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Introduction

VICscience Psychology VCE Units 1 & 2 (fourth edition) has been written to meet the specifications of the
VCAA VCE Psychology Study Design 2023-2027. Our author team has been chosen for their secondary or
tertiary teaching experience and their comprehensive knowledge of the psychology discipline.

Our author team has produced a resource that is comprehensive, engaging and easily accessible to all
students of VCE Psychology. The book map presented on pages xxii—xxiii provides a bird's eye view of the
content covered in Units 1 & 2, and its interconnectedness. From this map, the content covered by each chapter
is further expanded upon in the chapter maps that sit at the start of each chapter. Each chapter map is an easy-
to-use visual navigational tool to gently guide students through the story and connections within each chapter.

VCE can be an exciting but sometimes overwhelming time. Student wellbeing has been a major priority
in the construction of this resource. The role of colour and its ability to influence feelings, attention and
behaviour when learning has been carefully considered in the designs of the cover and chapters. Authors have
carefully constructed chapters taking into account choice of words, sentence length and use of diagrams to
help explain concepts.

At the core of this approach is the inclusion of cognitive learning strategies within each chapter. These
include pre-testing at the beginning of each chapter, promoting retrieval of prerequisite material from long-
term memory. Key terms are front-loaded so that students can learn definitions early and retrieve them as
they read through each chapter. Five evidence-based principles of effective learning drawn from research in
cognitive and educational psychology have been embedded within the Key concept questions and higher-order
thinking challenges that accompany the text (Weinstein et al., 2018). These include concrete examples (€,
retrieval practice {F, interleaving of concepts {I", elaboration {€" and dual-coding {’ of concepts through
linking imagery with language-based definitions. Cognitive learning strategies promote the active construction
of knowledge and assist students to make connections between concepts — the effective use of cognitive
learning strategies deepens students’ understanding and enhances their sense of agency and self-efficacy. The
cognitive learning strategies can be easily extended to classroom activities. You can learn more and download
freely available materials at http://www.learningscientists.org.

Activities in each chapter have been carefully designed to assist students in moving from lower-order-
thinking in the Try it section to higher-order-thinking in the Apply it and Exam ready sections. Students can
also practice and build upon their examination skills by attempting graded VCAA exam-style questions in the
Area of Study reviews.

The study of Psychology is investigative. Key science skills associated with the scientific research that
underpin the study of Psychology have been brought together in Chapter 1 Scientific research methods. These
skills have been woven through all the chapters and students can practise applying them in the investigations
and analysing research sections.

A dedicated chapter has been provided to assist students with successfully experiencing psychological
research. Chapter 11 provides guidelines on how to complete Unit 2 Outcome 3.

ViCscience Psychology VCE Units 1 & 2 (fourth edition) gives students a thorough grounding in VCE
Psychology and sets them up for an enjoyable and successful year.

Reference: Weinstein, Y., Sumeracki, M., & Caviglioli, O. (2018). Understanding how we learn: A visual guide.
Routledge.
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INTRODUCTION

The study of Psychology has been traditionally viewed from a Western science perspective, but study
designers have become increasingly aware of the need to challenge assumptions and include diverse
psychological knowledge and experience. Aboriginal and Torres Strait Islander knowledge and perspectives
have been provided through engagement with highly qualified academic researchers, First Nations authors and
reviewers. Special thanks go to:

Dr Brenda Dobia

Dr Dobia is a psychologist, educator and researcher and an Adjunct Fellow in the School
of Education at Western Sydney University. She has a keen interest in issues of wellbeing
and social justice that affect young people, particularly First Nations youth. Dr Dobia
has led a number of research and educational initiatives focused on improving student
wellbeing in schools. These include developing educational resources for the KidsMatter
primary schools mental health initiative; reviewing the mental health and wellbeing
needs of First Nations students; and evaluating community-based educational programs
aimed at building respect and preventing violence.
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Author team

Meredith McKague (author and consultant)

Meredith is a cognitive psychologist in the Melbourne School of Psychological Sciences
at the University of Melbourne and was the Chief Assessor for the VCE Psychology exam
between 2013 and 2020. Meredith is also a non-Indigenous member of the Reference
Group and Community of Practice with the Australian Indigenous Psychology Education
Project. Meredith conducts research and teaching in the areas of learning, memory

and language.

Helene van iersel (lead author)

Helene taught in Victorian secondary schools for over 40 years and has been an assessor

of VCAA Psychology for the past fifteen years. Her teaching experience ranged from Yr 7
through to Yr 12 but the bulk of her teaching has been at the senior level. Helene has taught
classes in English and Humanities but for the past twenty years Psychology has been her
main focus. She has always gained great satisfaction from seeing students deepen their
understanding of human behaviour through their Psychology studies. Although Helene is
now retired, she continues to tutor students in Psychology.

Andrea Blunden

Andrea has taught Psychology since its inception in the 1990s in both government and
non-government schools throughout Victoria. She has also worked as a VCE Psychology
exam marker. Andrea enjoys teaching Psychology as she believes it is a subject that is
useful and relevant to everybody.

Georgia Dawson

Georgia works across private psychological practice, academic research and teaching at
the Melbourne Graduate School of Education, University of Melbourne. She lectures in
child development, exceptionalities and learning interventions for several postgraduate
courses. As a registered psychologist, Georgia has experience in the primary and tertiary
education sectors including individual counselling, psychological assessment of learning
difficulties, and implementation of educational interventions. She has worked with a
range of concerns related to mental health and educational.

Michael Diamond

Michael works at the intersection of psychology and data science. His areas of specialty
within psychology are research methods, statistics, utilising technology, and creating teaching
content at both the VCE and the tertiary level. Michael has worked as a Research Consultant
for Unforgettable Research Services (a platform for the collection and analysis of data from
smartphones, wearable devices, Internet of Things (loT), and social media) and as the Hub
Coordinator for the Complex Human Data Hub within the School of Psychological Sciences
at the University of Melbourne. Michael is a recipient of the Australian Psychological Society
APS prize, and holds a Bachelor of Psychological Sciences (Honours), a Graduate Diploma in
Psychology, and a Bachelor of Medical and Health Science.
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AUTHOR TEAM ﬂ

Kate Hutchison

Kate Hutchison completed her Science Degree majoring in Psychology at Melbourne
University. It was her passion for the field and her love of learning that lead Kate to
continue on to complete her Diploma of Education. She has over 10 years experience
teaching both in Australia and overseas and has tought extensively across the year 10

. to 12 Psychology curriculum. Kate is continually driven to find new and engaging ways
lk for her students to learn and instilling a passion for the subject which has resulted in a
number of her students continuing on to complete their own Psychology careers.

Leigh Park

Leigh has been involved in Psychology education for the past 30 years. He has presented
at local, national and international conferences with a focus on the connection between
Psychology and the outdoors. He is passionate about involving students in their learning
to discover more about themselves, to explore the world around them and to develop an
empathy for others.

Adam Scanlon

&

Adam Scanlon has worked as a VCE Psychology teacher for almost a decade in the state
education system. He has also worked in school leadership and student management.

He is extremely passionate about the subject and encourages students to think deeply
about how the concepts of Psychology shape their experiences. In his work as a secondary
teacher, he has supported students to achieve consistently high results, including perfect
study scores, by focusing on writing quality short-answer responses.

Claire Wallace

Claire is an experienced science teacher as well as exam assessor. She has a degree in
Psychology and Biochemistry from the University of Tasmania. Claire’s favourite place is
being in the classroom with her students, nurturing their interest in science with the belief
that ‘science is more than a body of knowledge, it is a way of thinking’ (Carl Sagan).

Adina has a B.A, B.Sc., Dip. Ed. (Psychology and Maths) and is a current teacher of
Psychology and Head of Psychology for Years 10-12 at Mount Scopus Memorial College.
She has been teaching Psychology for 25 years with a particular passion for experiential
learning. She is also a long-term presenter at Psychology teachers' conferences.
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AUTHOR TEAM

Natasha Young

Natasha Young completed a Bachelor of Applied Science (Psychology) in 2007 at

RMIT University. Following a gap year, she went on to complete her teacher training in
2009 obtaining a Graduate Diploma in Secondary Education from Latrobe University.
She started her teaching career in 2010 at Lakeside Secondary College teaching VCE
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predominantly teaching VCE Psychology and junior Humanities. She also worked as a
Senior School coordinator for several years. Additionally, Natasha is trained in the area of Student Welfare
and has had some experience working in student services at Eltham High School. This is the second edition
of the Nelson Psychology text book she has authored. Natasha is passionate about teaching Psychology
and loves to create engaging and practical teaching programs for her students.
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To the student

The VCE Psychology course comprises both key knowledge and key science skills components, which
will be assessed throughout your studies. We understand that undertaking VCE Psychology, especially
at Units 1 & 2, can be an exciting but sometimes overwhelming time. You will learn a lot of content
and develop scientific skills throughout very busy years which will culminate at the end of Units 3 & 4
in an external assessment. We have taken these stressors into account when designing the VICscience
Psychology suite of products. You will not need to go beyond these learning materials to study

VCE Psychology; they have been designed to work in unison so you can achieve at your very best level.

10 steps to study success

Ensure you take time to read the 10 ways we have organised your VCE Psychology journey. You will see
that at various stages in your studies, different aspects of this textbook will be more useful. Whether you
are learning new key terms and concepts for the first time, reviewing what you have learned or preparing
for tests and exams, spending a little time now getting to know your textbook and what it offers will help
you reach your learning potential for VCE Psychology.

@ Focus on the Study Design

Each chapter starts with a chapter opening
page that will guide you through the key
knowledge and key science skills that are
covered within the chapter.

Lasenttttrea,

the interactive influences of heret,
development b

»  the biopsychosocial approach as a}
wellbeing H
» the process of psychological devel o
of the life span .
the role of sensitive and crmcal"

Key science skills

Develop aims and questions, QOrvnu!a!c'r.
» identify independent, dependent and®
"
»  formulate hypotheses to focus investigh
Plan and conduct investigations t
»  design and conduct investigations; select
consideration of sampling technigue ang
sources of error and uncertainty; deterr
to be generated or collated ..'
4

Comply with safety and ethical gu»deh;-'
» demonstrate ethical conduct ang*®
.

“weate, collate and recorgs**
.~ .

Sredeuweert

who we are, how we grow
and how we behave.

—

CHAPTER @
Scientific
Research Skills
Scientific research
methods are the
fundamental core
components and
are the Key Science
Skills required for
the study in VCE
psychology.

Overview of the VCE Psychology

Study Design

You will find a book map on pages xxii—xxiii.

The book map provides a bird's eye view of

the content and how it is interconnected.

From this map, the content covered by

each chapter is further expanded upon in

the chapter maps located at the start of

each chapter. Each chapter map is an easy-

to-use visual navigational tool to gently guide

you through the story and connections within

each chapter. Each chapter map:

e |ocates the chapter within the course

e enables you to see how the information in
the chapter fits together

* isan easy-to-use navigational tool to
guide you through each chapter

e offers a gentle entry into the
more complex information. ..

Lasarttrea,,

% 2.2 %
The biopsychosocial 4
model 5
Do both nature and nurture i
contribute to our physical
and mental wellbeing? The
biopsychosocial model proposes that
biological, psychological and social
factors interact together, and this
is what determines our mental
wellbeing throughout
our lifetime
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@ Remember, rehearse and

retrieve key terms

We have frontloaded all the new key terms
you will meet throughout the chapter at the
beginning of each chapter in Know your
key terms. Use the flashcards study tool to
encode key terms along with their definitions.
Then when you come across a key term in
your reading you can retrieve the definition
from your memory.

The definitions of these key terms are also
found in the glossary at the back of the book.

Abstract thinking Thinking in terms of gt
rather than specific objects, experiences or {
characteristic of thinking in older ¢ ln)nln-n‘:
% Accommodation A monocular cue of visug
%, involving voluntary or involuntary adjusgs’
*qutached to the lens in each eye that altg®
‘epan object in focus as its distance
. .
. i Diaget’s the®
‘q?tlatlon In Piage !-.\.ﬂl..
Selagicpleet? ¢
.
‘.
(o 1 e— =

@ Test your retrieval

At the beginning of each chapter, use the
chapter pre-test to assist you to retrieve
from your memory previously learned
concepts. You will assimilate these previously
learned concepts into the new concepts as
you progress through the chapter. Stronger
foundations of knowledge make learning
easier.

9780170465052

TO THE STUDENT m

@ Develop your skills

Key science skills are an integral part of
Psychology and they are examinable in the
external assessment. Chapter 1 focuses on
all the key science skills so this is a good
place to start.

Investigations within the textbook
focus on developing and practising your
key science skills.

Analysing research within chapters
enables you to read a piece of psychological
research and apply your skills to understand,
analyse and evaluate it.

To further develop and refine the
key science skills set out in the course,
complete the activities in the accompanying
VICscience Psychology
Skills Workbook. Signposts (—

to workbook activities WB
are found throughout the

2.1.3 EVALUATION
textbook. OF RESEARCH

@ Understand the concepts

It is not only pictures that tell a thousand words,
but tables and graphs as well. They are key

to strengthening your understanding. Ensure
you look carefully at each figure and table and
read the labels and captions so that you can
understand what they are telling you.

Premotor cortex
(part of the motor cortex)

Primary motor cortex

Prefrontal ——
cortex

Figure 4.17 The structure of the frontal lobes

Important ideas, concepts and theories
are summarised in Key concept boxes.
Concept questions follow each Key concept




TO THE STUDENT

box. These questions will help you to determine
whether you have fully understood the content
before you progress further in the chapter.

Remembering
1 What is a neurological disorder? .
2 List three examples of a neurological disorder..

O-—vr KEY CONCEPTS 5.3

»  All neurological disorders are the result of
damage to the nervous system.

»  Neurological disorders affect the brain, the »
spinal cord, and the nerves that connect them.

»  Neurological disorders can affect biological,
psychological and social functioning. »

»  Research may be in vitro or in vivo.

»  Researchers often use animal models
to investigate the causes, progress and

treatment of neurological disorders in
humans.

Neuroimaging technologies such as CT scans,
MRI scans and PET scans provide images of the
physiological impacts of neurological disorders.
New neuroimaging technologies such as

DTI, MRS, the trimodal model and MEG can
provide even more detailed images of the
workings of the brain.

Concept questions 5.3

Applying
7 A neuropsychologist was presented with a

patient who had a suspected ABI. Explain how
aan1 L ida s . e

Concept questions have been carefully
structured using cognitive learning strategies
to use the power of your brain to maximise
your learning efficiency. Five key learning
strategies have been signposted:

Retrieval practice (I

Elaboration (€

Concrete examples (€

Dual coding d

Interleaving {1

You can find out more about these
strategies at https://www.learningscientists.
org/posters.

:" INVESTIGATION 8.1 [

Conformity at school 5

. Fieldwork
Aim

Y ¥ need tz).f.ihr...
,;r'fformity include norm&..
_.1'nformation about these fack,
{ Procedure B
i| In this investigation you will d;

environment. You are to Work_-'
*.examples of when they have;’
"li_fferent year levels to idents,

“slse the questionna}er" .,

_..1réﬁt'4‘\‘(’o.d ate.,
.a’n'ples of when they hia,
_11‘1’ferent year levels to identr,
sanalyse the questionnaire res;':.
{ Results :
% Record, organise and present ¢
“appropriate mathematical relg’
"(iscussion t

*sWhat was the size a_n,f*"
eevndatanet

e,

.
Scientific investigation me °.,

..
o~

If you are feeling confident with the
concepts you can give the HOT Challenges a
go! You can find these at the end of Concept
questions. These questions require higher
cognitive application and may need further
research. Try to give them a go as they will
extend your understanding to a higher level.

@ Explore and learn

You will collaborate, explore and discover the
psychological world through investigations
and also come to appreciate the collegial
nature of VCE Psychology.

Explore key knowledge and develop, use
and demonstrate the key science skills through
the Investigations. Investigations provide an
opportunity to:

e explore the different methodologies

e use the logbook template provided to
build up your logbook

e analyse secondary data

e collect and display your own primary data

e analyse and discuss data

e draw evidence-based conclusions

e discover psychology for yourself.

O
INVESTIGATION 8.1

Conformity at school

Scientific investigation methodology
Fieldwork
Aim

Introduction

Procedure

‘OResults

appropriate mathematical relationships and units.

To investigate examples of conformity within the school environment

Conformity is adjusting one’s beliefs, judgements or actions to bring them into agreement with those of a social group or

situation. Conformity occurs when individuals change their behaviour as the result of real or implied pressure from others

in a range of social settings including schools and professional settings. Research suggests that conformity is influenced

both by a need to fit in and a belief that other people are smarter or better informed than you are. Factors that affect

., conformity include normative influence, informational influence, unanimity, deindividuation and social loafing. Revise
‘d’lformation about these factors using your textbook or other resources.

In this investigation you will develop, conduct and analyse a questionnaire that investigates conformity in your school
environment. You are to work with your classmates to develop a questionnaire that helps fellow students to identify
examples of when they have conformed and why. You may choose to conduct the survey on a range of students across
different year levels to identify differences in conformity across age groups. Once you have carried out the survey,

*..| | analyse the questionnaire responses to identify the range of factors affecting conformity.

Record, organise and present data using an appropriate table and/or graph. Process any quantitative data using

9780170465052



TO THE STUDENT ﬂ

Complete your outcome @ Prepare for tests and exams

A dedicated chapter within your textbook Activities appear within each chapter. Each
will guide you through the research and activity is divided into three sections. The first
investigation outcomes. Chapter 11 provides section, Try it, challenges you to do something
you with important advice and steps you at a low cognitive level. The second section,
through Unit 2 Outcome 3. It has been Apply it, asks you about what you have just
written to help you, so make full use of it. done at a higher cognitive level, and the third
section, Exam ready, gets you to use what you
have learned so far in the activity to answer

) ) an exam-style question.
@ Consolidate your learning You can then take the skills that you

learn from completing the activities into the
At the end of every chapter, you can Area of Study reviews at the end of each
consolidate your knowledge using: Area of Study. These allow you to check
e chapter summary of key concepts that your knowledge by completing exam-style
you have met throughout the chapter. questions that are graded for difficulty.
You can download a copy of the concepts You will find the answers to the activities
by accessing the MindTap icon. Use this and Area of Study reviews at the back of
to assist you in revising and studying for the book.
internal and external assessments
¢ end-of-chapter exam will help you to
retrieve, revise, understand and apply

#SON PSYCHOLOGY VCE UNITS 1 &2

Chapter summary

ETTH UNIT1 / NELSON PSYCHOLOGY VCE UNITS 1 &2

.
b 3
the concepts from the chapter. h DNCEPTS 6.12 :
Chapter summary s .
ary sources of information include research » Joumal\st"
A glossary of all the key terms plus % publshed njourmals and confererce o makes
EY CONCEPTS 6.1 egtions lives or”
th . d f -t- b f d t th d FABE0 ary source is a written or visual text about a mattg®
eir definitions can be found at the en e R S R g0y source s writen or |
articles published in journals and conference to make their stories seem more relevant to people’s ., ted directly by the o
f t h b k presentations. lives or to emphasise why a piece of scientific research e generated directly by the R
(o] € DOOK. » A secondary source is a written or visual text about a matters. \sing them; secondary data are o*
research article or series of articles. »  Be wary of claims that may be exaggerated, or * wegearch. o
»  Primary data are generated directly by the statements such as "the findings prove instead of 'the ® S0 g gpiewe *
investgator anaying them, secondary data are fidings suggest 1t akes a gt deal of rescarch and
e s drawn from previous research. review to support any scientific theory.
Lot sea, »  An expert opinion article focuses on a topic and »  Non-scientific deas refer to ideas or practices that
. . cxprsses personal and orignal houghts o bellefs,  are presentd to resemble relsince,butae ot
o *e ‘which stem from experience and expertise. It aims to supported by scientific evidence. They are often
o ‘.‘ stimulate debate or new research, supported by celebrities or influencers
" R
. R KEY CONCEPTS 6.1b
d
A *. » I youfeel daunted by the idea of finding and reading  » Peer review is an extremely important part of the
e o ol because 1 allons other scentsts
Source nformaton rom dediated piychoogy ovoffer feedback and test the research o very s

Unit 1, Area of Study 2 review

websites such as Simply Psychology or Verywell Mind. accuracy.

k .

N R > When searching for information orline, for optimal > In a esearch reporting, descriing the level of

. M results you can use Boolean operators to tll uncertainty strengthens the research results and

. . . . q . databases exactly how you want your search terms provides guidance for the focus of future research

« Section A: Multiple-choice . combined profct.

. 3 »  Many of the generalisations made about human »  Many primary and secondary source articles and

'Q tion 1 Py thoughts, feelings and behaviours have been drawn alternative platforms describe models or theories to
Question . from investigations using WEIRD samples. The organise and explain psychological concepts. o o
srom split-brain studies, scientists concluded that o problem with this i that not all populations think, feel, ¥ NELSON PSYCHOLOGY VCE UNITS 1 &%

or behave in the same way under the same conditions.

. . e
*,the two hemispheres of the brain have the same abil
o

*yd functions, K KEY CONCEPTS 6.1c
$gft hemisphere is dominant in visual ..‘ »  Alogbook records information from your literature »  Summarise the main ideas into your logbook for
egks . review that you may or may not use in your final each source of information, keeping track of data,
.

presentation. It keeps track of each source of conclusions, imitations, quotes and page numbers.

; .
S cnables infopge® 0
wgitley g et

. LR

ELTN unir2 / euson psvcroLocy vigifs 1 a2

7 End-of-chapter exam

‘on A: Multiple-choice

., o
¢ the following is not a component of social o
o
.

. .
*4ipg other people’s cognitive or _+*
‘e .

Section A: Multiple-choice

.

Question 1 Question & E T
¥ In

Section A: Multiple-choice

sen believes th

1

Which g it part of he forcbrain?

is not a part of the hindbrain?

aluation about a person
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To the teacher

The VCE Psychology course comprises both key knowledge and key science skills. The VICscience Psychology suite of
products provides you with the perfect resource to teach all the key knowledge and key science skills in an integrated
and engaging way and to prepare your students thoroughly for the school-based and external assessments.

@ Follows the Study Design

This textbook has been written so that all of
its content closely aligns with the VCAA VCE
Psychology Study Design (2023-2027). It has
been authored and reviewed by experienced
Psychology teachers, academics, researchers
and First Nations consultants to ensure up-
to-date scientific and accurate content for
students.

Analysing research sections provide
students with the opportunity to read
authentic psychological research and then
apply their understanding of the key science
skills by answering the questions that follow.

The VICscience Psychology Skills
Workbook provides a great source of skill-
based activities. Each activity is aligned to
the key knowledge and enables students to
develop and refine their key science skills.
Signposts to the workbook activities are found
throughout the textbook. See the chapter
teaching plans to see how the textbook and
workbook work together.

Integrates key science skills into

the course

Chapter 1 Scientific research methods
provides an overview of the key science
skills in the VCE Psychology Study Design.
This is built upon in Chapter 11, which guides
students through Unit 2 Outcome 3.
In addition, key science skills are
integrated into each chapter.
Students get to explore relevant
key knowledge and to develop, use and
demonstrate the key science skills through the
Investigations. Investigations provide students
an opportunity to:
e explore the different methodologies
e use the logbook template provided to
build up their logbook
e analyse secondary data
e collect and display their own primary data
e analyse and discuss data
e draw evidence-based conclusions
e communicate their findings.

