BY STAFF OF ACS DISTANCE EDUGATION



CONTENTS

CHAPTER 1 UNDERSTANDING THE HUMAN BRAIN 6
The Biology of the Brain 6
How Can Studying Animals Help? 7
Who is Interested in the Brain? 7
Biopsychology 7
Neuropsychology 7
Psychopharmacology 8
Psychology 8
Psychiatry 8
Cognitive Neuroscience 8
The Mind-Brain Problem 9
Monism 9
Dualism 9
Compromises 9
What Do Psychologists Think? 10
Brain Studies 10
Electrical Stimulation 10
Mind over Matter 11
Identity Theory 12
Emergent Interactionism 12
CHAPTER 2 BRAIN ANATOMY & BEHAVIOUR 14
The Structure of the Brain 14
Forebrain 15
Midbrain 16
Hindbrain 17
Divisions of the Brain 17
Lateralisation 19
The Lobes 20
The Normal Functioning of the Brain 21
Case Studies 21
Brain Plasticity and the Impact of Behaviour 22
Brain Development from Embryo to Death 23
CHAPTER 3 BRAIN CHEMISTRY & ELECTRONICS 25
How Neurons Transmit Messages 25




Neurochemistry 26

Neurons 26
Neurochemicals 27
Neurotransmitters 27
Neurons in Detail 28
Diet and Neurotransmitters 29
Neurotransmitters and Behaviour 30
Drugs and Neurotransmitters 31
Ways of Detecting and Studying Brain Chemistry and Electrical Activity 33
Practical Benefits of Measuring Brain Chemistry and Electrical Activity 35
CHAPTER 4 BIOLOGY & NEUROLOGY IN LEARNING & MEMORY_ 36
Biopsychology & Neurology of Learning 36
Memory 36
How is Memory Organised? 37
Case Studies - Memory 39
Another example_ . 40
Dementia 40
Practical Benefits of Studying Memory 41
CHAPTER 5 BRAIN DAMAGE 42
Brain Damage & Neuropsychology.... 42
Brain Lesions 43
Causes of Brain Lesions 43
Tumours 44
Cerebral Disorders (Stroke) 45
Ischemia 46
Haemorrhage 46
Pathology of Brain Injury 47
Contusions 47
White matter damage 47
Concussion 47
Intracranial haemorrhages 48
Oedema 48
Environmental Factors 48
Practical Benefits in Daily Life 49
CHAPTER 6 ASSESSMENT & OUTCOMES OF BRAIN DAMAGE._. 50
Types of Brain Injury 50
Sequelae of Brain Injury 50

Physical Outcomes 50



Behavioural Outcomes 50
Cognitive Changes 5
Sexual Functioning 51
Why do these changes occur? 52
Initial Assessment 52
Assessment Interview 52
Checklists 23
Assessment of Current Psychological Functioning 54
The Mental Sate Examination (MSE) 54
Further Testing 56
Brain Functioning Tests 57
Assessment and Outcome — Practical Benefits in Daily Life 57
CHAPTER 7. TREATMENT & MANAGEMENT OF BRAIN DAMAGE . 58
What is Appropriate Treatment? 58
Patient-Clinician Relationship 59
Patient Compliance 59
Treating Brain Lesions 61
Outcomes of Treatment 62
Developing Management Plans 63
Ending Treatment 64
CHAPTER 8 APPLICATIONS OF NEUROPSYCHOLOGICAL

RESEARCH 65
Assessment & Rehabilitation 65
Brain Studies and Children 65
Other Applications of Research into Brain & Behaviour 66
Practical Benefits in Daily Life 66
Aged Care 66
Business Applications 68
Fithess. 68
Technology 69
Conclusion 69
APPENDIX 70
Distance learning and online courses .70
E-books by John Mason and ACS Staff 71
Printed books by John Mason 72
Useful contacts 73
ACS global partners 73
Social media 73




CREDITS

© Copyright: John Mason

Written by

Written by John Mason Dip.Hort.Sc.
FIOH, FAIH, FPLA

& Staff of ACS Distance Education

Photos:

John Mason
Leonie Mason
Stephen Mason

Layout
Stephen Mason

Editorial Assistants/Contributors:
Gavin Cole

Adriana Fraser

Tracey Jones

Published by
ACS Distance Education

P.O. Box 2092, Nerang MDC,
Queensland, Australia, 4211
admin@acs.edu.au
www.acsbookshop.com

P O Box 4171, Stourbridge, DY8 2WZ,
United Kingdom
admin@acsedu.co.uk
www.acsebooks.com

ISBN: 978-0-9942948-0-7

PAGE 5

The information in this book is derived
from a broad cross section of resources
(research, reference materials and
personal experience) from the authors
and editorial assistants in the academic
department of ACS Distance Education.
It is, to the best of our knowledge,
composed as an accurate representation
of what is accepted and appropriate
information about the subject, at the
time of publication.

