referred or been recommended by their physician due to stress. Six males and ten females (mean age = 38, standard deviation = 4 years) were assigned to the MBSR group and eleven males and six females (mean age = 39, standard deviation = 9.2 years) to the waitlist control group. Self-reported medical information suggested they were all physically and psychologically healthy and not taking any regular medication. All agreed that they would aim to attend the full eight-week programme and complete daily ‘homework’. The usual course fee was reduced for all participants to thank them for their participation. Participants all had limited meditation experience – for example, they had taken no classes in the last six months, no more than four classes in the past five years and no more than ten classes in their lifetime.



► PROCEDURE

Before the MBSR sessions

MRI scans of the brain were conducted two weeks before the experimental group’s first MBSR session. Three-dimensional digital models were created by taking pictures of 128 sagittal slices (i.e. from the top to the bottom) of the brain and combining them using computer software. Next, the researchers analysed the models using voxel-based morphometry (VBM) to measure the concentration of grey matter in the regions of interest (bilateral hippocampi and insulae) and the brain as a whole. All participants also complete the FFMQ.

During the eight-week programme

Next, the experimental group took part in eight weekly MBSR sessions. See page 31 for information on what a typical session would include. Sessions took place at the Center for Mindfulness at the University of Massachusetts Medical School. The participants in the experimental group were given a 45-minute audio recording of guided mindfulness exercises (e.g. body scan, yoga and meditation) to help them to complete the exercises at home (e.g. while washing up, eating or taking a shower). 

After the eight MBSR sessions

Further MRI scans of the brain were taken two weeks after the last MBSR session for all participants, including the control group, and everyone took the FFMQ again. Each participant’s two scans were compared using VBM computer software to measure any differences in grey matter concentration and differences in the five facets of mindfulness scores were calculated.



► RESULTS

Amount of mindfulness practice

The MBSR group engaged in an average of 22.6 hours of MBSR exercises. The standard deviation was relatively large at 6.3 hours, showing that some participants practised considerably more than others. Overall, participants spent around 27 minutes per day participating in mindfulness exercises. Most time was spent body scanning; participants spent more than twice as much time on this activity than yoga or meditation (see Table 1.10). There were no significant correlations between any of the individual exercises (e.g. body scanning and yoga, or yoga and meditation). This suggests that different people preferred different exercises but doing a lot of one particular exercise did not mean that you also did a lot of either of the other two.

▼  Table 1.10 Time spent engaged in MBSR activities over the course of eight weeks









	
	
Mean


	
Standard deviation





	Body scan


	699 mins


	217 mins





	Yoga


	327 mins


	194 mins





	Sitting meditation


	332 mins


	211 mins





	Total


	22.6 hours


	6.3 hours







Improvements in mindfulness

The FFMQ showed that the experimental group demonstrated significant improvements in ‘acting with awareness’, ‘observing’ and ‘non-judging’ after MBSR training compared with the control group, but they did not show improvements in ‘describing’ or ‘non-reactivity’.

Grey matter changes

The MBSR group experienced a significant increase in grey matter concentration in their left hippocampus, posterior cingulate cortex, temporoparietal junction and cerebellum compared with the control group. Changes in the cerebellum were observed in two locations; one of these included the brainstem. As the two groups showed no significant difference in grey matter concentration in these structures before MBSR training, it appears that the differences at eight weeks were due to the MBSR and not pre-existing individual differences.

Unlike previous research, no significant difference was found in grey matter concentration in the insulae before and after MBSR. Also, changes in grey matter concentration were not correlated with the amount of time spent engaged in mindfulness exercises or changes on the FFMQ. This suggests that time spent on mindfulness is less important than the regularity of practice.

No brain structures showed a decrease in grey matter concentration following the MBSR programme, but the control group did show a significant decrease in grey matter concentration in the posterior cingulate cortex.



► CONCLUSIONS

Hölzel et al. concluded that structural changes (i.e. increased grey matter concentration) in key brain regions, including the left hippocampus, posterior cingulate cortex, temporal-parietal junction and cerebellum, can occur as a result of participation in regular mindfulness practice, even after just eight weeks. They note that the brain regions identified are involved in processes such as learning, memory, emotion regulation and perspective-taking, suggesting that these areas are central to the improvements in wellbeing observed in people who make mindfulness part of their daily lives. The study did not confirm previous findings relating to the insula and the researchers conclude that changes in this region may require more than eight weeks of practice.
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Which do you think would be more effective in reducing stress and/or increasing grey matter concentration: meditating alone or alongside others at a group session? Why do you think this?