Gives you access to

differentiated material

Differentiation is built into each chapter to
assist you in helping those students that may
struggle with content or skill development and
extending those students who want to achieve
at a higher level.

e Chapter maps provide students with a
gentle and visual introduction to each
chapter, enabling students to engage with
the chapter content prior to entering the
chapter.

e Know your key terms at the beginning of
each chapter presents all the highlighted
key terms throughout the chapter in one
place. Students can use the flashcards
study tool to learn and review key terms
with their definitions.

e Pre-tests provide students the
opportunity to retrieve concepts
previously learned that will be revisited
and built upon during the chapter.

e Concept questions are pitched to be lower-
order questions to assist with learning
consolidation, but each question set ends
with HOT Challenge questions for those
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TO THE TEACHER

students who would benefit from answering
higher-order thinking questions.

e Worksheets with associated figures and
tables allow students to analyse the
information in more depth.

e Activities are designed to shift students from
lower order thinking in Try it, to higher order
thinking in Apply it. Exam-style questions
are provided in Exam ready to illustrate how
this concept may be examined.

e Investigations provide students with the
opportunity to experience psychology
research.

e Weblinks to external, vetted websites
provide extra information.

e End-of-chapter exams and Area of Study
reviews provide students with experience
at answering exam-style questions.

exam-style and past VCAA exam
questions with answers to use in your
teaching. Simply select your questions
for a quiz, topic test or practice exam
and examplus generates a practice test
or exam.

e Consider bundling A+ Study Notes and
Practice Exams with your VICscience
Psychology booklist for the most
economical solution for students’ exam
preparation and readiness.

@ Prepare for the exam

Students of VCE Psychology are working
toward external assessment at the end of
Units 3 & 4. To fully prepare for this exam,
students require access to a large number of
quality exam-style questions with answers.
VICscience Psychology gives you the full
complement including the following.

e End-of-chapter exams consist of 20
difficulty-graded multiple-choice and
three difficulty-graded short-answer
questions written in VCAA style.

e  Area of study reviews at the end of
each Area of Study provide students
with 30 difficulty-graded
multiple-choice and five short-
answer questions that have
been adapted from VCAA
exam questions, with answers
provided at the back of the book.

e  VICscience Psychology VCE
Units 1 & 2 Skills Workbook
develops the skills required by
students to confidently answer
scientific research questions.

e examplus (Units 3 & 4 only)
simulates real exam practice and
comprises thousands of unseen

9780170465052

@ Support for the teacher

There is a wealth of teacher support materials
on the MindTap Schools site that accompanies
this product. These include:

e answers to all textbook questions,
activities, case studies, analysing research,
investigations, end-of-chapter exams and
Area of study reviews.

e sample SACs with suggested marking
schemes (Units 3 & 4 only)

e unit practice exams with exemplar answers

e slideshow summaries to use in a flipped
classroom

e teaching plans for every chapter showing
how all the components of the VICscience
Psychology suite are integrated to provide
your students with a thorough and
complete learning experience designed
to prepare them for internal and external
assessment.




"\ How are behaviour and
UNIT mental processes shaped?

CHAPTER @

Psychological
development

AREA OF STUDY 1

Research has shown that the
complexity of psychological
development cannot be
underestimated. What internal
and external factors influence
who we are, how we grow
and how we behave?

L ——

----- CHAPTER @
Scientific
research methods
Scientific research
methods are the
fundamental core
components and
are the Key Science
Skills required
for study in VCE

psychology.

® ® AREA OF STUDY 2

CHAPTER @

Contemporary
psychological research

AREA OF STUDY 3

e Can we really study
our thoughts, feelings
and behaviours?

e How can we research
and study such complex
humans? Surely there
are limitations?



UNIT @ How do internal and external factors

influence behaviour and mental processes?

CHAPTER @

Social cognition

e Is my truth the same
as your truth?

* Do we all experience the
world in the same way?

e Can people influence
and change the way we
live in the world?

CHAPTER @

Perception

¢ We do we make sense
of a world exploding with
sights, smells, noise,
tastes and textures.

e How do we notice it all?

¢ What information about
the world is important
for us to function?

CHAPTER @
—

Scientific investigations

e How can we study
how we live in our
multisensory world?

e What methods do we
use and how do we
communicate them?

CHAPTER

Factors that influence
individual and group
behaviour

e How do we develop our
values and rules for living?

e Do we behave differently
onh our own or in a group?

e Is conformity inherent
or are we influenced by
those around us?

CHAPTER

Distortions
of perception
* How good is our brain
with information?

e What does it know and
what does it infer?

* Do you see what | see?
e What is real?

BOOK MAP

L AdNLS 40 V3IHv

¢ AdNLS 40 V3Iuv
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¥ Nelson MindTap

An online learning space that provides -
students with tailored learning experiences. %<

® Access tools and content that make learning simpler yet smarter

to help you achieve mastery.

Weblink

® Includes an eText with integrated interactives and online assessment.
® Margin links in the student book signpost multimedia student

resources found on MindTap.

For students:

Nelson MindTap provides you with material
that will help you understand, explore,
engage and organise the key knowledge and
key science skills you have learned about
in your textbook. On MindTap, you will find
chapter resources such as:

Interactive ebook

Key term flashcards

Chapter pre-test

Interactive learning activities
Worksheets

Slide show of key concepts for each
chapter

Weblinks to online videos and further
information

Templates to assist you in completing
statistical analysis of your data

Downloadable chapter maps and Key
concept checklists

For teachers™:

Nelson MindTap allows you to teach in

a way that caters to the needs of your
students. Monitor student progress and
customize your course in a way that makes
sense for your classroom. In addition to
the resources found on students’ MindTap,
you will also find teacher support materials
such as:

® Teaching plans

® | ogbook templates

* Complimentary access to these resources is only
available to teachers who use this book as part
of a class set, book hire or booklist. Contact your
Cengage Education Consultant for information
about access and conditions
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Scientific research methods

Key science skills

Develop aims and questions, formulate hypotheses and make predictions

identify, research and construct aims and questions for investigation
identify independent, dependent and controlled variables in controlled experiments
formulate hypotheses to focus investigation

predict possible outcomes of investigations

Plan and conduct investigations

»

determine appropriate investigation methodology: case study; classification and identification; controlled
experiment (within subjects, between subjects, mixed design); correlational study; fieldwork; literature
review; modelling; product, process or system development; simulation

design and conduct investigations; select and use methods appropriate to the investigation, including
consideration of sampling technique (random and stratified) and size to achieve representativeness,
equipment and procedures, taking into account potential sources of error and uncertainty; determine the
type and amount of qualitative and/or quantitative data to be generated or collated

work independently and collaboratively as appropriate and within identified research constraints,
adapting or extending processes as required and recording such modifications

Comply with safety and ethical guidelines

»

»

»

demonstrate ethical conduct and apply ethical guidelines when undertaking and reporting investigations

demonstrate safe laboratory practices when planning and conducting investigations by using risk
assessments that are informed by safety data sheets (SDS) and accounting for risks

apply relevant occupational health and safety guidelines while undertaking practical investigations

Generate, collate and record data

»

»

»

systematically generate and record primary data and collate secondary data appropriate to the
investigation

record and summarise both qualitative and quantitative data, including use of a logbook as an
authentication of generated or collated data

organise and present data in useful and meaningful ways, including tables, bar charts and line graphs

Analyse and evaluate data and investigation methods

»

»

process quantitative data using appropriate mathematical relationships and units, including calculations
of percentages, percentage change and measures of central tendencies (mean, median, mode) and
demonstrate an understanding of standard deviation as a measure of variability

identify and analyse experimental data qualitatively, applying where appropriate concepts of: accuracy,
precision, repeatability, reproducibility and validity; errors; and certainty in data, including effects of
sample size on the quality of data obtained



identify outliers and contradictory or incomplete data
repeat experiments to ensure findings are robust

evaluate investigation methods and possible sources of error or uncertainty and suggest improvements to
increase validity and to reduce uncertainty

Construct evidence-based arguments and draw conclusions
»  distinguish between opinion, anecdote and evidence and scientific and non-scientific ideas

» evaluate data to determine the degree to which the evidence supports the aim of the investigation and
make recommendations, as appropriate, for modifying or extending the investigation

evaluate data to determine the degree to which the evidence supports or refutes the initial prediction or
hypothesis

use reasoning to construct scientific arguments and to draw and justify conclusions consistent with
evidence base and relevant to the question under investigation

identify, describe and explain the limitations of conclusions, including identification of further evidence
required

discuss the implications of research findings and proposals, including appropriateness and application of
data to different cultural groups and cultural biases in data and conclusions

Analyse, evaluate and communicate scientific ideas
» use appropriate psychological terminology, representations and conventions, including standard
abbreviations, graphing conventions and units of measurement

discuss relevant psychological information, ideas, concepts, theories and models and the connections
between them

analyse and explain how models and theories are used to organise and understand observed phenomena
and concepts related to psychology, identifying limitations of selected models/theories

critically evaluate and interpret a range of scientific and media texts (including journal articles, mass
media communications, opinions, policy documents and reports in the public domain), processes, claims
and conclusions related to psychology by considering the quality of available evidence

analyse and evaluate psychological issues using relevant ethical concepts and principles, including the
influence of social, economic, legal and political factors relevant to the selected issue

use clear, coherent and concise expression to communicate to specific audiences and for specific purposes
in appropriate scientific genres, including scientific reports and posters

acknowledge sources of information and assistance and use standard scientific referencing conventions

Source: VCE Psychology Study Design (2023-2027), pp. 12-13
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1 Scientific research methods

You have no doubt been learning about the principles of scientific research during
your science classes. These principles underpin all science investigations including
all psychological investigations. Scientists always follow the same systematic steps:
proposing and investigating hypotheses, collecting and analysing data and drawing
evidence-based conclusions from this data.

p. 8
1.1
The process of
psychological research
investigations

All scientific research starts by asking
a question: What? Who? Why? When?
Where? Once you have defined your research
question, there is a particular process that
you can use to design a study to answer

the question. Just make sure you 4 —
. . olob et
record everything you do in your € Stock/roC
logbook!
p. 14

1.2
Scientific investigation
methodologies

You are probably most familiar with
the controlled experiment; however,
there are many other types of scientific
investigation methodologies out there.
Each method has its strengths and
weaknesses, and is more suited
to certain types of research
questions than others.

fefStOCk.com/Go\de



p. 21
1.3

The controlled
experiment in detail

In a controlled experiment, it is
important to properly identify the different
types of variables involved. Systematically

manipulating a particular variable in a
controlled experiment can help us find a
cause-and-effect relationships between
two variables (if there is one). Be careful

when you are deciding what type of
experimental design to use, because

it will affect how you select the

participants in your study. iStock.com /So\stoc\‘

p- 29

1.4
Analysing and evaluating
research

[ - Now it is time to work out what the data
are telling you. Researchers use descriptive
statistics to analyse data, and often organise
data into tables and graphs to make it easier
to see trends (if there are any). Not only do
we have to analyse the data, but we also
need to check the quality of the data
to make sure that any conclusions
drawn are valid.

Ry E e R
6""7@ — 2 o
"Stock com/That

Scientific investigation permeates all aspects of science. Only through investigation
do we find out new information, but for this information to be valued by the scientific

community it must be carried out in a systematic and accepted form. As you continue
with your studies of psychology, always ask questions. You never know, you might
just come up with a new area of research!




NELSON PSYCHOLOGY VCE UNITS 1 & 2

)

o @
| L 4
Test

Chapter 1 pre-test

Flashcards
Chapter 1 flashcards

Slideshow
Chapter 1 Slideshow

Assessment
® Pre-test
® End-of-chapter exam

Revision

® Chapter map

® Key term flashcards

® Key concept summary
® Slideshow

@

To access these resources, visit
cengage.com.au/nelsonmindtap

¢ Nelson MindTap

Know your key terms

Accuracy Controlled variable
Aim Convenience sampling
Beneficence Correlational study
Between-subjects Data

design Debriefing
Case study Deception
Conclusion Dependent variable (DV)
Confidentiality Descriptive statistics

Confounding variable  Ethjcal concepts

Control group Ethical guidelines

Controlled experiment Experimental group

Psychological research aims to understand
aspects of the mind, brain and behaviour. This is
no easy task, because human thoughts, feelings
and behaviours are complicated and cannot
always be observed directly. Researchers use the
scientific method to discover new information
about psychological processes. The scientific
method is a well-defined, step-by-step process
that allows us to generate new knowledge. It

is used in all subfields of psychology, including
clinical psychology, biological psychology,
developmental psychology, cognitive psychology,
personality psychology and social psychology.
The scientific method is also the process used

in other sciences, such as physics, chemistry,
biology and environmental science.

External validity

Extraneous variable
(EV)

Fieldwork

Hypothesis

Independent variable
(IV)

Informed consent

Integrity

Internal validity

Justice

Limitations literature
review

Logbook
Mean

Measure of central
tendency

Median

Mixed design

Mode
Non-maleficence
Order effect

Outlier

Population

Precision

Primary data
Psychological construct
Psychological model
Psychological theory

Qualitative data
Quantitative data
Random allocation
Random error
Random sampling
Repeatability
Representative sample
Reproducibility
Research question
Respect
Risk assessment
Sample
Sample size
Sampling
Secondary data
Standard deviation
(SD)
Stratified sampling
Systematic error
True value
Uncertainty
Validity
Variability
Variable
Voluntary
participation
Withdrawal rights
Within-subjects
design

Research psychologists develop models and

theories to organise and explain the psychological

concepts and processes they are interested in.

In psychological science, psychological concepts

are expressed and defined as psychological

constructs. Psychological constructs are

terms used in psychology that define specific

psychological structures, mechanisms and

processes that are thought to be the basis of

behaviour and mental experiences. For example,

the word ‘attention’ has an everyday sense

that people use and understand. However, in

psychology the term attention is a psychological

construct that has a much more precise definition

than its everyday meaning. Unit 4 of the VCE

Psychology Study Design asks you to consider

®
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‘sleep as a psychological construct’. This means
that you need to study sleep as a concept that
is precisely defined by a set of psychological,
physiological and neurological properties

and processes. Psychological science aims to
reduce uncertainty about the true nature of the
mind, brain and behaviour by developing our
understanding of psychological constructs and
how they relate in ever more precise ways.

A psychological theory is an organised
set of interrelated psychological constructs
that describes and/or explains a psychological
system, process or experience. For example, a
psychological theory of the memory system is
made up of a set of constructs, mechanisms and
processes that are involved in remembering.
Similarly, a psychological theory about racism
comprises a set of ideas about the beliefs,
attitudes and unconscious biases that drive racist
behaviours.

Psychological models are used to make
the ideas within a theory more concrete.

Models come in a variety of forms. Some

examples of models include Ivan Pavlov’s model
of classical conditioning, Richard Lazarus

and Susan Folkman’s transactional model

of stress and coping, and Richard Atkinson

and Richard Shiffrin’s multi-store model of
memory. Models and theories are built from

our current understanding, so they can have
limitations, including incorrect assumptions or
oversimplifications. When there are inconsistencies
between the predictions of a model or a theory
and the results gathered from investigations,

this indicates that the model or theory may

be incomplete or wrong. With new evidence,
researchers update theories and models to describe
processes more accurately.

Psychology researchers conduct research
investigations to gather evidence to better
understand psychological processes. When
designing a study, the researcher must choose
a population of interest that they wish to
investigate. This population of interest will
relate to the construct they are investigating. For
example, the population of interest could be:

» students
» teenagers

» women

» people diagnosed with anxiety.
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Often in psychology, the phenomenon
being investigated applies to all humans (for
example, memory processes), so the population
of interest can also be as broad as the entire
human population. It isn’t practical to include
every person from the population of interest
in a research investigation, so researchers will
recruit a smaller sample of participants. A
sample is a group of people who are recruited
from a larger population of interest for the
research. As we will explore later, the validity of
research findings for the population of interest
depends on how well the sample represents that
population.

To generate new knowledge from a study,
researchers break down the processes, systems
or constructs they are investigating into
variables that can be measured. A variableis
any factor in a study that can vary in its score,
amount or type and that can be measured,
recorded or manipulated. In psychological
science, variables can be factors such as:

» individual characteristics (for example, a
personality trait such as extraversion)

» properties of a stimulus (for example,
brightness of light)

» behaviours (for example, responses on a
memory test)

» processes (for example, excitation of neurons).

Some other examples of variables include
height, gender, ethnicity, employment status,
reaction time on a hazard perception test and
happiness scores on a survey. You will notice
that all of these variables are phenomena (that is,
things or events) that can:

» be measured

» take a range of values

» change over time

» be different between people or between
groups.

Defining and measuring variables allows
researchers to investigate how factors or
psychological constructs are related to each
other. Discovering relationships between
variables allows researchers to draw conclusions
about psychological processes.

‘When we interpret the conclusions of
scientific research, we must consider whether any
claims made are valid. Validity takes two forms:
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internal validity and external validity. Internal
validityrelates to how effective the design and
measures used in a study are for understanding
the research question. External validity indicates
how well the results of a study can be applied
meaningfully to real-world contexts, situations
and behaviours. Researchers must make careful
decisions when designing a research investigation
because their choices affect the validity of the
study’s conclusions.

This chapter introduces you to the
scientific research methods used in psychology.
This information will allow you to understand

How do I use the research process to investigate a

psychological phenomenon that interests me? In

this section, we explore the step-by-step process

that researchers use to design a study to answer a

question about psychology. These steps are shown

in Figure 1.1.
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The steps in Figure 1.1 are:

decide on a research question that you will
attempt to answer

choose an aim to focus your research

create a broad hypothesis that you wish to test
design a study to test the hypothesis

generate a specific hypothesis that predicts the
results/outcomes of the study

conduct the study and collect data

analyse data and report results

draw evidence-based conclusions about whether
the results support the hypothesis

identify limitations and make recommendations
for modifying or extending the investigation.

Each of these steps is described in detail

shortly. However, first it is important to

understand the role of your logbook in this process.

The logbook

Whenever you conduct a research investigation

it is crucial that you record each of the steps you

take in a logbook. Your logbook is a document

that you will use throughout the year to record all

different methods of scientific investigation,
develop key science skills and integrate
the links between knowledge, theory and
practice. Most importantly, it will deepen your
understanding of the tools that psychology
researchers use to generate new knowledge
about the mind, brain and behaviour. We
hope that it will spark your interest in this
marvellous discipline. In the words of Ivan
Pavlov:

“Do not become a mere recorder of facts,
but try to penetrate the mystery of their
origin.”

Research question
Define the question that the research study
attempts to answer.

Aim
Broadly state the goal of the research investigation.

Hypothesis (broad)
Propose an answer to a research question; state a
general prediction that you wish to test.

Design a study to test the hypothesis
Write a procedure for how the study will be conducted.
Decide how variables will be manipulated or measured.

\

Hypothesis (specific)
Predict the results or outcomes of a study.

\

Conduct the study and collect data and observations

\

Analyse data and report results

\

Draw evidence-based conclusions
State whether or not the hypothesis is supported.

Identify limitations and make recommendations
for modifying or extending the investigation

FIGURE 1.1 The research process, step-by-step

of your practical work so that it can be assessed.
It is particularly important to use your logbook to
describe and record the steps involved in
developing your student-designed scientific
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investigation (Outcome 3 of Units 1 and 2). You will

use your logbook to:

» describe the process you used to develop your
research question, aim and hypothesis

» outline the design of your study and the
methods you used

» record the data you collect

» describe your data analysis method and results

» explain the conclusions you have drawn.

Developing your research
question, aim and
hypothesis

Imagine you are a researcher interested in how
meditation training affects wellbeing. Before you
begin to think about how you can test your ideas
about meditation, you need to find out what is

already known about this topic. You can do this by
conducting a literature review. This would involve
reading about meditation and its relationship to
wellbeing in scientific journals, learning about any
existing theories or models that are relevant, and
determining what questions need to be addressed (see
Chapter 6, page 229). During your literature review,
you may discover something you are interested in that
is not fully understood (that is, where there is some
uncertainty around the issue or around a part of how
the process works). For example, you may find some
research articles suggesting that meditation training

may improve mental wellbeing.

Research question

Once you have surveyed the literature to see what
questions may be worthwhile to investigate, you
can define your research question more precisely.
A research question should express the exact
question you are trying to answer with your
research, including the population of interest
(which could be a particular subpopulation such

as ‘people with anxiety’ or ‘teenagers’, or could be
broad and relate to people in general). An example
of a research question is ‘Does meditation training
improve people’s mental wellbeing?’. When
choosing a research question, you should consider
the unanswered questions that arose during your
focused reading or literature review. You will try to
answer your research question with your research
study, or more specifically you will try to reduce
the uncertainty around this question.
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Aim

Next, you should create your research aim. Your

aim is a broad statement about what you intend

to investigate. You can think about the process of
developing your aim as turning your research question
into a statement of your research goal. For example,
your aim could be “To determine whether meditation
training improves people’s mental wellbeing’.

Hypothesis

While reviewing the literature to develop your
research question and aim you may have come
across theories or models that relate to your
research question. You may also have developed
your own ideas about possible answers to your
research question. These ideas about possible
answers to your research question are called
hypotheses. A hypothesis is a statement that
expresses a possible (that is, hypothetical) answer
to a research question. A hypothesis describes the
expected relationship between the variables of
interest and should specify the predicted direction
of the relationship between them.

A hypothesis can be expressed at two levels:
» abroad hypothesis that makes a general

prediction about a relationship between
variables in the population of interest (sometimes
called a research hypothesis)

» a specific hypothesis that makes a prediction
about the expected results of a study that
relates to a sample of participants.

Researchers often begin with a broad
hypothesis before they design a study. As they
refine their study design, they create a specific
hypothesis that can be tested by the study
(sometimes called a prediction or operationalised
hypothesis). Figure 1.1 (page 8) shows the
statement of your broad hypothesis as Step 3 of the
research process and the statement of your specific
hypothesis as Step 5.

A broad hypothesis can be thought of as
a clearly expressed statement that proposes
a possible answer to your research question.

For example, for our research question ‘Does

meditation training improve people’s mental

wellbeing?’, the broad hypothesis could be

‘Meditation training improves people’s mental

wellbeing’. Notice how this broad hypothesis

refers generally to meditation training (not to

a specific implementation of meditation) and to
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mental wellbeing (not a specific measure of mental
wellbeing). It also makes a broad prediction that
mediation will improve mental wellbeing and
refers to the population of interest (people).

The specific hypothesis is a precise statement
that makes a prediction about the expected results
of your study. For example, in our meditation and

mental wellbeing study, imagine you have chosen to:

» define meditation as a daily 5-minute mindfulness
session using an online app over one week

» expose one group of participants to the
meditation training and to have another group
that does not do the training

» measure people’s mental wellbeing using a
common wellbeing questionnaire called the
Positive and Negative Affect Schedule (PANAS;
Watson et al., 1988). Higher scores on the PANAS
indicate higher levels of mental wellbeing.

In this scenario, your specific hypothesis will
state a prediction for how daily use of the meditation
app over one week will affect people’s scores on
the PANAS. For example, your specific hypothesis
might predict that ‘Daily use of the meditation app
for one week will result in higher scores on the
PANAS compared to people who do not use the
app’. In this example of a specific hypothesis, notice
that we have referred to the variables of interest
(meditation and mental wellbeing) in terms of how
they were implemented or measured in the study.
The specific hypothesis also provides a prediction
about how mental wellbeing scores will differ
between the groups and it makes reference to the
sample (people in the two groups).

Notice that although the broad hypothesis
and the specific hypothesis have different levels
of detail, they both include three core elements;
when you are asked to write a hypothesis you must
include these three elements, as follows.