The authors fully recognise that
knowledge is continually changing,
and awareness in all areas of study

is constantly evolving. As such, we
encourage the reader to recognise
that nothing they read should ever

be considered to be set in stone.

They should always strive to broaden
their perspective and deepen their
understanding of a subject, and before
acting upon any information or advice,
should always seek to confirm the
currency of that information, and the
appropriateness to the situation in which
they find themselves.

As such, the publisher and author do not
accept any liability for actions taken by
the reader based upon their reading of
this book.
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CHAPTER 1 UNDERSTANDING THE
HUMAN BRAIN

The human brain is an amazing piece of architecture. Weighing in
at an average of just 3 pounds, or 1.3kg, our brains have evolved
to be the most complex organs on the planet, and they are more
organised than the entire cosmos. It is estimated that they contain
100 billion neurons and there are some 100 trillion connections
between them. It is perhaps not surprising that studying the brain
has been the life’s work of so many eminent scientists. Some would
argue that given their intricacy, our brains are not even capable of
understanding themselves.

THE BIOLOGY OF
THE BRAIN

Although psychologists are primarily
concerned with behaviour, an
understanding of the biology of the
brain and central nervous system can
help to unravel why people behave the
way they do in given instances. In fact,
biological psychology holds that all our
behaviours, thoughts and experiences
are a direct consequence of activity
taking place in our brain. For example,
if someone experiences pain because
they pick up something hot, they will
drop the hot object. This is a simple

> stimulus and response (or cause and
effect) relationship. When this happens
nerve pathways in the body pass
information to the brain and we act
accordingly. Another example is when
events inside our bodies cause us to
behave in a particular way. For instance,
we feel hungry when stores of nutrients
are depleted. When this happens, the
hypothalamus region of the brain detects
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changes in hormone levels in the
digestive tract and promotes a hunger
response. As you can see, much of our
behaviour is influenced by our biology
and its interactions with the environment.

However, not all causes of behaviour
are quite so easy to explain. There

are other underlying determinants of
behaviour - genetics being one. In fact,
we have long known that genetics is

a key determinant of how we behave
and this can most obviously be seen
through studying our nervous systems.
Closely linked to genetics is human
development. Development is governed
by our genes and their interactions with
the environment.

As well as linking behaviour to the brain
and central nervous system, biological
psychology is also concerned with
evolution. It suggests that we behave
the way we do because of how we
have evolved over many thousands

of years. Behaviours which were
successful can be seen as helping
survival and reproduction. Our ancestors
developed these types of behaviours
whereas others did not and eventually
became extinct.

HOW CAN STUDYING
ANIMALS HELP?

Although we consider ourselves to

be quite different from other animals
there are many similarities. From an
evolutionary perspective we have
evolved from a simpler life form. We
cannot ever be entirely sure how
humans evolved but we can use
comparisons with animals to try and
understand some of our behaviours. For
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instance, both humans and animals have
some behavioural responses which are
regarded as being inbuilt or instinctive.
Other animals also display behaviour
which can be regarded as intelligent. As
such, we can learn a great deal about
our own behaviour through comparative
studies of animals.

WHO IS INTERESTED
IN THE BRAIN?

As well as biopsychologists, others

who are interested in the brain include
neuropsychologists, neurologists,
neuroscientists, geneticists,
psychopharmacologists - in fact many
other people in a variety of roles seek to
obtain some understanding of the brain,
its functioning and its role in behaviour.
We'll briefly review some of those now.

Biopsychology

This is the branch of psychology which
is focussed on the relationship between
biology and psychology. It is primarily
concerned with a) How our thoughts,
experiences and behaviour can be
linked to brain activity and events in the
nervous system, and b) How evolution
has impacted on the way we process
information. Biopsychology can be
broken down into many areas.

Neuropsychology

This field is concerned with the
psychological outcomes of brain
damage. Much of the data collected
to advance the understanding of
this area comes from case studies