[image: ]
▲  Figure 1.20 Hölzel et al. found that structural brain changes can occur as a result of regular mindfulness practice






► LEARNING LINK

In the study by Dement and Kleitman (sleep and dreams), you learned about another way of studying the brain called an electroencephalogram (EEG). When you get to this topic, think about how an MRI scan is similar to and how it is different from an EEG. Recently, researchers have found that mindfulness increases a hormone called oxytocin as well as empathy (Bellosta-Batalla et al., 2020). The social approach includes a study by Perry et al. (personal space), where you will learn more about the link between oxytocin, empathy and personal space (p. 139).



STUDY TIP

As you learn about the three key studies in the biological approach, think about how they relate to the issue and debates. For example, Holzel et al. relates to the nature versus nurture debate and individual and situational explanations. They found that participating in classes such as yoga and mindfulness can alter brain structure (e.g. increasing hippocampal grey matter) and help us to feel less stressed. This is an example of the effect of nurture overriding nature. The study also suggests that individual differences in stress, for example, may be related to structural differences in areas such as the cingulate cortex, temporoparietal junction and cerebellum and this is an example of how psychology can explain individual differences.



► TEST YOURSELF



		1  Identify two characteristics of the sample used in Hölzel et al.


	[2]


		2  Explain how the researchers operationalised one dependent variable in this study.


	[2]

		3  Outline one result from Hölzel et al. relating to the amount of mindfulness practice engaged in by participants in the experimental group.


	[2]

		4  Participants in this study had two brain scans, eight weeks apart. How might order effects have affected the data in this part of the study?


	[2]

		5  With reference to Hölzel et al.:

	a  Outline what is meant by ‘measure of central tendency’.




	[2]

			b  Outline what is meant by ‘measure of spread’.




	[2]


		6  The researchers wondered whether there would be a relationship between time spent on mindfulness activities over the eight weeks and increase in grey matter concentration.

	a  Explain why this part of the study was a correlation.




	[2]


			b  Explain one disadvantage of using correlation to explore this.




	[2]








1.3.3 Evaluating Hölzel et al. (mindfulness and brain scans)

Think!

What problems are presented by participants carrying out mindfulness activities in their own homes and recording them in a diary? Remember, problems can be ethical and/or methodological.



Think!

Hölzel et al. state that the mean average time between the two brain scans for the MBSR group was 56 days (SD = 5 days), whereas the average was 66 days (SD = 11 days) for the control group. How does this affect the validity of the findings?



Think!

The control group comprised more males than females (11:6) while the experimental group comprised more females than males (6:10). Could gender differences across the two groups have affected the validity of the findings in any way? Explain your answer.




[image: ]

Using computer software to analyse the MRI scans made Hölzel et al.’s study more reliable and more objective, but why might this sort of analysis not be completely valid?



Ethical issues

Protection from harm

An important strength of this study is that the researchers took many steps to protect their participants from physical and psychological harm. They made sure that none of the participants had metallic implants (e.g. pacemakers or dental fillings) that could have been affected by the magnets in the MRI scanner. They did not allow anyone to participate who might become distressed in the scanner due to claustrophobia (fear of enclosed spaces) and two people were allowed to withdraw after their first scan due to discomfort in the scanner. Participants in the waitlist control group also received MBSR after the study was complete, so they were also able to benefit from MBSR. These examples illustrate the researchers’ respect for their participants’ wellbeing.

Methodological issues

Reliability

Lack of standardisation

A weakness of this study is the lack of standardisation between the weekly mindfulness sessions; participants chose which exercises they wanted to do each day, where and for how long. Some people may have completed the exercises alone in a quiet garden while others may have been surrounded by co-workers in a noisy office. This is important as it means the procedure cannot be replicated exactly, so differences in grey matter concentration post-intervention may not be reliable.

Internal consistency in the questionnaire

A strength of Hölzel et al.’s study was the use of the FFMQ, before and after the MBSR programme. This questionnaire is highly reliable. For example, it contains eight questions measuring ‘acting with awareness’. The correlation between the answers to these eight questions is +0.87. This strong positive correlation shows that each question reliably assessed this facet of mindfulness (Baer et al., 2006).