» You must refer to the variables of interest. (As
we discuss later in this chapter, if your study is
a controlled experiment, then these will be the
independent variable/s (IV) and the dependent
variable/s (DV). However, if your study is a
correlational study or some other kind of non-
experimental study, then the variables of interest
are the two (or more) factors that are thought
to be related to each other. Only controlled
experiments have variables called IVs and DVs.
(The different kinds of research investigations
and variables are described in detail in section 1.2
Scientific investigation methodologies, page 14.)

» You must state the direction of the predicted
relationship between your variables. For
example, the hypothesis could predict that
scores for an outcome variable will increase
for one group more than another. By including
the predicted direction of the outcome, your
hypothesis indicates not only that the scores on
a variable will change, but also how they will
change.

» You must refer to either the population of interest
or to the sample, depending on whether you
are stating a broad or a specific hypothesis,
respectively.

The VCE Psychology Study Design does

not distinguish between a broad hypothesis and

a specific hypothesis. We have defined these two

kinds of hypotheses to show how a hypothesis can

be expressed with different levels of precision at
different stages of the research design. A broadly
expressed hypothesis is a proposed answer to the
research question expressed at the population level.

A specific hypothesis expresses a prediction for

the outcome of a particular study with reference

to the sample used in your investigation. If an

exam question asks you to write a hypothesis for a

particular study, you could express your hypothesis

at either of these levels and be marked correct.

Designing a research
investigation

Once you have developed a research question,
an aim and a broad hypothesis, you are ready to
design a research investigation (that is, a study)
that you can use to test this hypothesis. The results
of your investigation will either provide evidence
to support your hypothesis or provide evidence
against it. Of course, we can never prove that a
hypothesis is true, but a carefully designed research
investigation can reduce uncertainty about it.

There are many kinds of research designs
that you could choose from to test the hypothesis
‘Meditation training improves people’s mental
wellbeing’. The purpose of a research design is to
create a method that allows you to observe and
measure the psychological constructs (in this case
‘meditation’ and ‘mental wellbeing’), in order to
investigate how they are related.

For example, when designing your
investigation of the effect of meditation on mental
wellbeing, you need to make concrete decisions
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about things such as what kind of meditation
training will be used, how it will be taught (in-
person or online?), and how long people will use

it (just 1 hour or several sessions?). You also need
to decide exactly how you will define and measure
mental wellbeing (which scale or questionnaire

will you use to measure this construct?). Will you
compare two different groups to each other (one
who practises meditation and one who does not),

or will you measure the amount of meditation people
engage in and see if this is related to a measure of
mental wellbeing? The kind of design and the kinds
of measures you choose will determine the kind of
data that you generate. We consider the different
kinds of research designs in detail later in this
chapter.

Collecting data

Once you have designed your study, you are ready
to collect and record your data. To collect data, you
need to understand the different kinds of data you
could collect and how to select a sample of people
to generate the data. You also need to think about
how you will record your data so that you can
analyse it later.

Kinds of data

Datais the term we give to any information that
is collected or used in a scientific investigation.
Primary data are data that we collect ourselves
from a study that we have designed. Secondary
data are data that have been collected by someone
else that we use when conducting a literature
review of the existing knowledge on a research
topic. In VCE Psychology Units 1 and 2, you will
have the opportunity to collect your own primary
data when you complete Area of Study 3, Outcome
3 in Unit 2, and you will use secondary data when
you conduct a literature review for Area of Study 3,
Outcome 3 in Unit 1.

Primary and secondary data can take different
forms, depending on whether or not the information
is numerical. Quantitative data are numerical.
They are recorded in the form of numbers (for
example, a response-time measure or a score on a
test). They must be collected through systematic
and controlled procedures to ensure that the
measurements are accurate and precise across
people or trials. Qualitative data are
non-numerical. They are descriptions of states
or qualities that are often organised into themes.
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Examples of qualitative data include descriptions or
personal accounts of feelings, attitudes, experiences
or behaviours, or descriptions of changes to

the quality of a variable such as changes in the
experienced intensity of an emotion or vividness

of a mental image. In psychological research
qualitative data are often collected through
questionnaires or interviews.

Sampling
‘When a psychology researcher wants to collect
data, they need to recruit a sample of participants
to take part in their study. The sample will be
determined by the population of interest. For
example, if a researcher is interested in how
meditation affects the mental wellbeing of VCE
students, then their population of interest is VCE
students. It is not feasible to collect data from all
VCE students, so the researcher must select a
sample from this population. A sample is a group of
people who are recruited from a larger population
of interest (Figure 1.2a).

A researcher will conduct a study using
a sample of participants to collect data and
determine whether they can find an effect or a
relationship in this data. However, researchers
are not just interested in whether these effects
exist in their sample; they are interested in
whether an effect or relationship exists in the
population from which the sample was drawn.
That is, researchers want to be able to generalise
the results they get from their sample to the
entire population of interest. Generalisability
is the extent to which research findings (found
using a sample) can be applied to the population
of interest (IFigure 1.2b).

Population

Generalise
conclusions
from the sample
to the population

Population

Q Sample
A

FIGURE 1.2 a A sample is a subset of a population.

(The term

‘generalise’ is
not mentioned
in the VCE
Psychology
Study Design
but we use it
to help you
understand the
relationship
between a
sample and a
population.

It will also be
helpful for
understanding
external
validity.

——

(“Data" is a

plural noun, so
we write “data
are”. Datum

is the singular
noun.

it
Tiirppgpeett
Select a sample

from the
population

| —

b A researcher can generalise from the sample to the population if

the sample is representative of the population
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For the findings of a study to be generalisable to
the population, the sample must be representative
of the population. Sampling is the process of
selecting participants from a population of interest
to participate in a research investigation.
Researchers must consider sampling techniques to
recruit an appropriate sample of participants that is
representative of the population (a representative
sample) of interest. Three important sampling
methods are convenience sampling, random
sampling and stratified sampling.

Convenience sampling is a method of
sampling in which the researcher recruits a sample
of participants that is convenient to recruit (for
example, friends and family members of the
researcher, or a class of first-year psychology
university students; see Figure 1.3). While it is
relatively easy to recruit a convenience sample,
it is unlikely that this sample will be an accurate
representation of the general population. For
example, imagine a researcher recruits a sample
of first-year psychology university students for

a study where the population of interest is all

FIGURE 1.3 Convenience samples consist of participants who are
readily available and where no mechanism has been used to ensure
that participants are representative of the population
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people. A sample made up of these participants
may have large differences (for example, in age,
gender, education etc.) from the average person in
the population of interest.

Random sampling is a sampling technique
that uses a chance process to ensure that every
member of the population of interest has an
equal chance of being selected for the sample.

For example, the researcher could assign each
member of the population a number and select
which participants will participate using a random
number generator (a computer program) to select
people to be approached for the study. A simple
way to think about the random selection process is
that it is equivalent to drawing names from a hat.

Stratified sampling is a sampling technique
used to ensure that a sample contains the same
proportions of participants from each social
group (that is, strata or subgroup) present in
the population of interest. First, strata are
identified within the population of interest. Then
the demographics of the population of interest
are assessed to determine the number (or the
proportion) of people in each stratum. Finally,
participants are recruited to the sample from each
of the stratum in the same proportions as their
numbers in the population (that is, the number of
participants recruited from each stratum for the
research sample is proportionate to their numbers
in the population) (Figure 1.4).

As an example of stratified sampling,
consider a researcher studying wellbeing in
the general population of Australia who plans
to use a stratified sampling method to ensure
the age of the sample is representative of the
Australian population. The researcher would
decide on the strata (how they want to divide up
the age groups) and would look up the percentage
breakdown of each age group in Australia. The
number of participants recruited from each age
group would then be based on that age group’s
proportion in the larger population.

pereene
Teene

e
e

FIGURE 1.4 Stratified sampling is used to ensure that a sample contains the same proportions of

participants from each stratum
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Sample size

Another important aspect of sampling is obtaining
a large enough sample size. This means recruiting
enough participants for the study. Larger sample
sizes are more likely to be representative samples,
which means the sample is more representative
of the population of interest, and this improves
generalisability. With a larger sample, it is more
likely a researcher will find any effect or relationship
that exists. Samples that are too small also affect the
accuracy and precision of any data collected.
Historically, most psychological research
has been conducted using samples selected from
what the psychology research community terms
‘WEIRD’ societies. WEIRD stands for Western,
educated, industrialised, rich and democratic. Of
all published studies in behavioural science, 96 per
cent rely on participants recruited from populations
that meet the WEIRD criteria (Henrich et al.,
2010). A large proportion of psychology research
takes place in the US, Europe and Australia, where
WEIRD samples are more readily accessible. These
samples under-represent a large proportion of the
global population. Studies that recruit samples from
WEIRD populations may not produce findings that
can be generalised to people from other cultures.

Recording your data

The quality of the data you collect is determined by
the accuracy and precision of your measurements
and how carefully you record your measurements
and observations. Be careful to ensure that data

are labelled accurately so that they can be analysed
later. Your logbook and tools such as spreadsheets
are crucial for making accurate and organised
records of your observations and measurements,
and using them helps you avoid errors.

Analysing data

Data analysis means taking the raw data that

you have collected and processing it so that you

can report your findings. This step requires high

attention to detail to ensure that your data are

analysed accurately. For example, imagine in

your study of the effects of meditation on mental

wellbeing that you have collected:

» information about whether (or to what extent)
participants engaged in meditation

» sets of responses from participants about their
experience of mental wellbeing.
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Analysing these data involves matching
participants’ mental wellbeing scores with the
information about their meditation practice so you
can describe the relationships you have observed
between these variables. This might involve
things like calculating the average level of mental
wellbeing reported by the group of participants
who participated in meditation and comparing this
with the average level of mental wellbeing reported
by the group of participants who did not participate
in meditation. We further discuss specific methods
for analysing data later in this chapter (page 34).

Drawing conclusions

After collecting and analysing your data, it is time to
interpret your results so that you can determine what
conclusions can be drawn. Drawing conclusions
involves describing and explaining the results

of your study and discussing how your findings
relate to the aim and the hypothesis of your study.
Your conclusion will involve making and justifying
claims about whether or not the results support
your hypothesis. You must also carefully consider to
what extent your results can be generalised to the
population of interest. Drawing conclusions involves
a careful process of evaluating your claims against
the evidence provided by your study. We explore

the process of evaluating evidence from research
investigations in greater detail in Evaluating data

and investigation methods on page 38.

Limitations and
recommendations

It is important to identify any limitations

of your study. This means considering issues
and unexpected problems that may have
compromised the internal and external validity
of the investigation. You should also make
recommendations for modifying or extending
the investigation in future studies and discuss
what further evidence may be required to
make conclusions. This may help to enhance
the validity of future studies and help other
researchers to avoid the pitfalls that you
encountered.

We have now covered the nine steps of the
research investigation process (Figure 1.1, page 8).
The final step (of identifying limitations and
making recommendations for modifying or
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extending the investigation) sets oft the whole
research process again. Future studies will build
on the recommendations, and try to correct and
improve on the limitations of existing studies. As
the research community continues to generate new

knowledge, the cycle continues and the scientific

O=vr KEY CONCEPTS 1.1

»  Aresearch question defines the question that
a research investigation tries to answer.

» Anaim is a broad statement about the goal
of a research investigation.

» A hypothesis is a proposed answer to
a research question (made before the
investigation is conducted). It is usually a
directional statement about the relationship
between the variables and states the
expected results of a research investigation.

» A research investigation is used to test a
hypothesis.

» Data are any information collected in
scientific investigations.

»  Primary data are data we collect ourselves
from a study.

»  Secondary data are data collected by
someone else that we use when conducting a
literature review.

»  Quantitative data are numerical (recorded in
the form of numbers).

There are many different types of scientific
investigation methodologies that researchers can
choose from. The ideal scientific investigation is
the controlled experiment, but not all research
questions can be studied this way. Other kinds of
investigations include:

» correlational studies

» case studies

» classification and identification

» fleldwork

» modelling

» simulation

» product, process or system development.
» literature reviews

In this section we begin with a brief outline of
controlled experiments and then explore the other

process repeats, with the next study starting again
at Step 1 of the process.

One study at a time, researchers improve the
collective scientific understanding. We should note
that all stages of the research process must be
guided by ethical considerations (see page 39).

»  Qualitative data are non-numerical
(descriptive).

»  Sampling is the selection of participants from
a population to participate in a research
investigation.

»  Convenience sampling means recruiting
participants that are readily available.

»  WEIRD samples (Western, educated,
industrialised, rich and democratic)
under-represent a large proportion of the
population.

»  Random sampling gives every member of
the population an equal chance of being
recruited.

»  Stratified sampling ensures that the sample
contains the same proportions of participants
from each stratum as the proportions in the
population of interest.

»  Using larger samples can improve
representativeness.

kinds of research investigations to understand what
makes them different from experiments, and what
kinds of research questions they can address. We
then explore the controlled experiment in detail in
section 1.3 (page 22).

Controlled experiments

in brief

A controlled experiment is a methodology

used to test a hypothesis in which the researcher
systematically manipulates (changes) one or

more variables to investigate what effect these
manipulations have on another variable. Unlike other

methodologies, controlled experiments are designed
to enable the researcher to draw conclusions about
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the causes of the phenomena or process they are
investigating. In psychological science, controlled

experiments allow us to determine the causes of

behaviours, mental states and psychological processes.

Correlational studies

A correlational study is a non-experimental
study where the researcher investigates
relationships between variables. Unlike in a
controlled experiment, the researcher does not
try to control or change any of the variables.
Instead, they observe and measure the

variables as they naturally occur. To conduct a
correlational study, the researcher chooses two
or more variables they wish to investigate. They
then recruit a sample of participants and measure
these variables in their sample. The analysis
involves describing how (or whether) the two
variables are related to each other.

The correlational study is one of the most
commonly used research designs in psychology.
This is because it is not always possible, desirable
or appropriate to investigate some questions with
an experiment. Because no manipulation is required
in a correlational study, it can be less invasive than
a controlled experiment that investigates the same
research question. A correlational study can also be
useful to inform future work, because it can be used
to identify which variables may be more important
to study further.

An example of a correlational study in
psychology could be an investigation of the
relationship between levels of wellbeing and amount
of sleep. Researchers could recruit a sample of
research participants to report their average sleep
duration and complete the PANAS wellbeing survey.
Each participant’s score on the PANAS (variable 1)
and their average sleep duration (variable 2) could
then be graphed to observe the relationship between
sleep duration and wellbeing. A correlation analysis
could also be performed to assess the strength and
direction of this relationship mathematically.

What is a correlation?

A correlation is a relationship or association

between two variables in a data set. It is a measure

of the strength and direction of the relationship

between the two variables. Some examples of

correlations are:

» people with high values on one variable (for
example, longer time spend studying) often
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having high values on another variable (for
example, exam score)

» people with high values on one variable (for
example, alcohol consumption) often having
low values on another variable (for example,
driving accuracy).

Correlations can be visually represented by
plotting the values of two variables on a type
of graph called a scatterplot. Each point on a
scatterplot represents one participant and the
position of the data point on the plot provides
information about that person’s scores on both
variables. Specifically, scores for variable 1 are
represented on the x-axis (horizontal) and scores
for variable 2 are represented on the y-axis
(vertical). The data point that represents the
relationship between the two variables for each
participant is shown at the point on the scatterplot
for which these values intersect.

Figure 1.5 shows a single data point on a
scatterplot that represents one participant’s
scores on two variables. For example, variable
1 could be their score on a sleep quality scale,
represented on the horizontal axis with a score
of 8, and variable 2 could be their score on the
wellbeing scale, represented on the vertical axis
with a score of 4.

In a correlational study, we can record the scores
of two variables for a whole sample of participants

10 One person's scores on a plot

Variable 2
i

Variable 1

FIGURE 1.5 A scatterplot showing one person’s scores
on two variables. For example, variable 1 could be sleep
quality and variable 2 could be wellbeing
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and display the results on a scatterplot. We can then
look for patterns in the plot to see if the sample
shows a relationship between the two variables.

Direction of correlation

First, let's explore the direction of a correlation:
positive or negative. Figure 1.6 shows three possible
types of patterns that could emerge in a data set:

» positive correlation

» no correlation

» negative correlation.

A positive correlation is where the pattern of
data slopes up diagonally from left to right on a
graph (Figure 1.6a). Positive correlation means that:
» as values on variable 1 zncrease, the values on

variable 2 also increase
» people who score high on one variable are likely
to score high on the other variable
» people who score low on one variable are likely
to score low on the other variable.
As discussed earlier, a good example of a positive
correlation is time spent studying and final exam
grade. There is a positive relationship between
these variables because students who study more
generally score higher in exams than students who
study less.

A negative correlation is where the pattern
of data slopes downward from left to right on
a graph (Figure 1.6b). Negative correlation
means that:

» as values on variable 1 zncrease, the values on
variable 2 decrease

Positive correlation

Negative correlation

» people who score high on variable 1 are likely to
score low on variable 2

» people who score low on variable 1 are likely to
score high on variable 2.

As discussed earlier, a good example of a negative

correlation is alcohol consumption and accuracy

on a driving simulation test: As consumption

increases, accuracy decreases.

If there is no correlation (Figure 1.6¢):

» scores on variable 1 are not related to scores on
variable 2

» data points appear on a scatterplot as a random
cloud with no particular pattern.

Strength of correlation

The strength of a correlation is an indication of
how strongly the variables are related. Figure 1.7
displays scatterplots of positive correlations of
different strengths, ranging from strong to weak.
Stronger correlations between variables produce
data points that are more tightly clustered along
the diagonal of the scatterplot.

Correlation vs causation

It is important to know the difference between
correlation and causation. If two variables are
correlated, there is a relationship between them,
but this does not mean that changes in the value
of one variable causes changes in the value of the
other variable. For example, you could conduct

a study that finds a positive correlation between
sleep duration and mood. This finding does not

No correlation
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FIGURE 1.7 Positive correlations of various strengths: very strong, strong, moderate and weak

necessarily mean that longer sleep causes better
wellbeing. Instead, it could be that people who get
more sleep also have more structured routines in
general and this could be the factor responsible
for the correlation, rather than the sleep variable
measured.

A common phrase in science communication
that summarises this point is: ‘Correlation does
not equal causation’. This is a valuable phrase
to remember, both for scientific research and
for life in general. Many logical errors arise
when evidence of a correlation is confused with
causation.

To identify a causal relationship, a controlled
experiment is needed.

Case studies

A case study is a detailed investigation of one
instance of a broader phenomenon. A case study
focuses on a particular person, activity, behaviour,
event or problem in a real or hypothetical
situation.

Case studies can take various forms. For
example, a case study may involve:
» direct observation of a situation
» analysis of historical information, which could
include a discussion of knowledge learned from
the situation or exploration of the causes and
consequences of an event
» areal situation or a role-play of an imagined
situation (in particular, if recommendations are
to be made)
» problem-solving (in particular, if there is a need
to develop a new design or methodology).

Case studies are very common in clinical

psychology because the investigation of

9780170465052

mental disorders often occurs at the level of
the individual person. Such case studies may
include detailed descriptions of the person, their
symptoms and the factors that make up their
experience. In social psychology, case studies can
be used to examine how groups behave under
certain conditions.

An advantage of the case study methodology
is that the data are rich and highly detailed. A
case study can include the complexities that are
encountered in the real world (outside of the
laboratory). A disadvantage is that the information
is specific to one particular case, so many of the
details may be specific to that single case and
may not apply to the wider population or to other
situations of interest.

Classification and
identification

Classification is a scientific activity that seeks to
systematically organise phenomena, objects or
events into manageable sets. Identification is the
process of recognising phenomena as belonging
to particular sets or possibly being part of a new
or unique set. The Diagnostic and

Statistical Manual of Mental Disorders
(DSM-5-TR™) produced by the American
Psychological Association is the most common
diagnostic classification system for mental
disorders. This manual classifies mental

health disorders into categories based on the
presentation of symptoms. When a clinical
psychologist uses the DSM-5-TR™ criteria

to diagnose a patient, they are engaging in the
process of identification.
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1.2.1 RESEARCH
METHODOLOGIES
AND INVESTIGATION
AIMS

Fieldwork

Most studies are conducted in controlled and
carefully manufactured environments, such as

the laboratory or classroom, but it is often more
appropriate to study psychology in the real world.
Fieldwork involves observing and interacting with
a selected environment beyond the classroom. It
is used when researchers want to capture human
thoughts, feelings and behaviours in a natural
setting. Fieldwork can be conducted through direct
observation of behaviour (for example, participant
observation) or by using sampling methods to
gather a group of people in a natural environment.
This observation process can be qualitative (for
example, describing how people act or identifying
themes from interview questions) and/or
quantitative (for example, collecting numerical
information, such as counting how many times a
person engages in a particular action). Fieldwork
could also be asking people about their opinions
or behaviours through qualitative interviews,
questionnaires, focus groups or yarning circles.
Fieldwork usually aims to determine correlation
rather than a causal relationship.

Modelling and simulation

In psychological research methods, modelling
means creating a conceptual, mathematical

or physical representation (that is, a model)
of a system of concepts, events or processes.

Figure 1.8 shows the multi-store model of
memory (adapted from Atkinson & Shiffrin,
1968) as an example of a model (you will learn
more about this model in Year 12 Psychology).

Models can be used to test hypotheses or to
determine underlying mechanisms and processes in
ways that may be unrealistic or even impossible to
test with real people.

There is a whole field of modelling where
psychological researchers create computer
programs to simulate mental processes. This is
called computational cognitive modelling. The
data generated from these computational models
can be compared to data collected in experiments
and, if the patterns of data match, this is evidence
supporting the computational model.

Product, process or system
development

Product, process or system development is the
design or evaluation of a process, system or
artefact to meet a human need. This may involve
technological applications as well as scientific
knowledge and procedures.

Psychology-focused smartphone applications
(apps) are one area where this methodology is
flourishing. Smartphone apps are now providing
people with information, structures and techniques
that can help to improve mental wellbeing or
modify behaviour. Some examples are:

Maintenance rehearsal

Sensory Attention

input

Sensory
memory

l

Unattended
information
is lost

Unrehearsed information
decays rapidly or is overwritten
due to interference
from subsequent items

Short-term Encoding

memory

Long-term

memory
%

l Retrieval l

Forgetting occurs due to
failure of retrieval cues
and interference from

similar memories

FIGURE 1.8 The multi-store model of memory (adapted from Atkinson & Shiffrin, 1968) is an
example of a model. Models allow psychologists to represent theories or concepts more concretely
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» meditation apps such as the headspace app,
which aims to help people reduce anxiety and
improve their mental health

» habit tracker apps such as the Habitica app,
which helps people to track and intentionally
modify their habitual behaviours.

Smartphone apps are also being used in
psychological research. For example, apps have

CASE STUDY 1.1

Scientific research methods

been developed that deliver short surveys to people
on smartphones at regular intervals. This enables
experiences or emotions to be measured in real
time while the participant is going about their day,
and allows surveys to be delivered more frequently.
Some apps collect information for researchers,

so they facilitate access to more representative
samples. Case study 1.1 explores an example of one
of these applications.

system development

SEMA3 (Smartphone Ecological Momentary
Assessment Version 3) is a smartphone app
developed by psychology researchers in
Melbourne (Figure 1.9). Itis an ideal case
study to explore product, process or system
development in Psychology while also
highlighting other relevant concepts that are
important for VCE Psychology. SEMA3 allows
researchers to set up short, automated surveys
that are sent to participants’ smartphones at
regular intervals (for example, multiple times per

using the app, and the repetition of surveys

responses (for example, relationships between
emotions) and changes over time.