Validity

Experimental method and design

One strength of Hölzel et al. was the use of the independent measures design. This meant that the researchers were able to measure changes in grey matter concentration for people who have and have not taken part in MBSR. This was important as it meant that any difference in grey matter concentration in the experimental group could be put down to MBSR and not just changes that might have happened anyway, without this change to their daily routines. Therefore, the use of the control group increased the study’s validity, strengthening the conclusion that MBSR caused an increase in grey matter concentration in certain brain structures.

Confounding variables

A weakness of Hölzel et al.’s design was the lack of control of confounding variables. For example, the experimental group had the added benefits of potentially making new friends at their weekly sessions and taking part in gentle exercise through yoga stretches, in addition to the mindfulness/meditation. This makes it hard to identify which factors led to their increased grey matter concentration relative to the control group (i.e. the mindfulness or the social aspects of group membership and/or exercise), which may affect the study’s validity.

Self-report data

A weakness of this study was the use of self-reported quantitative data on the FFMQ. This questionnaire has 39 items, each scored on identical rating scales, where the middle value (3) is labelled ‘sometimes true’. In long questionnaires like this, participants sometimes think less carefully about their answers as they go on, simply answering in a similar way to previous questions. This is called a response set and it can reduce the validity of the answers on the FFMQ, meaning the lack of correlation between self-reported mindfulness traits and grey matter concentration is also called into question.

Objectivity and subjectivity

Use of quantitative data

One strength of Hölzel et al. was the use of quantitative data to measure grey matter concentration. This was done using voxel-based morphometry and the analysis of this data is conducted by specialist computer software. This makes the findings more objective as it removes the need for the researcher to interpret grey matter concentration.

Generalisations and ecological validity

Generalising beyond the sample

Another weakness was the use of an opportunity sample of only 33 participants, all of whom shared certain characteristics. For example, the participants were aged 25–55 and had an average of 17.5 years of education. As structural plasticity is known to be affected by factors such as age and educational background, it would be helpful to see whether similar effects would be found with older adults or people with lower levels of formal education. This is important and would also lead to greater confidence when making generalisations about the impact of mindfulness on grey matter concentration in the wider population.

Generalising to everyday life

Another strength of Hölzel et al. was that the researchers encouraged the experimental participants to incorporate mindfulness into their everyday lives – for example, listening to audio-recorded guided meditations while washing up or walking. This is important as it means the findings have greater ecological validity, meaning similar changes in brain structure should be possible for other people who choose to integrate yoga, body scanning or meditation exercises into their everyday routines.




► ISSUES AND DEBATES

Nature versus nurture

This study supports the role of nature because it is about the workings of the brain, and the development of new synapses (synaptogenesis) is controlled by our genes. However, the study also supports the role of nurture as the findings demonstrate that experiences, such as attending a regular mindfulness class, can influence our biology/nature (e.g. increasing grey matter concentration in specific brain structures). Regular mindfulness practice appears to trigger synaptogenesis in key brain structures, leading to increased grey matter concentration. This means that, with regular mindfulness practice, even people who have a genetic predisposition to stress can experience measurable improvements in their wellbeing. The fact that grey matter concentration seems to increase in certain brain structures but not others also supports the role of nature.

Applications to everyday life

Mindfulness in schools and workplaces

With global stress levels at an all-time high, integrating regular MBSR into our daily lives may be critical. This study suggests that we do not need to spend a large amount of time on MBSR exercises, but regular, daily practice may trigger neural changes that lead to improvements in wellbeing. Just as school children have physical education lessons, it may be time for education providers to allocate time to support children’s psychological wellbeing and build good habits for the future. Likewise, employers could invest in employees by providing time, space and training in MBSR, which may increase workplace productivity and decrease sick days through stress.



Reflections

Hölzel et al.’s findings suggest that mindfulness may increase grey matter concentration, but further research is necessary to understand why increased grey matter in key brain structures is linked to wellbeing. While the findings support the idea that structures like the hippocampus and posterior cingulate cortex may have a role to play, it is likely that different mindfulness exercises (e.g. body scanning, yoga, meditation) lead to neural changes in different structures from one another. In this study, participants were free to choose their own exercises, making it hard to unravel whether specific practices were linked to changes in specific structures.


[image: ]

	●  How do nature and nurture interact in Hölzel et al.’s study of mindfulness?