An advantage of this methodology is that
thoughts, feelings and behaviours can be
captured in real time in the real world, instead of

validity and external validity of a study.
Being able to get survey responses from
participants while they are going about their

- A e i o &

SEMA Study

SEMAS3: an example of a product, process or

day). Researchers collect information from people

allows them to explore the relationships between

in a laboratory. This can improve both the internal

SEMA 3 N §%
100% SEMA TEXT =8 £ S
cSacg E

22=E9 8

S o a9

AR E Cm

aTTm. §2825¢
Y053k

F 5 2 @A

SEMA Study Zgggbgg

RiETYE

oL E 0T 32

Q,m m\

»Cbacvcﬁ

-2 .55 &

ftOﬁQI

2fge2¢

ESEELS

T < + T =

_,§ g_m s o

& NsMm EQ

_‘®>~<W®

s = © a2

L e 325283

a2 o2 o 380
Y Cxon<x

FIGURE 1.9 Three screens from the SEMA3 app

regular life allows researchers to gain a more
realistic assessment of a person's experience.
It also avoids some drawbacks of laboratory
studies, such as participants being unable to
recall information when they are asked questions
about the past. These features can help surveys
to measure what they intend to measure, thus
improving the internal validity of the study.
Many people own smartphones throughout
the world, in both advanced and emerging
economies (Figure 1.10). By surveying people via
their smartphone, researchers are able to reach
a more diverse sample of participants for their
research studies, including people who they may
not have previously had access to. This can improve
external validity by allowing researchers to use
a sample that more closely resembles the overall
human population. Technologies of this kind could
help researchers address the common problem
that most research is conducted with Western,
educated, industrialised, rich and democratic
(WEIRD) samples that under-represent a large
proportion of the overall population.

Tzt ) e iy aM
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FIGURE 1.10 Phone ownership around the world (2018)

Lite ratu re I'EVi ews known, and can be used to synthesise new ideas based

on the current level of understanding. They also

A literature review is a report produced by reading guide research by identifying knowledge gaps in the
scientific research on a particular area and writing a literature. This allows researchers to refine current
summary. Literature reviews play an important role research questions and develop new ones. (Literature
in analysis because they organise what is already reviews will be discussed in detail in Chapter 6.)
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O=vr KEY CONCEPTS 1.2

»  Each type of research design has specific
benefits and limitations.

» A controlled experiment involves
experimental manipulation of a variable to
determine the effect on an outcome(s) of
interest.

» A correlational study is a non-experimental
investigation of the relationship between
variables.

»  Correlations can be visually represented by
plotting two variables on a graph.

»  Correlation does not equal causation.

» A positive correlation is where high scores
for one variable occur with high scores for
another variable.

» A negative correlation is where high scores
for one variable occur with low scores for
another variable.

Controlled experiments use a research
methodology in which the researcher
systematically manipulates one or more variables
to investigate how this affects an outcome
variable/s of interest (the dependent variable(s)).
The systematic manipulation of variables gives
the controlled experiment the unique ability

to find cause-and-effect relationships between
variables.

The simplest form of controlled experiment
consists of two conditions: the experimental
condition (sometimes called the treatment
condition) and the control condition.

A randomised controlled trial (RCT) is an
example of a controlled experiment design in
which one variable is manipulated to find its
effect on another variable. RCTs are used by
psychologists when they want to determine
whether a treatment is effective.

9780170465052
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» A case study is an investigation of one
particular example of an activity, behaviour,
event or problem, to acquire knowledge
about the process as a whole.

»  Classification and identification are processes
used to organise phenomena into categories
and identify examples of that categorisation.

»  Fieldwork involves observing and interacting
with an environment in the real world.

»  Modelling means creating a representation of
an event, process or system of concepts.

»  Product, process or system development is
the design or evaluation of a process, system
or artefact to meet a human need.

»  Aliterature review is a report produced by
reading scientific research on a particular area
and summarising it.

For example, to determine whether practising
meditation causes improvements in people’s
mental wellbeing, we could ‘manipulate’ people’s
exposure to meditation to see if this affects their
reported level of mental wellbeing. The simplest
experimental manipulation would be to create one
group of participants who experience meditation
and another group of participants that do not. The
group that experiences meditation is called the
experimental group (or treatment group) and the
group that does not is called the control group. The
experimental group experiences the experimental
(or treatment) condition and the control group
experiences the control condition. This design
allows us to compare self-reported levels of mental
wellbeing between the experimental and control
conditions to determine whether meditation
improves mental wellbeing. Of course, drawing a
conclusion about the effectiveness of meditation
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based on this study will depend on whether the two
groups differed from each other only in the variable
of interest (exposure to meditation) and not in

any other variable(s) that might also affect mental
wellbeing. This brings us to consider the kinds of
variables that influence experiment outcomes.

Variables in controlled
experiments

A variable is any condition (for example, stimulus,
event, quality, trait or characteristic) that can take
arange of values and that can be measured or
manipulated in a scientific investigation. You need
to understand the different types of variables and
be able to distinguish between them to understand

how controlled experiments work.

Independent and dependent

variables

The independent variable and the dependent
variable are the two fundamental variables used in
controlled experiments. The independent variable
(IV) is the variable that the researcher manipulates.
The dependent variable (DV) is the outcome
variable that the researcher measures to determine
whether manipulating the independent variable
had an effect. In our example of an RCT study
to determine the effect of meditation on levels
of mental wellbeing, the meditation condition
(meditation or no meditation) is the IV, and people’s
scores on a mental wellbeing scale is the DV.
Knowing where these terms come from may
help you to remember them. If these variables
are causally related (which is what the controlled
experiment seeks to determine), then the value
of the DV depends on the value of the independent
variable. In contrast, the IV is not dependent on
the DV (it is independent of the DV).
In a controlled experiment, participants
will be exposed to different conditions and each
condition is called a ‘level” of the I'V. For example,
in an experiment where the IV is participation in a
mindfulness meditation training program, the two
levels of the I'V could be:
1 meditation training (experimental condition)

2 no meditation training (control condition).

In an experiment where the IV is caffeine
consumption, the two levels of the IV could be:
1 caffeinated coffee (experimental condition)

2 decaffeinated coffee (control condition).

In an experiment where the IV is sleep duration,
the two levels of the IV could be:

1 restricted sleep (experimental condition)

2 normal sleep (control condition).

Each of these examples has just one
independent variable that is manipulated so that
it has two levels (conditions). More complex
experiments can have the I'V at more than two
levels. For example, you might want to compare
two different kinds of meditation to a no-meditation
control condition. The IV then has three levels, one
for each kind of meditation and one for the control
group. Some experiments have more than one IV,
each with two or more levels (for example, the
mixed design we consider on page 28).

How do we know which variable in our
experiment should be the IV and which variable
should be the DV? To answer this, we need to think
about which variable affects which. Imagine we
hypothesise that warm temperatures make people
happier. To test this hypothesis in a controlled
experiment, temperature would be the IV and score
on a happiness survey would be the DV. We are testing
whether happiness depends on the temperature.

More examples of IVs and DVs

Example 1

Hypothesis (broad): Mindfulness meditation
improves people’s mental wellbeing.

Hypothesis (specific): Teenagers who participate in
mindfulness meditation training will score higher
on the PANAS wellbeing survey than participants
who do not participate in the training,.

IV: Engagement in mindfulness meditation training
with two levels: training or no training

DV: Score on the PANAS wellbeing survey

Example 2

Hypothesis (broad): Caffeine improves students’
short-term memory.

Hypothesis (specific): Students who consume a
caffeinated coffee score better on the Digit Span
Memory Test than participants who consume a
decaffeinated coftee.
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I'V: Caffeine consumption with two levels:
Caffeinated coffee or decaffeinated coffee.
DV: Score on the Digit Span Memory Test

Further points about IVs and DVs

The terms ‘independent variable” and ‘dependent

variable” are only relevant to controlled experiments.

You would not use these terms to describe

the variables in a correlational study, because
correlational studies investigate the relationship
between variables, but not the causal relationship
between variables. In a correlational study we do
not assume that one variable depends on another
variable and there is no manipulation of an IV.

You may be asking what is meant when we say
the researcher ‘manipulates’ the IV. This depends on
the type of controlled experiment, but it can mean
changing, selecting or controlling the variable.

A common error is to say ‘we gave the
experimental group the IV'. In our caffeine
example, this would incorrectly imply that the
coffee itself' is the IV. The IV is whether or not
people consumed caffeine and the two levels of the
IV would be the caffeinated coffee condition and
decaffeinated coffee condition.

On a graph, the IV is always placed on the
horizontal axis (that is, the z-axis) and the DV is
placed on the vertical axis (that is, the y-axis).

Extraneous variables

An extraneous variable (EV) is any variable other
than the IV that may affect the DV. The presence
of EVs in an experiment is a problem because

they make it difficult to be sure that the IV was
responsible for any observed change in the DV.

For example, in a study investigating the effect
of meditation training on wellbeing, different
participants may:

» experience varying amounts of daily stress in
their lives outside of the experiment

» have varying amounts of past experience with
different forms of meditation.

These are both examples of EVs. They are factors

other than the meditation training intervention

that may affect people’s levels of mental wellbeing

(the DV).

Note that EVs become a major problem if their
effects are distributed differently between the two

9780170465052

Scientific research methods

conditions. When this occurs, an EV becomes a
confounding variable.

Confounding variables

A confounding variable is a variable other than
the I'V that /as systematically affected the DV
because its influence is not evenly distributed
across the levels of the I'V. Confounding variables
are a major problem for the internal validity of an
experiment because they provide an alternative
explanation for the results. (See pages 35—6 for
more detail on internal validity.)

For example, in our meditation study, the EV
of daily stress level would become a confounding
variable if stress levels were systematically higher
in one of the groups than in the other. This could
happen if most people allocated to the meditation
group happened to experience high levels of daily
stress, but most people in the control group did
not. If this were the case and our study finds
that there is no beneficial effect of meditation on
mental wellbeing, then our results are said to be
‘confounded’. This is because we cannot determine
whether our failure to find an effect of meditation
on mental wellbeing was because meditation
is ineffective or because the meditation group
also happened to experience much higher stress
throughout the experiment than the control group.

Let us consider another example of an EV

that becomes a confounding variable. In a study —

designed to investigate the effect of caffeine on the WB

rate of learning, participants could be divided into b

two groups: EXTRANEOUS
VARIABLES

1 an experimental group that receives caffeinated
coffee

2 a control group that receives decaffeinated coffee.
The time at which participants are tested could

be a confounding variable if the experimenter

tested the learning rate of the experimental group

in the morning and the control group in the late

afternoon. In this example, the effect of caffeine on

learning rate is confounded with participants’ levels

of alertness due to the time of day, because both

caffeine and time of day affect levels of alertness

and the two groups were systematically tested

at different times of the day. If the results were

that the experimental group learned faster than

the control group, the researcher cannot be sure
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A controlled '\

variable is not
the same as a
control group.
Be careful not
to confuse
these terms.

R

whether participants in the experimental group
learned faster due to caffeine, or because they were
more alert from being tested earlier in the day

(or whether both caffeine and the time of testing
influenced the results). Time of day would ot be a
confounding variable if both groups were tested at

a similar time of day. In this case, time of day is still
an EV that affects alertness, but it is not confounded
with one of the experimental conditions.

Controlled variables

Controlled variables are variables that the
researcher holds constant (controls) in an
investigation. If an EV is identified before the study
is conducted and the experimenter holds its effect
constant throughout the experiment, it becomes
a controlled variable. It is controlled because
its influence has been managed so that it cannot
bias the results of the experiment one way or the
other. Controlled variables are kept constant to
ensure that changes in the DV are caused by the
manipulation of the IV, rather than by variation
in other variables that are not of interest to the
study. Researchers control variables to eliminate or
neutralise their potential effects on the results.

A researcher can control variables by trying to
keep all aspects of an experiment (except the IV)
identical for each condition of the experiment. For
example, in the example of analysing the effect
of caffeine on the rate of learning, prior caffeine
consumption could be a controlled variable; the
researcher may instruct participants to abstain
from drinking coffee or energy drinks on the day
of the experiment. The testing location could
be a controlled variable; the researcher may test
each participant in the same place to control for
variation in the environment, such as noise and
distractions. The time of day the participants are
tested could also be a controlled variable, to control
for level of alertness.

Controlled variables are not variables that
are part of an investigation itself. The researcher
wants to control variables (keep them constant)
so that they do not affect the investigation.
Controlled variables should not be confused with
the variables of interest in the experiment (that is,
the IV and the DV), because controlling a variable
is not the same as manipulating a variable: the aim
of controlling a variable is to neutralise its effect,
whereas the aim of manipulating a variable is to
purposefully make changes to create different
conditions (that is, different levels of the IV).

Group allocation and variables

An important way that researchers control the
effects of EVs is by managing how participants
are allocated to conditions. Random allocation

of participants to groups is used to increase the
likelihood that the broad range of potential EVs
(such as age, gender, and amount of sleep) will be
equally distributed between groups. Alternatively,
suppose there is a particular EV that the researcher
wants to control. In that case, the researcher may
seek to match each of the groups on this EV by
ensuring that equal numbers of people with the
specific feature (e.g., age group) are in each group.
However, even when participants are randomly
allocated to groups, there may still be underlying
differences between the groups due to chance.

A researcher can match groups on variables
such as age or gender to control (that is, neutralise)
the effect of the variable on the outcome of the
study. For example, to match groups by gender
would be to allocate an equal number of males and
females to each group. We explore the importance
of allocation to groups in experimental designs in
detail later in this chapter.

Variables summary

In summary, there are five kinds of variables that are
relevant to controlled experiments (Figure 1.11).
The independent variable (IV) and dependent
variable (DV) are the variables of interest in a
controlled experiment. The IV is the variable that
the researcher manipulates. The DV is the outcome
variable that the researcher measures to determine
the effect of the IV. An extraneous variable (EV) is

a variable that may have an unwanted effect on the
DV. An EV becomes a confounding variable when its
effect on the DV differs across the levels of the IV.
An EV becomes a controlled variable when its effect
is held constant by the researcher to prevent it from
affecting the DV.

Understanding the variables defined in this
section gives us a more comprehensive definition of
the controlled experiment: a controlled experiment
is a scientific investigation where the researcher
systematically manipulates one or more IVs to
determine the effect on one or more DV, while
attempting to control (eliminate or neutralise)
the influence of EVs. At a minimum, a controlled
experiment involves a comparison of outcomes
between at least one experimental condition and one
control condition. This design allows the researcher
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(

Variables of interest in a
controlled experiment

|
{ )

Independent variable (IV) Dependent variable (DV)
manipulated by the measured by the
researcher researcher

)

Extraneous variable (EV)
may have an unwanted
effect on the DV

[

Confounding variable
has had an unwanted
effect on the DV

)

Controlled variable held
constant to prevent it
from affecting the DV

FIGURE 1.11 Important types of variables: the independent variable, dependent variable, extraneous

variable, controlled variable and confounding variable

to determine whether a hypothesised causal
relationship exists between the IV and the DV.

Kinds of designs for
controlled experiments

There are three different designs for controlled
experiments: the between subjects design, the
within subjects design, and the mixed design.
Before we explore each of these designs in detail, it
may help to know where these terms come from. In
the past, researchers would refer to a person who
takes part in a research study as a ‘subject’ (we now
call them ‘participants’). In a between-subjects
design, scores are compared between different
participants. In a within-subjects design, scores
are compared within the same participants (that

is, each person’s score is compared with their own
score at a different time). In a mixed design, a mix
of both types of design is used, with both between-
subjects and within-subjects comparisons.

Between-subjects design

The between subjects design is the kind of
experimental design we have been using as
examples so far in this chapter. In a between-
subjects controlled experiment, participants are
allocated to different groups, each exposed to a
different condition. For example, consider a study
of the effect of a treatment intervention. The two
groups are:
1 the experimental group, which is exposed to the
intervention
2 the control group, which is not exposed to the

Intervention.
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In other words, the researcher manipulates the
IV by varying the conditions experienced by
participants in each group. The researcher measures
the DV for each participant in each group and then
compares the scores obtained for each group to the
other group/s. If the DV scores are significantly
different between the groups, this supports the
hypothesis that the IV affects the DV. Figure 1.12
shows a flowchart of the between-subjects design.
Let us consider an example of a between-
subjects research design to test the effect
of a learning program on reading ability.

Population

Participant selection

Sample

Participant allocation

[

Experimental
group

Apply experimental cond

Behaviour observed;
DV measured

\

\

Control
group

itions Apply control conditions

Behaviour observed;
DV measured

J

|

Results compared, conclusions drawn

FIGURE 1.12 A simple between-subjects controlled

experiment
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The \

randomised
controlled trial
described at
the start of
this section
(page 22) is
an example
of a between-
subjects
controlled
experiment.

)

Exam tip: \

Random

allocation

to groups is

not the same

as random

sampling.

v Random
allocation
is a method
used to
minimise
bias in
assigning
participants
to groups for
between-
subjects
experiments.

v Random
sampling is a
method used
to minimise
bias in
selecting
a sample
from the
population.

R

In this experiment, the IV is participation in

the learning program. Students are split into an
experimental group and a control group. The
DV in this study could be the difference in the
accuracy of reading a passage of text. The scores
on the DV from the experimental group are

then compared to the scores on the DV for the
control group.

Between-subjects design has the limitation
that it assumes the groups are relatively similar on
the range of extraneous variables that may affect
the DV. If the groups are substantially different
this creates a confounding variable that can affect
the results. For the learning program example,
groups could differ substantially if, for example, a
Year 6 class was used as the experimental group
and a Year 5 class was used as the control group.
This potential limitation of differences between
groups can be addressed by appropriately assigning
participants to groups.

An advantage of the between-subjects design is
that there are no order effects (see within-subjects
design, on the next page.

Allocation to groups

The allocation of participants to groups is
important in a between-subjects controlled
experiment. One method is random allocation.
Random allocation to groups uses chance to
determine how participants are assigned to
groups. For example, the researcher may use a
random number generator to generate a number
for each participant and then put participants
with even numbers in one group and participants
with odd numbers in the other. This gives every
participant an equal chance of being assigned to
each group. Random allocation minimises the
likelihood of extraneous participant variables
(for example, age or level of stress) becoming
confounding variables. This is because when
group allocation is random, it is likely that
any EVs that may affect the DV will be evenly
distributed between the experimental and
control groups. Random allocation also protects
against unconscious experimenter biases in
which they may unintentionally influence group
allocation in a way that is advantageous to their
hypothesis.

If group assignment is not randomised,

but instead relies on existing groups such

as two existing classrooms at a school, there
could be inherent differences between groups
that confound the results. For instance, if the
experimental group was a Year 6 class and the
control group was a Year 5 class, age could be

a confounding variable because it is different
between the groups. In the example of a study
assessing the effect of a learning program on
students’ reading ability, age confounds the
effect of the intervention because we cannot

be sure that the reason the intervention group
scores higher on the reading test is because of
the intervention; the intervention group could
have done better simply due to their age. This
issue may be avoided by randomly allocating
participants to groups, because randomisation
makes it more likely that an approximately equal
number of Year 5 and Year 6 students will be in
each group. Although randomisation does not
guarantee that age distribution will be the same
in both groups, it reduces the probability that
differences are present.

As an alternative to random allocation, a
researcher may match groups on variables such as
age or gender to control (that is, neutralise) the
effect of this variable on the outcome of the study.
This is called a matched- groups or matched-
participants design. For example, to match
groups by age would be to intentionally allocate
an equal number of Year 5 and Year 6 children to
each group.

Random allocation to groups is not possible
when the experimenter is interested in the effect
of a characteristic that defines different groups
of people. For example, if the researcher is
studying the effect of meditation for people who
experience anxiety compared to non-anxious
people, then group allocation is defined by a
person’s level of anxiety and cannot be random.
We call these kinds of experiments quasi-
experimental designs because they don’t quite
meet the standards of a controlled experiment.
In quasi-experimental designs, the researcher
may choose a matched-participant design to
try to control the EVs that may differ between
anxious and non-anxious people. In our example,
the experimenter may match participants in
the non-anxious group to people in the anxious
group on factors such as age, gender and prior
exposure to meditation.
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Within- subjects design

In a within-subjects controlled experiment,

each participant is exposed to both the
experimental condition and the control condition.
The within-subjects design is also known as

a repeated-measures design because each
participant has to repeat the experiment in order
to collect data for both conditions. Each participant
can then act as their own control. That is, each
participant has one score from their experimental
condition to test the intervention or manipulation
and another score from their control condition.

For example, a within- subjects research design
to test the effect of a learning program on reading
ability could test each participant’s reading ability
before and after they participate in a learning
program. If test scores are higher after the reading
program than before the reading program, this
can be seen as evidence that the reading program
improves students’ reading ability.

A benefit of the within- subjects design is
that individual differences between people do not
influence the results because each participant is
compared to themselves (instead of being compared
to other participants). People can be very different
from each other and the within-subjects design
overcomes the variation between participants.

This variation could include attributes such as
gender, ethnicity, personality, ability, education,
socioeconomic status, memory, motivation and mood.

A limitation of the within-subjects design is
that it susceptible to the order effect (also known
as the practice effect). As each participant has to
participate in both conditions, they engage in the
testing procedure twice. In the example of a reading
test, there could be a systematic improvement to their
reading score simply because they have already taken a
similar test; they have practised the test once and this
makes them better the second time they do it. Another
example of the order effect is if somebody had to do a
test of reaction time twice in a row and their score in
the second test was lower because of fatigue.

The order effect can sometimes be overcome by
counterbalancing. Counterbalancing is where the
order of the conditions is split, so not everybody
completes the same conditions in the same order.
For example, half of the participants could
undertake the control condition first, followed
by the experimental condition, and the other
half undertake the experimental condition first,
followed by the control condition (Figure 1.13).
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Half of the
participants —> Treatment A —— > Treatment B
Half of the
participants — > TreatmentB —— > Treatment A

FIGURE 1.13 In a within-subjects controlled experiment,
counterbalancing can be used to minimise order effects

Counterbalancing averages out any potential order
effects across both conditions.

However, counterbalancing is not always
possible due to the nature of particular studies.
For instance, it is impossible to counterbalance
the study examining the effect of the learning
program on reading ability because the same
students need to be tested before and after the
learning program, and the researcher can not
reverse the order of these events.

Some examples where counterbalancing
is possible in within subjects designs are the
investigation of restricted sleep on wellbeing
and the investigation of caffeine consumption
on memory. In these studies, the experimenter
has control of the order in which participants
experience each condition: in the sleep and
wellbeing study, half of the participants could
experience the restricted sleep condition before
the long sleep condition and the other half could
experience each condition in the opposite order,
and in the caffeine and memory study, half of
the participants could experience the caffeinated
coffee condition before the decaffeinated coffee
condition and the other half could experience
these conditions in the opposite order. Of course,
the researcher must allow enough time between
each condition so that one condition’s effects have
worn off before testing the following condition.

Mixed design

WB

A mixed design has the elements of both a
between-subjects design and a within-subjects
design. In its most simple form, a mixed design has
two [Vs, and each IV has two levels. One of the I'Vs
is a between subjects variable, and the other [V is a
within subjects variable.

For example, when studying the
effectiveness of the reading program, the ideal
design is to compare two groups of students:
one that experiences the reading program and
one that experiences a control condition
in which they continue learning as usual.

1.3.2
RESEARCH
DESIGNS
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This is a between subjects variable with two levels
(reading program vs. control). The researcher

can measure reading accuracy for both groups
before and after the reading program. This design
allows the researcher to be more confident that
any change they see between groups is due to the
treatment itself and not simply to improvements

that would have occurred during normal learning
during that time. It combines the advantage of the
within subject measure of reading performance
with the advantage of a control group design. It
has the disadvantages of being more difficult to
carry out and producing results that can be more
difficult to analyse.

TABLE 1.1 A mixed design controlled experiment to study a learning program intervention. The
within-subjects factor (time) are the vertical columns of the table and the between-subjects factor (learning

group) are the horizontal rows of the table.

Before the learning program

Between-subjects Girls
factor (Gender)

O+ KEY CONCEPTS 1.3

»  Manipulation of a variable gives the
controlled experiment the unique ability to
find cause-and-effect relationships between
variables.

»  The independent variable (IV) is the variable
that the researcher manipulates.

»  The dependent variable (DV) is the variable
that the researcher records to see whether it
has been affected by a change in the IV.

» IVs and DVs are only relevant to controlled
experiments.

»  When plotted on a graph, the IV goes on
the horizontal axis and the DV goes on the
vertical axis.

»  An extraneous variable (EV) may affect
the DV and influence the results in an
unwanted way.

» A confounding variable does affect the
DV and influences the results in an
unwanted way.

» A controlled variable is held constant in an
investigation.

» A controlled variable is not the same as a
control group.

Girls' results before the learning program

Boys Boys' results before the learning program

Within-subjects factor (Time)
After the learning program
Girls' results after the learning program

Boys' results after the learning program

» A between-subjects design is a controlled
experiment where participants are allocated
to different groups (for example, the
experimental group or the control group).

»  Between-subjects designs have no order
effects.

»  Random allocation of participants to groups
helps to reduce confounding variable bias in
between-subjects designs.

» A within-subjects design is a controlled
experiment where each participant is exposed
to both the experimental and the control
conditions.

»  In within-subjects designs, individual
differences between people do not influence
the results.

»  Within-subjects designs can suffer from the
order effect.

»  Counterbalancing can overcome the
order effect.

» A mixed design combines the between-
subjects and within-subjects design, with
multiple groups and data recorded at
multiple times.
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Interim summary

So far, this chapter has explored how to
precisely create a hypothesis and test it with

a study, and the research designs used for
research investigations. We focused much of our
attention on the controlled experiment, but we
also explored correlational studies and other
methodologies and showed why it is not always
possible, desirable or appropriate to investigate

some questions with an experiment.

Evaluating research includes closely considering
different elements of a study and how any data

it produces has been processed and analysed. In

this section we will first describe how quantitative
data can be processed and presented. We will then
introduce the important concepts that underlie data
analysis, including accuracy, precision, repeatability,
reproducibility and validity. Next, we will consider
how to evaluate whether findings support a
hypothesis, how to identify limitations of a study,
and how to understand and evaluate possible sources
of error and uncertainty. Finally, we look at both the
ethical concepts and guidelines and the health and
safety considerations that must apply to all research.

Processing quantitative
data

Whether you are deciding how to present your
own data or analysing a published research
investigation, it’s important to understand how
data can be processed and presented to best
communicate the results.

Displaying data in tables, bar

charts and line graphs

Data can be displayed in tables, charts or graphs.
These can be used to organise data, compare
variables and visualise relationships between

them. Figure 1.14 provides an example of a well-
constructed table, bar chart and line graph. A table
is a grid with horizontal rows and vertical columns
that is used to record and organise data. Statistics
that summarise data can also be included in tables.
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Next we will explore some key science skills
relevant to analysing and interpreting data
collected in research investigations. We will also
consider some theoretical concepts relevant to
understanding research investigations and data
analysis and ethical concepts and guidelines. These
are all important foundations for understanding
the research process and for ensuring that research
investigations validly and ethically assess what
they intend to investigate.

The terms ‘chart’ and ‘graph’ are often used
interchangeably but, technically speaking, a chart is
a visual representation of data that can take many
forms and a graph is a specific type of chart that
has two axes representing two variables. A bar
chart is a graph that shows data using separated
rectangular columns or ‘bars’ to represent the total
number (or other measures such as the mean) for
distinct categories of data. It shows how frequently
a particular group or score occurs in a data set. A
line graph represents the relationship between two
variables by a line that connects each data point
so that the reader can see the change from point
to point and the overall trend. When showing the
variables of a controlled experiment on a graph,
the IV is plotted on the horizontal axis and the DV
is plotted on the vertical axis.

Distribution of data

The distribution of data can be thought of as the
shape and symmetry of data when it is plotted

on a histogram. A histogram is a bar chart that
graphs just one variable, where the horizontal axis
represents the variable (the score or thing being
measured) and the vertical axis lists the frequency
at which that score is found in the data set (for
example, the number of participants that have that
score on that variable).

A data set is described as normally distributed
when its curve has the shape of a bell; it is highest
around the centre (indicating that there is a typical
score for most participants) and gradually decreases
in a relatively symmetrical pattern as scores move
away from the centre (indicating that there are
fewer participants who score towards the extremes).
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Bl Number of words recalled at 10-minute intervals after consuming a particular drink —————  Title
M2 il DI Independent variables clearly
| Water Coffee Tea High caffeine |  Soft drink identified with headings

Subject 102 a1 2 a1 | 2 (a1 ]2]Av 1] 2 ]|Av
o)
10\
20 \
30\

\ —

Dependent variable with units

Multiple test and average taken

b 10 - Music memory recall ¢ Number of syllables remembered
25 by subjects over 100 minutes
g 9
< 4] 100
£ {901
[3) 7 4 ~
- 3 807
R g 70-

Z 59 § 60+
© =
s 4 L 50
£ 8
5 3 £ 40
e 2] E‘ 30 A1
o 20 A1
I 10
z J
K T i T K T K ! T T T T T T T T T T
Trial 1 Trial 2 Trial 3 Trial 4 0 10 20 30 40 50 60 70 80 90 100
Classical music Rap music No music Bl d time (min)
apsed time (min
Trial

FIGURE 1.14 Examples of a a well-constructed table, b a bar chart and c a line graph

Normal distribution curve). An example of something that follows a
120+ T skewed distribution is income. Most people lie
relatively close to the mean, with some variation on
either side, but some very wealthy people earn far
9 more than the average person. Figure 1.16 shows
§ T two examples of histograms showing data that has
& 40+ a skewed distribution.

The terms ‘normally distributed” and ‘skewed’

can describe one specific data set or they can

0 1 2 3 4 5 6 7 8 9 10 describe the distribution of the population from
Score which the sample was recruited. For example,

: — imagine we have a data set with one value that is
FIGURE 1.15 A histogram of normally distributed data very different from the rest. This unusual value
An example of normal distribution is the height is called an outlier. We may say that the outlier in

of a randomly selected sample of people from our data set (obtained from measurements of our

the population. Figure 1.15 shows a frequency sample) could reflect the underlying distribution

distribution of normally distributed data. (the distribution of the data of the whole population)

A data set is skewed when the curve is not being a skewed distribution, or from a different

symmetrical (that is, uneven on one side of the underlying distribution.
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Positively skewed distribution

120 4 — 1 120 —
? 80 - E 80 -
(7]
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g =
= 40 A E 40 -
0 f T T T T T 1 0 t 1 1 1 1 F 1
6o 1 2 3 4 5 6 7 8 9 10 o 1 2 3 4 5 6 7 8 9 10
Score Score
FIGURE 1.16 Two histograms showing examples of data following a skewed distribution
Descriptive StatistiCS » The mean is a measure of central tendency that
ives the numerical average of a set of scores,
Descriptive statistics summarise the main features B . hg .
of an overall data set. Descriptive statistics caleulated by adding all the scores in a data set
’ and then dividing the total by the number of
describe the data set by condensing a set of values scores in the setg Y
down to a single numerical value. They can also be o . .
. . . . » The median is a measure of the middle score in
visualised in charts, tables and graphs. Descriptive data set. It is caleulated b )
. a data set. It is calculate arranging scores
statistics include measures of central tendency . N . y ging
(such as the mean, mode, and median values) and in a data set from the highest to the lowest and
. ’ ’ selecting the middle score. If there are two
measures of the range and spread of the data (such . & ) . —
as standard deviation) middle scores (if the data set contains an even
Measures of cent.ral tendency provide a number of scores), take the mean of these. WB
. o i 1.4.1
number that describes a ‘typical” score around » Themodeis a @easure of central tendency COLLECTING
which other scores lie. Central tendency is found by selecting the most frequently ég?LAT,NG
DATA

commonly measured by using three descriptive
statistics: the mean, median and mode.

occurring score in a set of scores.
Figure 1.17 shows the three measures of
central tendency (the mean, median and mode)

Measures of central tendency

[

Mean

d

Add all scores and divide
result by the total number
of scores

\2

A NGO A W

9
Mean: 4.9

Arrange scores from highest
to lowest and select the
middle score

\

v
Median Mode
J i

The most frequently
occurring score

\2 \2

9 1
7 3
6 4
4 6
4 7
3 4
1 9
Median: 4 Mode: 4

FIGURE 1.17 How to calculate the three measures of central tendency: mean, median and mode
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and demonstrates how to calculate these, using an
example data set.

This example shows that the different
measures of central tendency can be the same or
different values for a data set: in our example, the
median and the mode happened to be the same
value, but the mean had a slightly different value.

Standard deviation: a measure
of variability

‘While measures of central tendency provide valuable
information about the central or typical value in

a data set, they provide no information about the
variability of scores in the data set. Variability
means how spread out or clustered together the
scores are. Standard deviation (SD) is a measure
of variability that the average deviation (or distance)
of a set of scores from the mean (that is, the average
distance that a set of data points are from the mean).
Standard deviation uses a mathematical formula

to provide a standardised measure of the average
deviation of scores from the mean.

A standard deviation that is a large number
demonstrates high variability, as it indicates that
scores have a large average distance from the
mean. A standard deviation that is a sma// number
demonstrates low varzability, as this indicates that
scores have a small average distance from the mean.

Figure 1.18 shows the distribution of
three data sets plotted on the same graph. The
horizontal axis represents the score and the
vertical axis can be thought of as the number of
participants who have that score. All three data
sets have a mean of 50, but the spread of scores
(that is, variability) is different for each. The
data set represented by the purple line has a low
standard deviation (SD = 5), which means most
scores are clustered close to the mean (you can
see that the distribution is high at the centre and
there are not many scores at the extreme values
because the distribution does not cover a wide
area). The data set represented by the green line
has a high standard deviation (SD = 20) and
so this data set has scores that are much more
spread out. Notice how the green line does not
rise very much at the centre, because there are
fewer data points around the central value, but the
distribution covers a much wider area, meaning
there are more scores at the extreme values.
The data set represented by the pink line has a
standard deviation in between the other two data
sets (SD = 10).

Standard deviation example

Imagine a study has investigated two forms
of psychotherapy to treat anxiety. The first
form of psychotherapy is a traditional and

Mean

0 25 50

T
75 100

—SD=5 —SD=10 — SD =20

large standard deviation means high variability and large average distance from the mean
small standard deviation means low variability and small average distance from the mean

Figure 1.18 Three data sets with different standard deviations. A low standard
deviation means that data are clustered close to the mean. As standard deviation
increases, so does the spread of data. On this graph, the horizontal x-axis represents
a variable (for example, score) and the vertical y-axis represents the frequency with

which each score was found.
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well-established form of therapy that is found

to decrease anxiety by a relatively consistent
amount for all research participants. The second
form is a new form of psychotherapy that was
found to reduce anxiety by a large amount in
some participants and a small amount in other
participants, but it increases anxiety in some
participants. Both forms of psychotherapy could
have the same mean, but the variability measured
as standard deviation would be much larger for

the new form of psychotherapy.

Percentage and percentage
change

To calculate a percentage, you divide the number of
the subset by the total number and then multiply
the result by 100. Percentage change is the
difference between two percentages.

Let us consider the earlier example of an
experiment testing whether a new learning
program improves students’ reading ability.

In this example, we will only consider the
experimental group (that is, those who
participated in the learning program). To

pass the reading test, the student must read

the passage aloud with no errors. Before the
program, we ask 40 students to read a passage
aloud and 12 students pass the test. To calculate
the percentage who passed the test, we divide
the number of students who passed the test (12)
by the total number of students (40) and then
multiply it by 100.

12 — 200
30 X 100 = 30%

After the reading program, 28 students
pass the reading test. Once again, we divide the
number of students who passed the test (28)
by the total number of students (40) and then
multiply it by 100.

28 o
70 X 100 = 70%

The percentage change is the difference
between these two percentages, so we need to
subtract the initial percentage value from the final
percentage value.

70% — 30% = 40%

Here the percentage change is 40%, which
means that there was a 40% change in the
number of students who passed the test after the
intervention of the learning program.
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Data analysis concepts

Analysing data requires us to look behind the
actual data itself. It requires us to also to make a
judgement on the quality of the data collected.

True value

The concept of a true value is something many
other concepts build upon. The true value can be
defined as the value or range of values that would
be found if a quantity could be measured perfectly.
However, this idea is somewhat more complex

to consider in psychology than in other sciences.

In psychology, we investigate concepts that are
difficult to measure. Often concepts of interest
cannot be directly measured, but instead we have
to find a way to score the concept by measuring
things that reflect the concept. Nevertheless, we can
make use of the idea of true value when we analyse
numerical data. To make use of the true value idea,
we treat our constructs as if they would have a true
value if it were possible to measure them perfectly.

Accuracy and precision

In science, the accuracy of a measurement means
how close it is to the true value of the quantity being
measured. While accuracy is not quantifiable, it can
be used to describe measurement values as more
accurate or less accurate. That means accuracy is a
relative description, used to compare the accuracy
of different values with each other. Researchers aim
to make improvements in their research design to
make their measures more accurate (that is, closer
approximations of the true value).

Precision refers to how close a set of
measurement values are to one another. Precision
is determined by the repeatability and/or the
reproducibility of the measurements obtained
using a particular measurement instrument and
procedure (for example, equipment for measuring
participant response times, a psychological
questionnaire or a brain imaging technique).
Precision gives no indication of how close the
measurements are to the true value and is
therefore a separate consideration from accuracy.
It is possible for a measurement instrument to
produce precise (repeatable and reproducible)
measurements, but those measurements may not
be accurate. It is also possible to get an accurate
measurement of the true value by averaging a set
of highly variable (imprecise) measurements.
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Accuracy

High accuracy
Low precision

Low accuracy
Low precision

High accuracy
High precision

Low accuracy
High precision

Precision

FIGURE 1.19 A representation of the precision and accuracy
of measurements, where the bullseye of the dartboard
represents the true value

Another \

word for
‘reproducible’
is ‘replicable’.
The VCE
Psychology
Study Design
uses
‘reproducibility’
as the key

term, but
interchangeably
uses the term
‘replicable’
(and its
opposite
‘irreplicable’,
which means
not replicable/
reproducible).

N

WB

1.4.2
REPRODUCIBILITY
IN RESEARCH

Figure 1.19 shows a representation of precision
and accuracy on a dart board, where the bullseye in
the centre represents the true value and the darts
(the black dots) represent individual measurements.
This shows measurements can be:

» precise and accurate
» accurate but not precise
» precise but not accurate

» not accurate and not precise.

Repeatability and

reproducibility

Figure 1.20 shows examples of repeatability

and reproducibility. The VCE Psychology Study

Design defines them as follows.

» Repeatability is the closeness of the agreement
between the results of successive measurements
of the same quantity being measured, carried
out under the same conditions of measurement.
These conditions include the same measurement
procedure, the same observer, the same
measuring instrument used under the same
conditions, the same location, and repetition
over a short period of time one researcher
repeating a measurement of their own to see if
they get the similar results each time.

» Reproducibility is the closeness of the
agreement between the results of measurements
of the same quantity being measured, carried
out under changed conditions of measurement.
These different conditions include a different
method of measurement, different observer,
different measuring instrument, different
location, different conditions of use, different
time and/or different culture(s).

Repeatability Reproducibility

’ .

Figure 1.20 Repeatability is the agreement

of results or measurements under the same
conditions of measurement, and reproducibility is
the agreement of results or measurements under
changed conditions of measurement.

L

Repeatability and reproducibility both refer
to how close successive measurements of the same
quantity are. The closer the results are to each
other, the higher the repeatability or reproducibility.
However, the terms differ in that:

» repeatability is the agreement of results carried
out under the same conditions of measurement

» reproducibility is the agreement of results
carried out under changed (different) conditions
of measurement.

The conditions of measurement include the
measurement procedure, instruments, observers
(that is, the people recording the measurement),
culture of observers, location of study and timespan
between measurements (that is, repetition over a
short or long period of time).

Repeating experiments can help to determine
whether substantial errors exist, which is important
because there will always be a level of error with any
tools. Research findings are said to be robust if they
are not easily affected by the presence of some errors
in the data. Therefore, researchers should repeat
their experiments to ensure the findings are robust.

Scientific findings can be considered as
reproducible or not reproducible. If results are
reproducible, other researchers find the same results
when they repeat the experiment. If results are
not reproducible, other researchers get different
results when they repeat the experiment. Scientific
findings that are not reproducible (replicable) may
lack credibility, because this suggests that the initial
results may not reflect a true, measurable relationship,
but may rather have been a result of error or chance.
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Validity

Validity means how well the design of a scientific
investigation and its measurements provide
meaningful and generalisable information about
the psychological constructs of interest. The
validity of a psychological investigation tells us
how well the results from the study participants
represent true findings among the population of
interest outside of the study. There are two types
of validity: internal validity and external
validity.

A psychological investigation has internal
validity if it investigates what it sets out
to investigate. The internal validity of an
investigation depends on:

» how appropriate the investigation design is

» the sampling and participant allocation
techniques used

» whether there are extraneous and confounding
variables that affect the results.

A lack of internal validity means that the study

results deviate from the truth and therefore no

conclusions can be drawn.

A psychological investigation has external
validity if the results of the research can be applied
to similar individuals in a different setting (outside
the research context/in the real world). A lack of
external validity means that the research results
may not apply to individuals or situations outside
the study population. External validity can be
increased by using sampling techniques that ensure
the study population more closely resembles
the general population. External validity is also

Scientific research methods

increased by using measures that reflect the way
psychological processes operate in natural contexts.
For example, measuring memory using lists of
words in a lab may not have very high external
validity with memory for events in real-world
contexts.

If a study is not internally valid, the concept
of external validity is irrelevant. If a study has not
measured what it intended to measure, it is not
possible to generalise its results to the population
or make inferences about whether similar results

would occur in a real-world context.

Errors P
Measurement error is the difference between the WB
measured value and the true value of what is being

143

measured. Two types of measurement errors ERRORS
should be considered when you evaluate the quality

of data: random errors and systematic errors.

Figure 1.21 shows how errors are categorised.

Random errors

Random errors are unpredictable variations that /;
Remember:

can occur during measurement. When you take Random errors

multiple readings of the same thing, random affect the

measurement errors cause small variations so that precision of a

you end up recording a spread of readings. Such measurerrllent.

rrors affect the precision of a m rement (that Systematic

'eo\aec e precision of a measurement (tha errors

1s, how close a set of measurement values are to affect the

one another). Random errors can be caused by accuracy of a
measurement.

limitations of instruments, environmental factors

(such as sudden noises or interruptions) and slight |/

variations in procedures.

Types of errors
I

Measurement errors

)

Personal errors
Mistakes, miscalculations,
and observer errors

They should not be included in
the reporting or analysis of data.

\f

\)

Random errors Systematic errors
Unpredictable variations that Consistent (or proportionate)
occur during measurement. variations in the measurement
They affect the precision of a process.
measurement. They affect the accuracy of a

measurement.

FIGURE 1.21 Different types of errors
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Don't confuse
measurement
errors with
personal errors.

Don't confuse '\

the terms
‘error” and
‘uncertainty’.
They are not
synonyms.

R

The effect of random errors can be reduced
by making more or repeated measurements
and calculating a mean. The average value
of repeated measurements can be used as the
final value. The resulting reduction in random
errors should mean that the final value is a
closer approximation of the true value. The
effect of random errors can also be reduced by
increasing the sample size and/or by refining the

measurement method or technique.

Systematic errors

Systematic errors affect the accuracy of a
measurement by causing all of the readings to
differ from the true value. They affect the reading
by a consistent amount (or by the same proportion)
each time a measurement is made. This causes all
of the readings to be shifted away from the true
value in the same direction.

Systematic errors may be caused by measuring
instruments not being correctly calibrated or by
environmental interference. Systematic errors can also
be caused by observational error if there is a consistent
distortion in the way we view things that causes errors
that are the same every time (for example, a tall person
reading a thermometer from a higher viewpoint and
recording a lower measure than the true value every
time). Most systematic errors can be reduced by
knowing how to use the measurement instrument
correctly and being familiar with its limitations.

You cannot improve the accuracy of measurements
that have systematic errors by repeating those
measurements, because systematic errors will be

present in all the measurements you make.

Personal errors

Personal errors are not measurement errors. Personal
errors are mistakes, miscalculations and observer
errors when conducting research. Personal errors
should not be included in reporting and analysis of
data. Rather, if a researcher makes personal errors,
they should repeat the experiment correctly.

Uncertainty

The scientific method is designed to reduce

the degree of uncertainty about observations,
relationships and causes. Researchers use it to
reduce uncertainty:

» in the observations they make

» about the relationships between variables of

interest

» about the causes of the relationship they are
interested in.

The uncertainty of a measurement reflects
the lack of exact knowledge of the true value of
the measurement. All measurements are subject to
uncertainty because all measurements have many
possible sources of variation. Because all inferences
and conclusions in research depend on uncertain
measurements, this uncertainty extends to all
inferences and conclusions.

Psychological measurement tools (for example,
surveys) are used to measure psychological
constructs, which are, by nature, not directly
measurable. Therefore, there is always a degree
of uncertainty associated with measurements of
psychological constructs.

The concept of uncertainty is especially
relevant when evaluating data. You should
always be vigilant for things that increase
uncertainty, such as possible sources of bias,
contradictory data and incomplete data.
Incomplete data are data that are missing,
such as questions without answers or variables
without observations. Contradictory data are
incorrect data: for example, a 5-point scale
intended to be scored from 1 ‘strongly disagree’
to 5 ‘strongly agree’, that may have been miss-
scored so that 1 represents 'strongly agree” and
5 represents ‘strongly disagree’, thus reversing
the interpretation of the findings. Make sure you
carefully consider sources of uncertainty both
in data you have collected yourself and in data
provided by others.

Outliers

Outliers are data points that differ substantially
from the rest of the collected data. Figure 1.22
shows a plot of results where an outlier is present.
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FIGURE 1.22 Outliers are data points that differ
substantially from the rest of the collected data.
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An outlier can be caused by a measurement or
recording error or it can simply be an uncommon
value. Uncommon values can appear in a data set
by chance and so are more likely to be found in
a larger sample. Therefore, you would expect to
find a small number of outliers in a data set of
a large sample. An outlier from a measurement
or recording error can have a significant impact
on the results and can affect the validity of the
research.

An outlier can also be a valid measurement
that stands out from the rest (that is, a true reading
of a rare data point). Such outliers can occur in
a data set due to natural variation. An outlier
score can be a valid data point from an underlying
skewed distribution or other non-normal
distribution. In a skewed distribution, the data set
may include very high or very low data points that
are valid. For example, in a study of income (which
follows a skewed distribution in the population),
having a very wealthy person in a sample would
give a valid outlier score.

If you obtain outliers in research results,
you must distinguish between those that are
valid measurements and those that result from
measurement error. One way to investigate
whether an outlier is an error or an uncommon
value is by repeating measurements. If the outlier
is a valid value, it should remain in the data set on
the second repetition of data collection, whereas if
the outlier 1s due to a measurement error, it would
be unlikely that the same measurement error would
appear again.