	●  Do you think everyone can benefit in the same way from mindfulness?


	●  Could a person’s biology (nature) limit the benefits of mindfulness (nurture)?




Why not use the Five Facets of Mindfulness Questionnaire to carry out some research of your own? If you do this, you must follow all ethical guidelines. The full questionnaire is freely available online, for example, https://novopsych.com.au/assessments/formulation/five-facet-mindfulness-questionnaire-ffmq-15/.


	●  Take a look at an online version; can you guess which facet of mindfulness is being measured by each item: observing (O), describing (D), acting with awareness (A), non-judging (n-J) and non-reactivity (n-R) to inner experience.


	●  Some of the questions are reverse coded. Make a list of these questions using the online version and remind yourself what this term means.


	●  Why not have a go at completing the questionnaire yourself; as you do so, think about what the strengths and weaknesses are of collecting quantitative data in this way.




[image: ]
▲  Figure 1.21 The interaction of nature and nurture








► LEARNING LINK

When you get to the cognitive approach, you will learn about a study by Andrade (doodling) that looks at how doodling can improve our ability to pay attention to information in the external world, potentially by blocking our ability to daydream and/or focus too much attention on unrelated thoughts. When you get to this study, think about how this links with mindfulness, which also helps to sharpen our focus on external events and change the way we respond to thoughts which distract us from the job in-hand.



STUDY TIP

When you are evaluating studies it is important to think carefully about how you word your points. They need to be concise and clear but also give sufficient detail to show your knowledge of the study. Practise writing three-sentence paragraphs where you make a point, then elaborate it with contextual details from the study and then say why this is a strength or weakness.



► TEST YOURSELF



		1  Outline one ethical strength of this study.


	[2]


		2  Explain how one result from the study by Hölzel et al. supports the nature side of the nature versus nurture debate and how one result supports the nurture side.


	[8]


		3  Evaluate the study by Hölzel et al. in terms of two strengths and two weaknesses. At least one of your evaluation points must be about quantitative data.


	[10]


		4  Explain one aspect of the data collection in the study by Hölzel et al. that is objective and one that is subjective.


	[2]


		5  The main research method used in the study by Hölzel et al. was an experiment. Suggest two reasons that an experiment was chosen as the main research method for this study.


	[2]


		6  Hölzel et al. could have conducted a case study on mindfulness.

	a  Identify two ways that data could be collected in this case study.




	[2]


			b  For one of your answers to question 4, explain an advantage of this way of collecting data for this case study.




	[2]






► CHAPTER SUMMARY

Dement and Kleitman (sleep and dreams)

Psychology investigated

The ultradian rhythm of sleep-stage cycles and whether dreaming occurs during rapid eye movement (REM) or non-rapid eye movement (non-REM) sleep, using an EEG.

Aim

To see if dream recall occurs during REM or non-REM sleep and if eye movement pattern is related to dream content.

Procedure

Participants slept in a sleep laboratory with an EEG attached to record brain waves. They were woken several times during either REM or non-REM sleep and relayed any dream content into a recording device.

Results

	●  Dream recall occurred predominantly in REM sleep and accuracy of dream duration estimation was high.


	●  Dream content matched eye gaze direction during REM sleep.


	●  Positive correlation between duration of REM and number of words in dream narrative.




Conclusion

Dreaming length can be objectively measured by recording REM cycles during sleep.

Strengths

	●  Experimenter effects were avoided as participants were woken by a doorbell and a voice recorder was used for dream narration.


	●  Quantitative data was collected (i.e. number of words in dream narration), increasing objectivity of data analysis.




Weaknesses

	●  Some data was discarded due to poor recordings, affecting validity of findings.


	●  Study lacks ecological validity as participants slept in a laboratory with wires attached to their head.






Links to assumptions

Dreaming occurs during REM sleep, so similarities between people can be understood in terms of biological factors.

Links to issues and debates

Participants reported a significantly greater number of dreams during REM sleep than non-REM sleep, thus dreaming during REM sleep is due to nature.

A real-life application is that an EEG can be used to determine when a person is in REM or non-REM sleep and thus used to support the diagnosis of sleep issues.

Similarities

	●  Both Dement and Kleitman and Hölzel et al. gained fully informed (valid) consent from their participants.


	●  Both Dement and Kleitman and Hassett et al. used quantitative data in their study.