When you analyse a study, make sure you
reflect on how different types of outliers would
affect the testing efforts and validity of the
research. If an outlier is just an uncommon value, it
can still be considered a valid data point. However,
if an outlier is an error, it can compromise the
validity of the research.

Sample size and the quality
of data

Sample size has a significant impact on the quality
of data. Using a larger sample size for a study
makes it more likely you will find an effect or a
relationship, if one exists. Larger sample sizes

improve data quality for several reasons.

9780170465052
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Outliers and errors have less impact on the
results you get from a larger sample. In small
samples, natural variation can significantly
influence the results, whereas natural variation
is usually averaged out in larger samples. If an
error or an outlier is present in a data set from
a sample size of 100, it will have less effect than
an error or outlier present in a data set from a
sample size of 10. The conclusions from the data
collected from the larger sample will therefore
be less affected by this error, which means that
increasing the sample size can improve the
quality of the data.

A larger sample size also means that the
sample is more likely to be representative of the
population because there is more chance that it
will include any natural variation and less chance
that it will be a unique sample that does not
reflect the general population. For these reasons,
a larger sample size improves the study’s validity
and enhances certainty in the data. It follows that

a large sample size makes a study more repeatable

and reproducible, because it makes it more likely
that findings reflect effects present in the real
world.

The issue of small sample sizes is a serious
problem for psychological research and for
scientific research in general. Many historically
important scientific studies were conducted
with small samples. When other researchers
attempted to reproduce these studies to confirm
the findings, they got different results. This
problem has contributed to what is called the
‘the replication crisis’ (or the reproducibility
crisis) and has received significant attention
in the past decade. There is a movement in the
psychological research community to increase
the sample sizes used in studies to address
this issue and improve the quality of research
findings.

Evaluating data and
investigation methods

When you evaluate an investigation, you need to
consider both the data and investigation method

itself. To do so, you need to apply the concepts that

you have learned in the previous sections.

WB

14.4
ANALYSING
DATA

[ Don't confuse

errors and
outliers.
Remember
that outliers
must be
further
analysed and
accounted
for, rather
than being
automatically
dismissed.
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145
EVALUATION
OF
RESEARCH

Evaluating a research design

Students are often asked to evaluate a research
design for the extended response question on the
VCE exam. This type of question often provides
an example of a study that you will need to read
and evaluate. The question may tell you which
concepts to write about or you may need to
determine which concepts are relevant. The kinds
of things the examiner may be looking for can be
found in the key science skills section of the VCE
Psychology Study Design; in particular, in the dot
points that use the word ‘evaluate’. The concepts
that you may need to draw on to answer this
question include:

» you may be asked to evaluate data to determine
the degree to which the evidence supports or
refutes the initial prediction or hypothesis, or
supports the aim of the investigation

» you may need to evaluate investigation methods
and possible sources of error or uncertainty

» you may need to suggest improvements to
increase validity and to reduce uncertainty

» when evaluating data, you may need to identify
outliers and contradictory or incomplete data;
or comment on certainty in data, which includes
the effects of sample size on the quality of data

» you may need to apply the science skills and
concepts of accuracy, precision, repeatability,
reproducibility, validity and errors

» you may also need to consider cultural biases
that could affect the results (for example,
WEIRD samples) or consider ethical concepts
and guidelines.

Does the evidence support
the aims?

‘When you interpret the results of a research
investigation, it is important to reflect on and critique
whether the evidence supports the aims. Ask yourself,
‘Has the study answered the question it set out to
answer?” Limitations of the study can be difficult to
anticipate and are sometimes only identified during or
after the research has taken place. For example:

» after recruitment, the researcher may identify
that the sample is not representative of the
population; this would affect external validity
because the findings are unlikely to generalise
to the broader population

» during the investigation, the researcher may
identify unexpected factors that compromise the
internal or external validity of the study

» during data analysis, other problems, such as

measurement errors, may be identified.

Identify limitations
of conclusions

All studies have limitations and all conclusions
drawn from studies are inherently limited. The
evidence may support the conclusions being drawn
but there is always a level of uncertainty and room
for improvements in the study design. Limitations
are often unavoidable and may be caused by

design constraints such as difficulties recruiting
participants, small sample size, time constraints or
inability to control EVs.

When considering the potential limitations
of findings, researchers should consider whether
their interpretations of the results would apply
in different cultural contexts. Researchers
should also consider whether cultural biases
are present in their testing methods. For
example, people may perform poorly on a test
that has been developed and standardised for a
different cultural group. The test might assume
participants have background knowledge or
particular ways of interpreting material; however,
some cultural groups may not have been exposed
to the testing methods or may interpret them
differently through their own cultural context.
Also, what is considered normal behavioural,
cognitive and socio-emotional functioning can
be influenced by cultural contexts, such as the
traditional customs and beliefs of a particular

culture or society.

Ethics

Ethics is a guiding framework that all research
investigations must follow. Because psychological
research involves human (and sometimes animal)
participants, research investigations should

only proceed if they can be carried out ethically.
Ethical concepts and guidelines provide moral
guidance for making decisions about the design
and implementation of a research investigation.
You must apply your ethical understanding
across all units of VCE Psychology, particularly
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when you design and conduct your own research The ethical concepts are:
investigation. » Beneficence: The commitment to maximising ( Ethical
VCE Psychology requires students to know: benefits and minimising the risks and harms szgfgltfnar €

» five ethical concepts, which you can use involved in taking a particular position or iature and
to explore the conduct of psychological course of action. are separate
investigations and to determine whether a » Integrity: The commitment to searching for to any specific

. S . . ethical
research investigation is ethically acceptable knowledge and understanding and the honest principles,

» six ethical guidelines, which you should reporting of all sources of information and guidelines,
consider when you are conducting and results, whether favourable or unfavourable, codes or
evaluating psychological investigations. in ways that permit scrutiny and contribute to legislation.

The five ethical concepts are: beneficence, public knowledge and understanding. /
integrity, justice, non-maleficence and respect » Justice: The moral obligation to ensure that there
(Table 1.2). is fair consideration of competing claims; that

The six ethical guidelines that underpin there is no unfair burden on a particular group

psychological research are confidentiality, from an action; and that there is fair distribution

debriefing, informed consent procedures, use of of and access to the benefits of an action.

deception in research, voluntary participation and » Non-maleficence: Involves avoiding the

withdrawal rights (Table 1.3). causations of harm; however, as a position

The full definitions of the ethical concepts and or course of action may involve some degree
guidelines as listed in the VCE Psychology Study of harm, the concept of non-maleficence J—
Design are provided below. implies that the harm resulting from any

position or course of action should not be WB
disproportionate to the benefits from any 1.4.6 THE ETHICS
SPIDER

position or course of action.

TABLE 1.2 A summary of the five ethical concepts for psychology research

Concept
Beneficence
Integrity

Justice
Non-maleficence

Respect

Description

Having a commitment to do good (and minimise risks and harms)
Acting with honesty and transparency

Ensuring fair distribution of benefits, risks, costs and resources
Avoiding harm or ensuring potential harm is outweighed by benefits

Giving due regard to individual difference and ensuring the right to autonomy and choice

TABLE 1.3 A summary of the six ethical guidelines for psychology research

Guideline
Confidentiality
Debriefing

Description
Ensuring the privacy of participants’ personal information

After the experiment, disclosing the aim, results and conclusions, answering questions and
providing support

Informed consent procedures = Ensuring participants understand the nature, purpose and risks of the study before

agreeing to participate

Use of deception in research  Concealing aspects of the study (only used when absolutely necessary, and must be

Voluntary participation

Withdrawal rights

9780170465052

accompanied by debriefing)
Ensuring there is no coercion or pressure to participate

Allowing participants to discontinue involvement in an experiment, without penalty
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1.4.7 ETHICS

Read the \

exam question
carefully to

see whether it
asks for ‘ethical
concepts’

or ‘ethical
guidelines’.
Don't get

these mixed
up. Where the
question asks
for something
vaguer like
‘ethical
considerations’,
you should
specify in your
response which
of your
responses are
concepts and
which are
guidelines.

R

» Respect: Involves consideration of the extent
to which living things have an intrinsic value
and/or instrumental value; giving due regard
to the welfare, liberty and autonomy, beliefs,
perceptions, customs and cultural heritage
of both the individual and the collective;
consideration of the capacity of living things
to make their own decisions; and when living
things have diminished capacity to make their
own decisions, ensuring that they are empowered

where possible and protected as necessary.

Source: VCE Psychology Study Design
(2028-2027), p. 20

The ethical guidelines, as listed in the VCE

Psychology Study Design, are:

» Confidentiality: The privacy, protection and
security of a participant’s personal information
in terms of personal details and the anonymity
of individual results, including the removal of
identifying elements.

» Debriefing: Ensures that, at the end of
the experiment, the participant leaves
understanding the experimental aim, results
and conclusions. Any participant questions
are addressed and support is also provided
to ensure there is no lasting harm from their
involvement in the study. Debriefing is essential
for all studies that involve deception.

» Informed consent procedures: Ensure
participants understand the nature and purpose
of the experiment, including potential risks (both
physical and psychological), before agreeing to
participate in the study. Voluntary written consent
should be obtained by the experimenter and, if
participants are unable to give this consent, then a
parent or legal guardian should provide this.

» Use of deception in research: Is only
permissible when participants knowing the
true purpose of the experiment may affect their
behaviour while participating in the study and
the subsequent validity of the experiment.

The use of deception is discouraged in
psychological research and used only when
necessary.

» Voluntary participation: Ensures that there
is no coercion of or pressure put on the
participant to partake in an experiment and
they freely choose to be involved.

» Withdrawal rights: Involves a participant
being able to discontinue their involvement
in an experiment at any time during or after
the conclusion of an experiment, without
penalty. This may include the removal of the
participant’s results from the study after the
study has been completed.

Source: VCE Psychology Study Design
(2025—2027), pp. 20—21

Safety

Health and safety are important considerations

for practical exercises in all sciences. If you

are undertaking your own practical research
investigations, you must consider any relevant
occupational health and safety guidelines. In Victoria,
workplaces are covered by the Occupational Health
and Safety (OHS) Act 2004. As some psychology
experiments are conducted in laboratories,
researchers must ensure safe laboratory practices
when planning and conducting investigations by
using risk assessments, supported by safety data
sheets (SDS), and accounting for risks. SDSs are
usually only relevant if you are using chemicals

as part of your investigation (more relevant to the
sciences other than psychology). If your research
does not use chemicals, but requires participants to
take some actions that may cause harm, you will need
to complete a risk assessment form (Figure 1.23).
Your school is likely to have one of these documents
for you to complete when you conduct your
experiment. If you are unsure of either the ethical
or the health and safety aspects of your experiment,
check with your teacher.
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Knowledge

|/we have read and understood the potential hazards and standard handling procedures of all the equipment, chemicals
and living organisms.

I/we have read and understood the (Material) Safety Data Sheets for all chemicals used and produced.

I/we have copies of the (Material) Safety Data Sheets of all the chemicals available in or near the laboratory.
Agreement by student(s)

I/we, Bill Wilkins, Mary Newt, Christina Lee, agree to conduct this experiment safely in accordance with school rules and
teacher instructions.

Risk assessment
I/we have considered the risks of:

fire breakage of equipment electrical shock radiation

explosion cuts from equipment escape of pathogens waste disposal
chemicals in eyes sharp objects heavy lifting inappropriate behaviour
inhalation of gas/dust rotating equipment slipping, tripping, falling allergies

chemicals on skin vibration and noise falling objects special needs

runaway reaction pressure heat and cold other risks

Assessment by student(s)

I/we have assessed the risks associated with performing this experiment in the classroom on the basis of likelihood and
consequences using the School's risk matrix, according to International Organization for Standardization Standard 1SO
31000:2009 and the Risk Management Guidelines, HB 436:2013.

I/we consider the inherent level of risk (risk level without control measures) to be:

Low risk Medium risk High risk Extreme risk

Control measures:

Always point test tube away from any person.

Add hydrochloric acid slowly and carefully to avoid vigorous reaction and projection of material from test tube.
Dip matches and tapers in water to ensure extinguished before disposal.

Additional measures: safety glasses, gloves

With the specified control measures in place, |/we have found that all the risks are "low risk". Risks will therefore be
managed by routine procedures in the classroom, in combination with the specified control measures.

Certification by teacher

| have assessed the risks associated with performing this experiment in the classroom on the basis of likelihood and
consequences using the School's risk matrix, according to International Organization for Standardization Standard ISO
31000:2009 and the Risk Management Guidelines, HB 436:2013. | confirm that the risk level and control measures
entered by student(s) above are correct and appropriate.

Name: Signature:

Certification by Laboratory Technician

| have assessed the risks associated with preparing the equipment, chemicals and living organisms for this experiment
and subsequently cleaning up after the experiment and disposing of wastes, on the basis of likelihood and consequences
using the School's risk matrix, according to International Organization for Standardization Standard ISO 31000:2009 and
the Risk Management Guidelines, HB 436:2013.

| consider the inherent level of risk (risk level without control measures) to be:

Generated with Student RiskAssess (https://www.riskassess.com.au)

Figure 1.23 An example of a risk assessment form

O=vr KEY CONCEPTS 1.4

» A table records and organises data using »  Descriptive statistics are single numerical

»

»

»

»

horizontal rows and vertical columns.

A bar chart uses bars to represent total
numbers (or summary statistics) of distinct
categories.

A line graph displays a line that connects
data points to show changes, trends and
relationships in the data.

A normal distribution of data is relatively

symmetrical and takes the shape of a bell.

A skewed distribution is a data distribution
that is not symmetrical.

9780170465052

»

»

values that summarise a data set. They
include measures of central tendency (mean,
mode, median) and variability (standard
deviation).

Variability tells us how close or far apart
scores are.

A large standard deviation means there is
high variability (scores are more spread out
from each other) whereas a small standard
deviation shows low variability (scores are
closer together).
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The true value is the value or range of values
that would be found if the quantity could be
measured perfectly.

Accuracy is the closeness of a measurement
to the true value.

Precision is how close a set of measurement
values are to one another (not necessarily to
the true value).

Repeatability is the agreement of results
carried out under the same conditions of
measurement.

Reproducibility is the agreement of results
carried out under different conditions of
measurement.

Researchers should repeat experiments to
ensure findings are robust.

Findings are generalisable if they can be
applied to other people and/or contexts.

An investigation is internally valid if it
investigates what it set out to investigate.
Lack of internal validity implies that the
results of the study deviate from the truth
and therefore no conclusions can be drawn.
An investigation is externally valid if the
results of the research can be applied to
similar individuals in a different setting.

Lack of external validity implies that the results
of the research may not apply to individuals
who are different from the study population.

»

»

»

»

»

»

»

»

»

»

»

»

Personal errors are mistakes, miscalculations
and observer errors.

Random errors affect the precision of a
measurement.

Systematic errors affect the accuracy of
measurements.

The scientific method attempts to reduce
uncertainty.

Outliers are data points that differ substantially
from the rest of the collected data.
Contradictory data are incorrect data.
Incomplete data are missing data, such

as questions without answers or variables
without observations.

Larger sample sizes improve data quality.
The five ethical concepts in VCE Psychology
are: beneficence, integrity, justice,
non-maleficence and respect.

The six ethical guidelines that underpin
psychological research are: confidentiality,
debriefing, informed consent procedures,
use of deception in research, voluntary
participation and withdrawal rights.

When undertaking any research
investigation, you must consider all relevant
health and safety guidelines.

Use risk assessments and safety data

sheets to identify and account for risks in
experiments conducted in a laboratory.
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1 Chapter summary

KEY CONCEPTS 1.1

»

»

»

»

»

»

»

A research question defines the question that a
research investigation tries to answer.

An aim is a broad statement about the goal of a
research investigation.

A hypothesis is a proposed answer to a research
question (made before the investigation is
conducted). It is usually a directional statement about
the relationship between the variables and states the
expected results of a research investigation.

A research investigation is used to test a hypothesis.
Data are any information collected in scientific
investigations.

Primary data are data we collect ourselves from a
study.

Secondary data are data collected by someone else
that we use when conducting a literature review.

KEY CONCEPTS 1.2

»

»

»

»

»

»

»

»

Each type of research design has specific benefits and
limitations.

A controlled experiment involves experimental
manipulation of a variable to determine the effect on
an outcome(s) of interest.

A correlational study is a non-experimental
investigation of the relationship between variables.
Correlations can be visually represented by plotting
two variables on a graph.

Correlation does not equal causation.

A positive correlation is where high scores for one
variable occur with high scores for another variable.
A negative correlation is where high scores for one
variable occur with low scores for another variable.
A case study is an investigation of one particular
example of an activity, behaviour, event or
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»

»

»

»

»

»

»

»

»

»

»

»

»
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CHAPTER 1
SUMMARY

Quantitative data are numerical (recorded in the form
of numbers).

Qualitative data are non-numerical (descriptive).
Sampling is the selection of participants from a
population to participate in a research investigation.
Convenience sampling means recruiting participants
that are readily available.

WEIRD samples (Western, educated, industrialised,
rich and democratic) under-represent a large
proportion of the population.

Random sampling gives every member of the
population an equal chance of being recruited.
Stratified sampling ensures that the sample contains the
same proportions of participants from each stratum as
the proportions in the population of interest.

Using larger samples can improve representativeness.

problem, to acquire knowledge about the process
as a whole.

Classification and identification are processes used

to organise phenomena into categories and identify
examples of that categorisation.

Fieldwork involves observing and interacting with an
environment in the real world.

Modelling means creating a representation of an
event, process or system of concepts.

Product, process or system development is the design
or evaluation of a process, system or artefact to meet
a human need.

A literature review is a report produced by

reading scientific research on a particular area and
summarising it.



NELSON PSYCHOLOGY VCE UNITS 1 & 2

KEY CONCEPTS 1.3

»

»

»

»

»

»

»

»

»

»

Manipulation of a variable gives the controlled
experiment the unique ability to find cause-and-
effect relationships between variables.

The independent variable (1V) is the variable that the
researcher manipulates.

The dependent variable (DV) is the variable that the
researcher records to see whether it has been affected
by a change in the IV.

IVs and DVs are only relevant to controlled
experiments.

When plotted on a graph, the IV goes on the
horizontal axis and the DV goes on the vertical axis.
An extraneous variable (EV) may affect the DV and
influence the results in an unwanted way.

A confounding variable does affect the DV and
influences the results in an unwanted way.

A controlled variable is held constant in an investigation.
A controlled variable is not the same as a control group.
A between-subjects design is a controlled
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A table records and organises data using horizontal
rows and vertical columns.

A bar chart uses bars to represent total numbers (or
summary statistics) of distinct categories.

A line graph displays a line that connects data points
to show changes, trends and relationships in the data.
A normal distribution of data is relatively
symmetrical and takes the shape of a bell.

A skewed distribution is a data distribution that is not
symmetrical.

Descriptive statistics are single numerical values

that summarise a data set. They include measures

of central tendency (mean, mode, median) and
variability (standard deviation).

Variability tells us how close or far apart scores are.
A large standard deviation means there is high
variability (scores are more spread out from each
other) whereas a small standard deviation shows low
variability (scores are closer together).

The true value is the value or range of values that would
be found if the quantity could be measured perfectly.
Accuracy is the closeness of a measurement to the
true value.

Precision is how close a set of measurement values
are to one another (not necessarily to the true value).
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experiment where participants are allocated to
different groups (for example, the experimental
group or the control group).

Between-subjects designs have no order effects.
Random allocation of participants to groups helps to
reduce confounding variable bias in between-subjects
designs.

A within-subjects design is a controlled experiment
where each participant is exposed to both the
experimental and the control conditions.

In within-subjects designs, individual differences
between people do not influence the results.
Within-subjects designs can suffer from the order
effect.

Counterbalancing can overcome the order effect.

A mixed design combines the between-subjects and
within-subjects design, with multiple groups and
data recorded at multiple times.

Repeatability is the agreement of results carried out
under the same conditions of measurement.
Reproducibility is the agreement of results carried out
under different conditions of measurement.
Researchers should repeat experiments to ensure
findings are robust.

Findings are generalisable if they can be applied to
other people and/or contexts.

An investigation is internally valid if it investigates
what it set out to investigate.

Lack of internal validity implies that the results of

the study deviate from the truth and therefore no
conclusions can be drawn.

An investigation is externally valid if the results of
the research can be applied to similar individuals in a
different setting.

Lack of external validity implies that the results of
the research may not apply to individuals who are
different from the study population.

Personal errors are mistakes, miscalculations and
observer errors.

Random errors affect the precision of a measurement.
Systematic errors affect the accuracy of
measurements.

The scientific method attempts to reduce uncertainty.
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Outliers are data points that differ substantially from
the rest of the collected data.

Contradictory data are incorrect data.

Incomplete data are missing data, such as
questions without answers or variables without
observations.

Larger sample sizes improve data quality.

The five ethical concepts in VCE Psychology are:
beneficence, integrity, justice, non-maleficence and
respect.

The six ethical guidelines that underpin
psychological research are: confidentiality,
debriefing, informed consent procedures, use of
deception in research, voluntary participation and
withdrawal rights.

When undertaking any research investigation, you
must consider all relevant health and safety guidelines.
Use risk assessments and safety data sheets to
identify and account for risks in experiments
conducted in a laboratory.




Area of study 1: What influences
psychological development?

Area of study 2: How are mental processes
and behaviour influenced by the brain?

Area of study 3: How does contemporary
psychology conduct and validate
psychological research?
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<
>
w
>
e
~
2
]
<]
2
n
o
o
[<]
o
<




Psychological development

Key knowledge

the interactive influences of hereditary and environmental factors on a person’s psychological

development

the biopsychosocial approach as a model for considering psychological development and mental

wellbeing

the process of psychological development (emotional, cognitive and social development) over the course

of the life span

the role of sensitive and critical periods in a person's psychological development

Key science skills

Develop aims and questions, formulate hypotheses

and make predictions

» identify independent, dependent and controlled
variables in controlled experiments

Plan and conduct investigations

» design and conduct investigations; select and
use methods appropriate to the investigation,
including consideration of sampling technique
and size, equipment and procedures, taking into
account potential sources of error and uncertainty;
determine the type and amount of qualitative and/
or quantitative data to be generated or collated

Generate, collate and record data

» record and summarise both qualitative and
quantitative data, including use of a logbook as
an authentication of generated or collated data

organise and present data in useful and meaningful
ways, including tables, bar charts and line graphs

Analyse and evaluate data and investigation methods

»  process quantitative data using appropriate
mathematical relationships and units, including
calculations of percentages, percentage change
and measures of central tendencies, and

9780170465052

demonstrate an understanding of standard
deviation as a measure of variability

identify and analyse experimental data
qualitatively, applying where appropriate
concepts of: accuracy, precision, repeatability,
reproducibility and validity of measurements;
errors (random and systematic); and certainty
in data, including effects of sample size on the
quality of data obtained

Construct evidence-based arguments and draw

conclusions

» evaluate data to determine the degree to
which the evidence supports the aim of the
investigation, and make recommendations, as
appropriate, for modifying or extending the
investigation

Analyse, evaluate and communicate scientific ideas

» discuss relevant psychological information,
ideas, concepts, theories and models and the
connections between them

Source: VCE Psychology Study Design (2023-2027),
pp. 24, 12-13




2 Psychological development

Scientific investigation covers a vast array of topics; however, one topic that scientists
have been fascinated with for a long time is our psychological development.
There is a wealth of scientific research that tries to answer the question, how
do we get to be the way we are? What biological, genetic, social, cultural and
environmental factors will influence who we’ll become?

2.1

Interaction

of hereditary and
environmental factors

You have probably heard of the nature versus
nurture debate: which do you think has a greater
influence on our psychological development?
Nature refers to hereditary factors that influence our
development, such as genetic characteristics that
you inherit from previous generations: are you born
with characteristics that make you who you are?
In contrast, nurture refers to the environmental
factors that make us who we are: how do your
experiences influence your psychological
development? Or could it be

a mixture of both? \\ E

2.2
The biopsychosocial
model

.....

-
ey pal | N e
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Do both nature and nurture
contribute to our physical
and mental wellbeing? The
biopsychosocial model proposes that
biological, psychological and social
factors interact together, and this
is what determines our mental
wellbeing throughout
our lifetime.
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2.3

Psychological development
over the life span

Many development theorists agree that
our early life experiences are extremely
important in our psychological development,
particularly an infant's relationship to
their primary caregiver. There are lots
of theories that feed into this, such as
Piaget's theory, which looks at cognitive
development and how our thinking
processes develop.

2.4
Sensitive and critical periods in
psychological development

Sometimes, timing really is everything.
Throughout the early stages of our life span,
it feels like we learn quickly. This is why we're
encouraged to learn to read and write in the
first years of school, when our brain is primed

to learn new skills. These periods are known as
‘sensitive’ periods. However, there are some
cognitive or motor skills that we need to
learn during a ‘critical’ period, or these
skills may never be acquired.

Psychological development continues all throughout the life span. There are many
ways in which our cognitive, emotional and social capabilities may be affected,
and you will continue to study how we become who we are as you explore the subject

of psychology.
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Imagine you found out one day that there was
another person exactly like you. Someone who
shared your exact biological make up who had
been living in another home, with another family
in other state your entire life. Would you be
similar to this person? Have the same interests,
personality, intelligence and social skills? Well,
this is precisely what happened to a set of twins
known as the Jim twins.

Jim Springer and Jim Lewis are identical
twins who were separated at 4 weeks of age and
reunited at the age of 39 years, in 1979. When
they were brought together, there appeared to
be some uncanny similarities between the twins.
Both worked as part-time deputy sheriffs, spent
their holidays in Florida, owned dogs named “Toy’
and drove the same type of car. One twin named
his son James Allan and the other named his
son James Alan. Both men married and divorced
women named Betty (Santrock, 1997). They
shared a dislike of spelling, but liked maths. They
both enjoyed carpentry and mechanical drawing,
had almost identical smoking and drinking habits
and chewed their fingernails down to the quick.

Know your key terms

Abstract thinking Hypothetico-
Accommodation deductive reasoning
Animism Mental wellbeing
Assimilation Nature
Attachment Nature versus nurture
Biopsychosocial Nurture

model Object permanence
Centration Psychological
Classification development
Cognition Psychosocial dilemma
Concrete thinking Reversibility of
Conservation thought
Critical period Schema
Egocentrism Sensitive period
Generativity Strange situation
Goal-directed test

behaviour Symbolic thinking

Jim and Jim are just one set of twins who took part
in the ‘Minnesota Study of Twins Reared Apart’

in 1990. This study aimed to investigate the effect
that environmental and genetic factors have on a
person’s psychological development. This chapter
explores the many facets and complexities of an
individual’s psychological development.

Alamy Stock Photo/Yuri Arcurs

Figure 2.1 Psychological development is
determined by the interaction of biological,
genetic, social, cultural and environmental
factors occurring throughout the life span

®
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Psychological development is the process
of growth and change in humans’ cognitive,
emotional, and social capabilities and functioning
over the life span, from conception to old age.
Psychologists have traditionally focused their
attention on the psychological development
occurring in the early stages of the life span
because these changes generally provide a basis

CHAPTER 2 / Psychological development

for future development and behaviour. However,
development does not stop once an individual
reaches a certain age; it continues throughout
the life span. Psychological development is
influenced by the interaction of biological,
genetic, social, cultural and environmental
factors (Figure 2.1).

Interaction of hereditary and

environmental factors

The terms mature’ and ‘nurture’ are used in
psychology to describe two major forces in the
development of humans. Psychologists have long
debated whether nature (hereditary factors) or
nurture (environmental factors) has a greater
influence on development. Most psychologists
today agree that there is an important interaction
between both inherited factors and environmental
factors in the development of an individual. It

is not the case that one is more important than
the other in contributing to an individual’s

psychological development.

Nature: hereditary factors

The term hereditary refers to the inborn,
inherited genetic factors passed from biological
parents to children that partly determine
individual characteristics; this is the nature
component within the nature versus nurture
debate. An incredible number of individual
features are set at conception when a sperm
and an ovum (egg) unite and the genetic
components of an individual are assembled.
For example, a characteristic such as your eye
colour is genetically determined by the genes
inherited from your biological parents. Other
physical traits passed down via our genes
include blood type, body type, skin pigment,
hair colour and susceptibility to certain
diseases and disorders. Some of these

genetic characteristics are almost completely
determined by nature, such as eye colour;
other characteristics, such as height, are also
influenced by environmental factors.

9780170465052

How genes affect inherited
characteristics

Genes are made up of sections of DNA that may
code for specific traits or characteristics in an
individual. Genes are in every cell in the body
and occur in structures called chromosomes.
Sometimes genes are referred to as being for’

a specific characteristic or behaviour. This is
not really how our genes work. Genes may
contribute to different behaviours, but not as
directly as this statement would suggest. For
example, there are no genes for’ aggression;
rather, a gene may affect aggressive behaviour by
promoting growth in brain systems that respond
to external stimuli and that organise aggressive
behaviour (Gray, 1994). A typical human cell
has 46 chromosomes, or 23 pairs (Figure 2.2).
In each pair, one chromosome is inherited

from the biological mother and the other from
the biological father. Males and females have
the same chromosomes, except for the sex
chromosomes: males have XY and females

have XX chromosomes.

There are some well-studied genetic
disorders that affects a person’s psychological
development, such as Down syndrome,
which occurs because of atypical chromosome
formation. People with Down syndrome,
also called trisomy 21, have an extra
chromosome 21, giving a total of 47
chromosomes instead of 46 (Figure 2.2).

This extra chromosome leads to characteristic
physical features, health development challenges
and some level of intellectual disability.
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2.1
ENVIRONMENT
AND INFANT
DEVELOPMENT
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Figure 2.2 a The 22 numbered chromosome pairs in the human body and the sex chromosomes.
b The chromosomes of an individual with Down syndrome

These characteristics vary in individuals with

Down syndrome as each person has other

genes that differ and different environmental factors

that affect them (Down Syndrome Australia, 2022).
There are other diseases and disorders that

some people are said to be genetically vulnerable

towards contracting. Genetic vulnerability or

susceptibility refers to an increased likelihood

of developing a particular disorder or condition

based on a person’s inherited genetic features.

Certain types of cancers, diabetes, heart

disease and even some mental disorders such

as schizophrenia have a genetic link. However,

this does not mean that if both parents have

one of these illnesses that they will certainly be

developed. In most instances, environmental and

lifestyle changes can play an important role in

the heritability of these diseases, highlighting

the interactive nature of hereditary and

environmental factors on development.

Nurture: environmental
factors

Nurture refers to the effects that external biological
and social environmental factors have on the
development of our physical, psychological and
behavioural characteristics. These include the
experiences we have or the stimuli we are exposed
to that influence or help to shape us even before
our birth and over the life span. The care we are
given as children in terms of food, education, love
and support received from our environment are
all examples of nurture. Other examples include
the environment within the womb, exposure

to environmental toxins and peer-group influences.

An individual’s development can be affected
by whether they are exposed to an ‘enriched’
environment or a ‘deprived’ environment. An
enriched environment is one in which all a
person’s basic needs and more are met, such as
nutrition, education and love. Their exposure
to stimuli in the environment positively
contributes to their growth and development.

In a deprived environment basic needs are not
met, and the individual is not exposed to the
stimulation necessary for normal growth and
development. For example, an individual who does
not receive an adequately nutritious diet will not
develop normally.

Research into the effects of nature and nurture
on development suggests that the environment in
which a child is raised can have a powerful impact
on their physical, cognitive (intellectual) and
emotional development. The lasting effect of early
experiences has been demonstrated by studies
of abused children who often exhibit lifelong
emotional problems (Rutter, 1995). However,
research also suggests that extra care given to
an abused child can sometimes reverse the effects
of a poor start in life (Bornstein, 1995). These
findings suggest that although we may be born
with certain capacities (genetics), environmental
factors play a crucial role in determining how
these capacities develop — or whether they develop
at all.

Twin and adoption studies

The relative impact of nature and nurture is
difficult to judge, given it is almost impossible
to separate the effects of one from the other.

Research using twin and adoption studies

9780170465052
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highlights the interactive nature of inherited
and environmental factors on development. In
a twin study, the development of identical twins
is compared with the development of fraternal
twins. Identical twins develop from a single
fertilised egg that splits into two, with each
developing into a genetically identical foetus.
Fraternal twins develop at the same time from
separate eggs and separate sperm. They are

no more alike genetically than are brothers

and sisters. In adoption studies, children from
families who have one adopted child and one
biological child are compared. These studies
also include sibling pairs in which one child is
adopted and the other reared by the biological
parents. Comparisons of these children are then
analysed.

Both twin and adoption studies provide
powerful research tools for investigating how
hereditary and environmental factors influence
psychological development. These studies have
been used to compare the relative strength of
hereditary and environmental influences. For
example, research has shown that the closer
two people are on a family tree, the closer their
intelligence quotients (IQs) are likely to be. The
strongest correlation is found for identical twins
who are reared together in the same environment.
The correlation reduces as the genetic similarity
lessens, supporting the proposal that there is a
hereditary influence over intelligence. However,
a shared environment (reared together) also
increases the correlations in all cases (Figure 2.3)
(Bouchard, 1983; Henderson, 1982).

Strong evidence for an environmental view
of intelligence comes from adoption studies.
With an adopted child, a parent can only
contribute to the environment (Figure 2.4).

If intelligence is highly genetic, the IQs of

ACTIVITY 2.1 HEREDITARY INFLUENCES

Try it

1 Write down as many personal characteristics
as you can in one minute. For example, this
could include things like your hair, what hand
you write with, and if you'd consider yourself
an introvert or an extrovert.

CHAPTER 2 / Psychological development

Identical
twins

Fraternal

twins | No data available

Siblings

Parents and

children Reared together
Reared apart
Unrelated
persons

00 01 02 03 04 05 06 07 08 09 1.0

Correlation coefficient

Figure 2.3 Hereditary influences: approximate correlations

between 1Q scores for people with varying degrees of
genetic and environmental similarity (Bouchard 1983;
Henderson 1982)

adopted children should be more like their
biological parents than the 1Qs of their adoptive
parents. However, studies show that all children
reared by a mother resemble her in IQ to the
same degree regardless of whether they share
her genes (Weinberg, 1989; Kamin, 1981;

Horn et al., 1979). This indicates that the
environment and the mother’s influence (her
nurturing) has a greater influence on a child’s
cognitive abilities than genetics. Analysing
research 2.1 (page 46) explores more twin and
adoption studies in this area of research.

Parent ~——> Environment ——> Adopted child
—> Environment ——

Parent Biological child
— Genes —>

Figure 2.4 Comparison of an adopted child and a
biological child reared in the same family

Copy out the Venn diagram in Figure 2.5
and put your personal characteristics where
you believe they belong. Compare with the
person next to you. Are there any you have
classified differently? Discuss your reasons
for the placement of your characteristics.
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Figure 2.5

2 Think of three more personal characteristics
that apply to you: one for nature, one for
nurture and one that belongs in both. Add
them to your Venn diagram.

Apply it

3 Consider identical twins Hal and Mal. If Hal
develops schizophrenia, does that mean Mal
will automatically develop schizophrenia?
Explain with reference to heredity and
environment.

Exam ready

4 Which of the following statements is true
about psychological development?

A Only our genetics determine our
psychological development.

B Only our environment and life experiences
determine our psychological development.

C Our environment can influence the way in
which our genes are expressed.

D There is no relationship between genetics
and environment in our psychological
development.

ANALYSING RESEARCH 2.1

Neubauer's twins study: identical
strangers

Dr Peter B. Neubauer (1913-2008) was a child
psychiatrist who was behind one of the most
unethical twin studies on nature versus nurture
in history. The study began in 1960, when

one of Neubauer's colleagues, Viola Bernard,
then a prominent child psychiatrist, advised an
adoption agency, Louise Wise Services in New
York City, that twins would be better off if
adopted separately into different families. After
the adoption agency started implementing this
practice, Neubauer sought out the opportunity
to study the twins who were raised in different
homes. The adoptive parents did not know

the child they were adopting was a twin. Over
the next two decades Neubauer collected data
by analysing school reports of the children,
intermittently visited the children and parents

to interview them and conducted psychological
tests on the children. The parents were under the
false belief that these visits were part of a routine
evaluation of adoptive children. As these children
grew to adults some became curious about their
biological parents and through their investigations
discovered they were twins. Another set of triplets

used in the study discovered each other during a
chance encounter (Hoffman & Oppenheim, 2019).
One set of identical twins from this study, who
discovered each other in 2004 when they were 35
years old, were Paula Bernstein and Elyse Schein
(Figure 2.6a). Upon their reunion, they discovered
striking similarities in their lives, such as their
mannerisms, interests and psychiatric history. They
spent a great deal of time researching Neubauer's
covert study to find out all of the details of his
research. They even tracked him down and visited
him, demanding answers to their questions about
why they were separated and what the findings of
his study were. They went on to write a memoir
together, published in 2007, called /dentical
Strangers, which documents their lives and the
information they collected (Boomsma, 2008).
Another better known group of participants
from this study were the identical triplets Edward
Galland, David Kellman, and Robert Shafran
(Figure 2.6b). In 1980, these men were 19 years
old when they discovered each other through
chance encounters. Their story was featured
in a 2018 documentary titled ‘Three Identical
Strangers', which documents their joyful reunion
followed by the heartbreaking discovery they
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Figure 2.6 Sets of twins and triplets who were unknowing participants in Neubeuer's experiment on nature
versus nurture: a Paula Bernstein and Elyse Schein; b Edward Galland, David Kellman and Robert Shafran

were unwitting participants in Dr Neubauer's
study and the painful aftermath of this encounter.
The stories told by the twins and triplets are
incomprehensible accounts of loss and regret
inflicted upon them by Dr Neubauer. The findings
of Neubauer's research are not being released,;
they have been archived at Yale University and
will remain restricted documents until 2065.
Through long legal proceedings, the triplets and
twins gained access to some of Neubauer's study
materials. However, access to these materials

still leaves many of their questions unanswered
and does not make up for the trauma they
experienced or the years these siblings lost.

Sources: Hoffman, L., & Oppenheim, L. (2019). Three
Identical Strangers and The Twinning Reaction —
Clarifying History and Lessons for Today From Peter
Neubauer's Twins Study. The Journal of the American
Medical Association, 322(1), 10

Boomsma, D. (2008). Identical Strangers: A Memoir
of Twins Separated and Reunited. Twin Research and
Human Genetics, 11(4), 478-479

Questions

1 What was the aim of Neubauer's study?

2 What are the variables of interest in this
study?

3 Describe the type of data Neubauer
collected for this study.

4 Why do you think Neubauer would be
interested in studying identical and fraternal

twins reared in different adoptive homes?

HOT Challenge —mill

5 Imagine you are a participant on a present-
day ethics committee and Dr Neubauer came
to you with his research proposal. Compile
a list of ethical guidelines and principles
explaining why you would or would not
approve his research on nature versus nurture
using reared-apart adopted twins and triplets.

O=vr KEY CONCEPTS 2.1

»  Most psychologists today agree that there is
an interaction between inherited factors and
environmental factors in the psychological
development of an individual.

»  Hereditary factors refers to inborn, inherited
factors gained genetically from biological
parents that partly determine individual
characteristics.

»  Environmental factors include external
biological and social influences.

»  Environmental influences include the care
a child is given, the environment within the

9780170465052

womb, exposure to environmental toxins and
any peer-group influences.

»  Twin and adoption studies allow researchers
to study the interaction between genetic and
environmental factors on development.

» In atwin study, the development of identical
twins is compared with the development of
fraternal twins.

»  In adoption studies, families who have one
adopted child and one biological child are
compared.

AP via AAP/David Kellman
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2.1.3 TWIN AND
ADOPTIONS
STUDIES
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Concept questions 2.1

Remembering

1 What is the nature versus nurture debate? (¥

2 What are hereditary influences on
development? In your answer, provide at least
three examples. K

3 What are environmental influences on
development? In your answer, provide at least
three examples.{F

4 What have twin and adoption studies
investigating the hereditary and
environmental influences on intelligence (1Q)
revealed? /e

Understanding

5 Provide an example that demonstrates
how genes affect our inherited
characteristics. (€

6 Describe how a deprived environment can be
a negative influence on a child's psychological
development.{@

First Nations peoples’
perspectives

Aboriginal and Torres Strait Islander peoples should
be aware that this section contains content that may be
distressing.

Aboriginal and Torres Strait
Islander peoples

Australia is home to two distinct broad groups of
First Nations peoples. These are Aboriginal peoples
and Torres Strait Islander peoples. Together, the
phrase ‘Aboriginal and Torres Strait Islander
peoples’ refers collectively to the group of Nations,
cultures and language groups that live across
mainland Australia and throughout the Torres
Strait. These cultures pre-date British colonisation
of Australia in 1788 by at least 60000 years. We
speak of peoples (plural) to recognise that there

are many different Nations, cultures and language
groups, not just one single Aboriginal and Torres
Strait Islander culture or identity.

Applying

7 Provide an example of how inherited and
environmental factors may influence change
in human development in the following three
areas'€
a height of an individual
b musical ability
¢ incidence of mental illness.

HOT Challenge <=l

8 The Jim twins case described at the opening of
this chapter provides an example of hereditary
and environmental influences on psychological
development. Analyse the similarities of the
two Jims from this text and the weblink given
here. Which of the similarities between the
two Jims do you believe can be attributed to
hereditary influences? Which do you think are
the result of other factors? Provide reasons for
your answers. (@

The adjective ‘Aboriginal’ refers broadly to the
Nations and custodians of mainland Australia and
most of the islands, including Tasmania, Fraser
Island, Palm Island, Mornington Island, Groote
Eylandt, Bathurst Island and Melville Islands.

The term “Torres Strait Islander’ is a broad
term grouping the peoples of at least 274 small
islands between the northern tip of Cape York in
Queensland and the south-west coast of Papua
New Guinea (Figure 2.7).

Throughout this text we use the term
Aboriginal and Torres Strait Islander peoples or
Australia’s First Nations peoples when referring
collectively to both groups. We use either
Aboriginal peoples or Torres Strait Islander
peoples when referring to a specific group.

Colonisation and its
impacts

The colonisation of Australia massively disrupted
the cultures of Aboriginal and Torres Strait
Islander peoples. The continuing impacts
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of colonisation are the cause of the ongoing
health and wellbeing challenges faced by
many Aboriginal and Torres Strait Islander
people today. Colonisation was based on a lie
that Australia was a land belonging to no
one’, or ‘terra nullius. Successive government
policies saw Aboriginal and Torres Strait
Islander peoples removed from their traditional
lands. Colonists committed massacres and
poisonings of communities (Ryan et al.,

2022). They introduced diseases, including
smallpox, which killed thousands of people.
Colonial governments broke up communities
and removed people to missions and reserves.
Laws were introduced that banned the use of
Language and cultural practices. At missions
and reserves, Aboriginal and Torres Strait
Islander peoples could no longer access
traditional foods, and instead often ate a diet
based on refined sugar and bread. Alcohol was
introduced. Children were forcibly removed in
their thousands from families to be ‘protected’
and ‘assimilated’ into a white Australia.
These children and families are known as the
Stolen Generations.

Colonisation continues to significantly
impact the social and emotional wellbeing of
many Aboriginal and Torres Strait Islander
people today, negatively affecting their
development and life expectancy. It is the
responsibility of all Australians to know this
history and the ongoing impacts. You can learn

more by exploring the excellent resources in the

weblinks provided.

Culture and kinship

In spite of the impacts of colonisation,
Aboriginal and Torres Strait Islander peoples
and communities remain strongly committed to
maintaining and revitalising their cultures. First
Nations communities who practice culture and
instil a sense of cultural identity and pride in their
children have much stronger health outcomes
(Salmon et al., 2018; Shay & Sarra, 2021; Zubrick
et al., 2014). There is much for all Australians to
learn from the wisdom of Aboriginal and Torres
Strait Islander cultures that have survived for at
least 60000 years.

9780170465052
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Figure 2.7 The Torres Strait Islands include many small islands

between the tip of Cape York and Papua New Guinea

Development of people over the life span is
one of the areas in which Aboriginal and Torres
Strait Islander peoples’ perspectives provide
great insight. Within Aboriginal and Torres
Strait Islander communities the development of
an individual is embedded within a network of
connections to family, broader kinship structures,
communities, and to the lands and waters that
support them. This is a holistic and ecological
concept of development.

One of the most distinctive aspects of
Aboriginal and Torres Strait Islander cultures
is their kinship structures. The kinship system
defines relationships between people within a
broad social network that extends far beyond

Western concepts of the nuclear family and blood

relatives. A person’s location within the kinship
network gives their identity a relative place,
and defines their responsibilities to other people
and for caring for Country. The kinship system
is the main way that knowledge and teachings
are passed on, with grandparents playing an
important role in educating children.

You can learn more about Aboriginal and
Torres Strait Islander kinship from the weblink.

9 )
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Weblinks
The continuing impact
of colonisation

Our shared history

Truth-telling central
to reconciliation
process
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Weblink
Family and kinship in
Aboriginal culture
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ANALYSING RESEARCH 2.2

Preschool attendance and developmental
outcomes at age five in Indigenous and
non-Indigenous children

According to the 2016 census, almost 12 per cent
of individuals who identified as Aboriginal and/
or Torres Strait Islander (henceforth Indigenous
Australians) were younger than five years old. In
total, Indigenous children represented 6 per cent
of the Australian population aged five years

and under. Although they make up a relatively
large portion of the Indigenous population,
Indigenous children experience disproportionate
socioeconomic and health disadvantages.

In an effort to reduce the developmental
inequities between Indigenous and non-
Indigenous Australian children, the ‘Close the
Gap' campaign introduced policies to increase
the number of Australian Indigenous children
participating in preschool.

Researchers from the School of Population
Health at the University of New South Wales
conducted a large-scale study to understand the
impact of attending preschool a year prior to
starting school on the developmental outcomes
of Indigenous and non-Indigenous children at
age five. The researchers used data from the
Australian Early Development Census (AEDC) for
7384 Indigenous and 95 104 non-Indigenous
children who started school in 2009 or 2012 in
New South Wales, Australia. They studied the
relationship between exposure to preschool,
home-based care or long-day care and measures
of developmental vulnerability related to social
skills, physical health, emotional maturity, and
cognitive and language skills.

Findings showed that for both Indigenous
and non-Indigenous children, developmental
vulnerability was less common in children
who attended preschool a year before school,

compared to those who were solely in home-
based care. However, the scale of benefits were
smaller among Indigenous children compared

to non-Indigenous children. Furthermore, it was
shown that developmental vulnerability was more
common among Indigenous children compared to
non-Indigenous children regardless of the type of
care received.

It was found that the gap in socioeconomic
and health circumstances was the main reason for
much of the developmental inequality between
Indigenous and non-Indigenous children in all
types of care.