Differences

	●  Dement and Kleitman collected qualitative data as well, while Hölzel et al. only collected quantitative data.


	●  Dement and Kleitman studied participants in a laboratory-type setting, while Hassett et al. used the monkeys’ normal enclosure.




Hassett et al. (monkey toy preferences)

Psychology investigated

Whether stereotypical sex differences in toy preferences for play result from the role of hormones in prenatal exposure or due to socialisation.

Aim

To investigate if male and female rhesus monkeys have similar toy preferences to human infants, despite no socialisation experience with human toys.

Procedure

Hassett et al. presented pairs of wheeled and plush toys to a troop of captive rhesus monkeys in their enclosure and observers noted details of monkeys’ interactions with the toys, such as sex and time spent with toy.

Results

Significant sex differences in toy preference were observed, matching those seen in humans. Male monkeys preferred wheeled toys, while female monkeys showed no consistent preference.

Conclusion

Sex differences in toy preference stem from prenatal hormone exposure.

Strengths

	●  Observation used a behavioural checklist to record monkey behaviour, making it reliable.


	●  Use of quantitative data in recording time spent with toys was objective.




Weaknesses

	●  Possible subjective bias as observers knew the monkeys.


	●  Human play may differ from monkey play, so conclusions cannot be generalised to humans.




Links to assumptions

Sex differences in toy preferences were seen in monkeys without socialisation to these toys, so this behaviour can be explained in terms of the effect of genetic and evolutionary differences between the sexes.

Links to issues and debates

Toy preference in humans may be due to nature and caused by biological not learned differences, as male monkeys showed a preference for wheeled toys over plush toys.

A real-life application may be for parents to choose vehicles with expressive faces if they wish to develop empathy skills in boys through imaginative play, as boys are more likely to be drawn to moving parts.

Similarities

	●  Both Hassett et al. and Hölzel et al. used an independent measures design.


	●  Both Hassett et al. and Dement and Kleitman investigated biological factors assumed to be due to nature.




Differences

	●  Hassett et al. used animal participants, while Hölzel et al. used humans.


	●  Hassett et al. studied behaviour while participants were awake, while Dement and Kleitman studied biological processes while participants were asleep.




Hölzel et al. (mindfulness and brain scans)

Psychology investigated

Using MRI scans to track changes in brain structure before and after mindfulness training (MBSR), as well as looking at localisation of function.

Aim

To see if regular participation in Mindfulness-Based Stress Reduction (MBSR) leads to changes in brain structure.

Procedure

This experiment had a longitudinal design and used MRI scans to track changes in grey matter throughout the brain before and after eight weeks of MBSR training. Time spent on mindfulness exercises (body scan, yoga and meditation) was measured, as well as changes in the five facets of mindfulness, to see if there was a correlation.

Results

The MBSR group experienced a significant increase in grey matter concentration in their left hippocampus, posterior cingulate cortex, the temporoparietal junction and cerebellum. No significant difference was found in grey matter concentration in the insulae before and after MBSR.

Conclusion

Structural changes (i.e. increased grey matter concentration) in key brain regions can occur as a result of participation in regular mindfulness practice, even after just eight weeks.



Strengths

	●  Use of a control group increased the validity of the conclusion that MBSR caused an increase in grey matter concentration in certain brain structures.


	●  Use of quantitative data from voxel-based morphometry was objective.




Weaknesses

	●  Lack of standardisation between the weekly mindfulness sessions – participants chose exercises and their duration daily.


	●  Use of self-report data from the Five Facets of Mindfulness Questionnaire (FFMQ) was subjective.




Links to assumptions

Changes in brain structure following mindfulness training show how similarities and differences between people can be understood in terms of biological factors and their interaction with other factors.

Links to issues and debates

Findings support the role of nurture as engagement in mindfulness training can lead to increases in grey matter concentration in certain areas of the brain.

A real-life application may be education providers allocating time to support regular mindfulness training for long-term improvements in wellbeing.

Similarities

	●  Both Hölzel et al. and Dement and Kleitman used brain scanning techniques.


	●  Both Hölzel et al. and Hassett et al. used participants in their real-life setting.




Differences

	●  Hölzel et al. used an independent measures design, while Dement and Kleitman used a repeated measures design for their experiments.


	●  Hölzel et al. investigated brain changes after mindfulness training (nurture) while Hassett et al. investigated whether sex differences in behaviour result from biological factors (nature).
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