Overall, the results in this study suggest
that the Australian Government still needs to do
more to improve the outcomes for Indigenous
Australian children, including investment in
culturally appropriate health and educational
services.

Source: Falster et al. (2021). Preschool attendance
and developmental outcomes at age five in
Indigenous and non-Indigenous children: a

population-based cohort study of 100357 Australian
children. Journal of epidemiology and community
health, 75(4), 371-379.

Figure 2.8 Improving the quality and cultural
safety of preschool education may help ‘close
the gap’ in developmental outcomes between
First nations and other Australian children

Questions

1 What was the aim of this study?

2 Identify the variables of interest in this
study.

3 Summarise the results of this study.

4 What are the implications of this study?

5 What recommendations should be made
to Australian Government policy makers to
support the development of Aboriginal and
Torres Strait Islander children?

9780170465052
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The biopsychosocial model

The biopsychosocial model is an approach that
proposes that health and illness outcomes are
determined by the interaction and contribution of
biological, psychological and social factors. Each
factor on its own is not enough to lead to health or
illness.

The biopsychosocial model was developed
by George Engel in 1977. Engel challenged the
previously dominant biomedical understanding
that health and illness were solely the outcome
of biological factors and there were no other
contributing influences. In contrast, the
biopsychosocial model recognises the contribution
and complex interaction that biological (genes
and hormones), psychological (cognitive and
emotional systems) and social (social relationships
and lifestyle) factors have on our physical and
mental health.

The biopsychosocial model is also used to
explain the factors contributing to mental wellbeing
and psychological development. Psychological

Psychological
processes

Biological
processes

Social
processes

development includes the processes of growth and
change in people’s cognitive, emotional and social
capabilities. The biopsychosocial model tries to
explain this multifaceted interaction across the life
span (Figure 2.9).

Mental wellbeing refers to a state in
which an individual realises their own abilities,
can cope with the normal stresses of life, can
work productively and fruitfully, and is able to
contribute to the community. It includes a state
of mind characterised by emotional wellbeing,
good behavioural adjustment, relative freedom
from anxiety, and a capacity to establish
constructive relationships and cope with the
ordinary demands of daily life. Dealing with daily
stressors and other developmental challenges
throughout the life span can make it difficult
to achieve a state of mental wellbeing, which is
why it is ideal to have a model to help us best
understand how to achieve this state through a
holistic approach.

Figure 2.9 Changes in development are the result of biological, psychological and social processes. These
processes are interrelated in the development of the individual throughout the life span
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Biological factors

Biological factors contributing to development
and wellbeing include all physiological factors.
They include our genetics, hormones, immune
function, stress response, brain function and
other activities of our nervous system. For
example, hypothyroidism is a disorder in which
the body does not produce enough of a specific
thyroid hormone to keep the body healthy. This
hormone is critical for the development of the
central nervous system, helps the body use energy,
regulates temperature, and keeps the brain, heart,
muscles and other organs functioning optimally. If
a baby lacks thyroid hormone while in the womb,
the growth of the cerebral cortex, proliferation
of axons, branching of dendrites and myelination
of neurons can all be impaired. If the deficiency
is not treated in young children, they could suffer
delay in reaching developmental milestones,
such as sitting, standing and walking, as well as
irreversible brain damage. In older individuals,
deficiency of thyroid hormone can cause lethargy,
decreased sweating, weight gain and low heart rate
(Berne & Levy, 1996).

Biological factors that can stop us from
achieving mental wellbeing can include
our response to stress. When a person
is stressed, the body’s stress response is
activated, which includes the release of a
stress hormone called cortisol. Long-term
effects of cortisol stimulation can disrupt a
wide range of bodily process and can lead
to digestive issues, anxiety and depression,
headaches, muscle pain, cognitive issues and
sleep disturbances, just to name a few. While
we cannot control our genetic vulnerabilities
and physiological systems, to avoid such
effects on our body the biopsychosocial
model recognises the interrelated factors that
contribute to these illnesses. While there may
be a genetic predisposition to an illness such as
hypothyroidism, other factors such as diet may
exacerbate or alleviate the onset of the illness.
Similarly, how we manage our mood, equip
ourselves with coping mechanisms and surround
ourselves with a supportive network can all
help us manage an overactivation of the stress
response.

Psychological factors

The biopsychosocial model recognises
psychological contributing factors to our
development and mental wellbeing. These include
cognitive processes such as our learning and
memory systems, our self-concept, our emotional
regulation, our perceptions, our thought processes
(including our belief and attitudes), our personality
traits and our coping skills.

In 2020—21 the Australian Bureau of
Statistics (ABS) conducted its first National
Study of Mental Health and Wellbeing to gain
an insight into the mental health of Australians
by measuring levels of psychological distress
throughout the life span. Results revealed that
15 per cent of Australians experienced high or
very high levels of psychological distress, with
women more likely to report these symptoms
compared to men (females 19 per cent; males
12 per cent). Stress was experienced at all ages,
with the age group most often reporting high
or very high levels of psychological distress
being 18—35-year-olds (20 per cent), followed
by the 85-64 age group (15 per cent), and lastly
the 65—85-year-old group (9 per cent) (ABS,
2021). These data indicate that stress needs to be
managed across the life span, particularly in the
early stages.

According to the biopsychosocial model,
psychological factors can heighten our response
to stress. These factors include low self-esteem,
negative thought processes and personality
traits such as insecurity and self-doubt. The
biopsychosocial model helps us address these
factors and improve our mental wellbeing by using
psychological approaches such as mindfulness
practice, learning coping skills and developing
positive thought processes.

Social factors

The biopsychosocial model recognises the influence
of social factors on wellbeing and development.
These factors include the interactions, relationships
and social networks we have with others. They also
include environmental factors such as our living
conditions, access to health care and education,
social disadvantage or deprivation, and our family
support and circumstances.
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Research focusing on the impact of social
factors on health and wellbeing suggest that these
factors influence biological and psychological
development and can have long-term consequences
for mental health. This is particularly true for
environmental factors encountered in the early
stages of the life span, such as parental care
and children’s living conditions. For example,
results indicate that children living in poverty are
more at risk of developing negative health and
psychological outcomes throughout the life span.
They are also more likely to face adversity in
areas such as exposure to violence, unresponsive
caregivers and increased family transitions (Black &
Hoeft, 2015).

From the social perspective, one effective
way to improve developmental outcomes and
wellbeing for these children is to create strength
and support in the family unit. One study found
that the introduction of an 8-week family-
based intervention training program improved
brain function, cognition (specifically, selective
attention) and behaviour in preschoolers from
lower socioeconomic backgrounds. The training
program involved equipping parents with skills
to reduce stress in the family home, implement
consistent fair discipline strategies, increase
the responsiveness to their child’s needs and
improve the language used in their home (Neville
et al, 2013).

The interrelated parts of
the biopsychosocial model

The biopsychosocial model recognises that
none of these three factors operate in isolation
to cause a health or wellbeing outcome
(Figure 2.10). Outcomes are the result of an
interaction between biological, psychological
and social factors.

For example, the biopsychosocial model
recognises that individuals may have a genetic
vulnerability (biological factor) that leads them

9780170465052
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to negative thinking (psychological factor),
which increases their stress. Increased stress
may lead to negative coping mechanisms such as
increased alcohol intake that could result in liver
problems (biological factor). Increased alcohol
use and negative thinking could then lead to
social withdrawal and loss of friendships or even
employment (social factor).

The biopsychosocial model should also be
considered when trying to improve health and
wellbeing outcomes. For example, if an individual
suffering from acute stress develops an anxiety
disorder, this may need to be managed with
medication to stabilise neurotransmitters in
the brain (biological factor). In addition to this,
treatment should involve teaching the individual
effective coping strategies to help them deal
with the stress (psychological factor). The
individual should also be encouraged to join social
support groups to contribute to their recovery
(social factor).

Psychological factors:
cognitive processes:
learning and memory
systems, self-concept,
emotional regulation,
perceptions, thought
processes including belief
and attitudes, personality

. traits and coping skills

Biological factors: genes,
hormones, immune
function, stress response,
brain function, nervous
system function, genetic

vulnerabilities

Social factors:
relationships, social
networks, environmental
factors, living conditions,
access to health care and
education, social
disadvantage or
deprivation, family
support and family

circumstances

Figure 2.10 The biopsychosocial model demonstrates
the complex interaction of biological, psychological and
social factors that are all interrelated contributing factors
to our psychological development and mental wellbeing.

—
WB

221
BIOPSYCHOSOCIAL
APPROACH

f—
WB

2.2.2 APPLICATION
OF THE
BIOPSYCHOSOCIAL
MODEL




- UNIT 1 / NELSON PSYCHOLOGY VCE UNITS 1 & 2

ACTIVITY 2.2 USING THE BIOPSYCHOSOCIAL MODEL

Try it

1

Copy and complete Figure 2.11 by putting the
terms in the correct area. The terms marked
with an asterisk (*) belong in the intersection
between two sets.

Peer group Self-esteem
Coping skills Culture
Physical health Family relationships*
School 1Q*
Genetic vulnerability  Drug effects*
Apply it
2 Just like her mother, Xanthe suffers from

anxiety. She has just started a new job and

has to travel for 90 minutes to and from work
each day. She is concerned that she will not
cope with these challenges. Fortunately, she
has a strong network of family and friends.
Identify the biological, psychological and social
factors that contribute to Xanthe's wellbeing.

Biological

(N

Psychological

Figure 2.11

Exam ready

3 According to the biopsychosocial model,
which of the following correctly identifies a
social factor influencing mental health?

substance abuse
self-esteem
physical health

O nNn w >

loss of a significant relationship

O=rr KEY CONCEPTS 2.2

»

The biopsychosocial model recognises the
contributions of biological, psychological
and social factors, and their complex
interactions, to our physical and

mental health.

Biological factors contributing to
development and wellbeing include our
genetics, hormones, immune function, stress
response, brain function and other activities
of our nervous system.

»  Psychological factors contributing to
development and wellbeing include cognitive
processes such as learning and memory
systems, self-concept, emotional regulation,
perceptions, thought processes including
beliefs and attitudes, personality traits and
coping skills.

»  Social factors influencing our wellbeing and
development include social interactions,
relationships and networks.
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Concept questions 2.2

Remembering

1 What is the biopsychosocial framework?{F

2 Identify three biological contributing factors
proposed by the framework.{F

3 Identify three psychological contributing
factors proposed by the framework.{F

4 Identify three social contributing factors
proposed by the framework. F

Understanding

5 Explain the relationship between the
biopsychosocial framework and psychological
development.(@

6 Explain the relationship between the
biopsychosocial framework and mental
wellbeing. @

Applying

7 Consider the life circumstances from the
following examples and identify each as
biological, psychological or social factors. @

a Rob just broke up with his girlfriend. He
has since become very depressed, stopped
eating and has developed a stomach
ulcer. He constantly ruminates about their
relationship and what went wrong. As a
result of this he has become quite distant
from his group of friends.

CHAPTER 2 / Psychological development

b Lanis 16 years old and has just experienced
the loss of her father. He had been battling
cancer for the past 2 years, which has taken
its toll on the whole family. Lan's grades
have dropped since the diagnosis of her
father's illness. Once a very driven student,
she now struggles with her confidence and
motivation. She also frequently experiences
panic attacks, which cause severe heart
palpitations. Lan's family do not have a lot
of money so trying to access funds for all
of her father's specialist appointments had
been very stressful.

HOT Challenge <=l

8 Cleois 10 years old. She lives with her mother
in a low socioeconomic area in Melbourne.
Her mother was a victim of violence, some of
which Cleo witnessed. Her mother tries her
hardest to provide a safe and loving home
for Cleo but is still constantly plagued by
her own anxieties from the violent incident.
Cleo's mother is often withdrawn and at times
not responsive to all of her needs. According
to the biopsychosocial model, analyse how
Cleo's psychological development may be
affected by her unstable upbringing.{€

m Psychological development over the life span

Over the course of the life span, psychological
development can be influenced in various ways.
Many developmental theorists focus on the impact
early life experiences can have on the developing
individual. Others focus on how experiences
throughout all stages of the life span can influence
development and wellbeing. In this next section
we will explore three areas of psychological
development — emotional, cognitive and social —
and the major theories associated with each. These
areas of psychological development can greatly
influence our thoughts, feelings, behaviours and
personality.

9780170465052

Emotional development

In developmental psychology, attachment refers to
the close emotional bond or relationship between
an infant and the mother or primary caregiver.
Attachment theory suggests that:

» anumber of important factors contribute to
attachment

» attachment is universal to all humans; it appears
in all races and cultures of people

» attachment has a biological basis, because its
main function is to increase chances of survival
by helping the child seek proximity to someone
who will take care of their physical and
emotional needs for security
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» seeking attachment is an innate (inborn)
behaviour; it is not learned through reasoning
or teaching

» the attachments formed are hierarchical,
occurring primarily between a mother
and infant. Although multiple attachments
often occur, for example with a father,
siblings and friends, the mother—infant
relationship is generally ranked highest

» there is a sensitive period (roughly the first
year of life) during which attachment must
occur for optimal development. Mothers may
begin cultivating a parent—child bond within
minutes after giving birth via skin-to-skin
contact, when the baby is often placed onto
the mother’s bare chest (Figure 2.12)

» separation anxiety, which appears at
approximately 8 months of age, is an indication
that a parent—child bond has been formed. This
is when infants may display characteristics of
being visibly distressed when left alone or with
a stranger.

-

[

Figure 2.12 Mothers may begin to cultivate a
lasting bond with their infant within minutes of
giving birth though skin-to-skin contact.

Researchers such as Harry Harlow, Mary
Ainsworth and John Bowlby have all researched
emotional development and the importance of
attachment. Their theories are outlined below.

Bowlby and attachment theory

In the 1940s, British psychiatrist John Bowlby
(1907-1990; Figure 2.13) began work on attachment
theory by observing children in institutions. Bowlby
found that some institutions provided a higher level
of care and nurturing than others. Some provided

Figure 2.13 British psychologist John Bowlby, who
was one of the first to propose attachment theory,
believed infants were genetically pre-programmed
to form an attachment to their primary caregiver
(usually the mother) to ensure they are cared for.

for basic needs such as shelter and food, but lacked
human contact with the children. Bowlby believed
that children who suffered loss and failure in early
relationships were left more likely to experience
negative psychological consequences later in life, such
as an inability to form close relationships. As a result,
Bowlby proposed the key principles of his attachment
theory. These were:

» infants are biologically pre-programmed
to form an attachment with their primary
caregiver (usually the mother)

» attachment is an evolutionary mechanism to
ensure infants are cared for and all their needs
are met

» there are sensitive periods during development
for this attachment to occur

» to avoid long-term emotional difficulties for
the infant, a mother and infant should not be
separated for at least the first 2 years of the
infant’s life

» mothers are the best caregiver’s to infants
because they are biologically programmed to be
the superior caregiver to an infant

9780170465052
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» other caregivers play important roles in an Ainswo rth and developments
infant’s life (father, siblings, grandparents etc.) .
in attachment theory

but they fall lower on a hierarchy compared to

the mother. Canadian psychologist Mary Ainsworth

In Bowlby’s later studies (1969), he observed (1918-1999) expanded on Bowlby’s claims by
infants doing things to gain attention from their extensively observing infant attachments with
mothers. These were called signal behaviours, their caregivers in an experimental setting she
and they included crying and smiling as well as created (Figure 2.14). Ainsworth described a list of
behaviours that physically maintained proximity, behaviours she observed as evidence of an infant’s
such as clinging to or following a caregiver attachment to a specific caregiver (Ainsworth,
(Vaughan & Hogg, 1998). As a result of these studies ~ 1972). These behaviours included:
Bowlby proposed that there are four age-related » crying to attract the caregiver’s attention
phases in the development of attachment (Table 2.1).  » smiling more at the caregiver than at others

Table 2.1 Bowlby's phases in the development of attachment

Phase Developmental characteristics

Phase 1: Preattachment (birth The infant responds to people but does not discriminate between people.
through to 2 months)

Phase 2: Preliminary attachment = The infant will begin to respond to familiar people with smiles and will prefer to be with
(2-7 months) the primary caregiver. An infant will express this by becoming upset or difficult to calm
when not with the mother or familiar caregiver.

Phase 3: Clear-cut attachment During this phase the infant is more mobile and can crawl or walk to be closer to their

(7 months - 2 years) caregiver, using them as a secure base from which to explore their environment. If the
caregiver is not there, the infant will most likely cry and become fretful.

Phase 4: Goal-directed The infant will begin to adjust to times when the caregiver is not present. They will become

partnership (2 years onwards) more willing to stay with other people or to be by themselves for short amounts of time.

|

Getty Images/JHU Sheridan Libraries/Gado

Figure 2.14 Mary Ainsworth (pictured centre) playing with a toddler during her research
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Stage 1

Experimenter
brings mother
and baby into _s aloneinthe _

the room

(lasts less than

1 minute)

Stage 2 Stage 3 Stage 4 Stage 5 Stage 6 Stage 7 Stage 8
Mother and Stranger Mother Mother Mother Stranger Mother
baby are enters the leaves the returns to leaves returns to returns to
roomwith _5 roomand _ theroom _ infantinthe _5 theroom _ theroom
room, baby is infant and infant is and stranger room alone and
free to play mother still alone with leaves stranger
present stranger leaves

Figure 2.15 A summary of the eight events that form the Strange situation test

(—
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2.3.1

ATTACHMENT

Reproduced with permission from Everett Waters, Ph.D.,

University of Minnesota (1977)

» vocalising more in the presence of a caregiver
than when alone or with strangers

» crying when being put down

» following the caregiver

» fleeing to the caregiver when in danger
(Peterson, 1989).

Ainsworth introduced the terms ‘separation
anxiety’ and ‘stranger anxiety’. Separation anxiety
refers to the feelings of apprehension and worry
experienced by an infant when they are separated
from their caregiver; stranger anxiety is the same
feelings experienced in the presence of a stranger.

The Strange situation test

To test and measure the quality of an infant’s
attachment to the primary caregiver, Ainsworth
created a laboratory experiment known as the
Strange situation test. The test was typically
performed with infants aged 9—-18 months. The
experiment took place in a room, where a fixed
sequence of eight events (Figure 2.15) took place,

Figure 2.16 The mother returns after a short
separation during the Strange situation test

and the infant’s reactions were observed (through a
two-way mirror) and recorded.

The observer would record three types of
behaviours in the infant: any contact-seeking
behaviour (where the child sought the mother or
stranger), exploratory play and behaviour, and crying
or distress. The quality of the infant’s play and the
level of distress when the mother was present was
compared to when the mother was absent and the
infant was left in the room alone or with a stranger.

Ainsworth's types of attachment

Ainsworth’s observations of the Strange situation test
(Figure 2.16) led her to develop three categories of
infant attachment styles. She classified infants as having
secure attachment, insecure resistant attachment or
insecure avoidant attachment (Table 2.2).

The Strange situation test seems to be a good
measure of attachment by infants to their mothers
for societies such as Australia, New Zealand, Canada
and the United States. The scenario is not unfamiliar
to infants in these societies, because it is normal for
infants to be left in the care of babysitters (family or
childcare centre) or on the lounge room floor to play
with toys. This is not common in other societies,
where it 1s normal for infants to be carried most of
the time and cared for primarily by their mothers.
The results of placing infants from non-Western
cultures in the Strange situation are completely
different. For example, in a study using Japanese
infants, more than 40 per cent of infants were
classified as being type C type babies, or having
an insecure resistant attachment to their mothers.
These infants became very upset when their
mothers left the room and refused to be comforted
when she returned (Miyake et al., 1985). Even with
these limitations, the Strange situation has provided
a wealth of information about attachment of infants
to their caregivers (Peterson, 1989).
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Table 2.2 Ainsworth's types of attachment

Attachment type

Insecure avoidant
attachment

(type A)

Secure attachment
(type B)

Insecure resistant
attachment
(type C)

Behaviours displayed by infants during Strange
situation test

Not affected by mother's presence or absence. Rarely cried
when mother left the room and showed little attention to
her upon her return.

Distressed when mother leaves the room but happy and
comforted by her return. Open to exploration of the room
when mother is present.

Very distressed when mother leaves the room and not
comforted by her returning. Heightened anxiety before,
during and after the test. Did not actively explore the room

CHAPTER 2 / Psychological development

Characteristics of mothers  Percentage
with these infants of infants
Neglectful, angry, hostile 20-22%
Loving, responsive, 55-75%
supportive

Non-affectionate, 7-12%

unresponsive

even when mother was present.

O=vr KEY CONCEPTS 2.3a

»  Attachment refers to the close emotional
bond or relationship between an infant and
the mother or primary caregiver.

»  Attachment of an infant with their primary
caregiver is crucial in their subsequent
emotional development.

» John Bowlby was one of the first

psychologists to develop attachment theory.

He proposed that infants are biologically
pre-programmed to form an attachment
with their primary caregiver (usually

the mother).

Concept questions 2.3a

Remembering

1 Define the term ‘attachment’. In your answer,
refer to why the formation of emotional
development between caregiver and child is
so important.{F

Understanding

2 What are three examples of behaviours
that show a child has formed an
emotional attachment with their primary
caregiver?(€

3 Draw a flowchart summarising the four
phases in the development of attachment
according to Bowlby.d

4 Describe two key principles of Bowlby's
attachment theory. (¥

5 Explain the procedure and purpose of the
Strange situation test.(F

6 Summarise the three attachment types
proposed by Ainsworth.{F:

9780170465052

»  Bowlby proposed that a mother and infant
should not be separated for at least the
first 2 years of the infant's life at the risk of
causing long-term emotional difficulties.

»  Mary Ainsworth developed the Strange
situation test to observe the behaviours
of infants with their caregivers and their
reactions around strangers.

»  Ainsworth classified infants into the following
attachment categories: secure attachment,
insecure resistant attachment and insecure
avoidant attachment.

Applying

7 Read the following scenarios and identify
the attachment type each infant is displaying
with their primary caregiver (secure, insecure
avoidant or insecure resistant). (@

a Lesly is a 10-month-old infant. During
the Strange situation test she becomes
extremely distressed when her mother
leaves and a stranger enters the room.
She stops playing with the toys and
looks around in a disorientated manner,
crying hysterically. When her mother
re-enters the room and tries to
comfort her, Lesly struggles to be
consoled by her. She continues crying
despite the mother's best efforts to
calm her down.

b Thomas is a 13-month-old infant.
During the Strange situation test, he
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is indifferent when his mother is in the
room and does not react when she
leaves. When a stranger enters the room,
he does not become upset or cry. His
observed temperament remains the same
as it was before the stranger entered
the room.

¢ Isabelle is a 15-month-old infant. During the
Strange situation test, she happily plays in
the room with her mother present. Once
her mother leaves and a stranger enters,
she becomes very upset and cries. Upon
her mother returning, Isabelle is overjoyed
and stops crying when her mother
comforts her.

Harlow's first attachment

experiments

During the 1950s and 1960s, psychologist
Harry Harlow conducted several experiments to
investigate the factors influencing the development
of attachments of infant rhesus monkeys to their
mothers. In one of his best-known experiments,
Harlow (1958) studied the role of feeding in infant—
mother attachment. To do this he used eight infant
rhesus monkeys.

The monkeys were taken from their mothers
at birth and kept in separate cages containing two
surrogate mothers made of wire mesh of the same
size and shape as real monkey mothers. However,
one of the surrogate mothers was covered in
terry-towelling cloth (Figure 2.17) and the other
was left uncovered. A feeding bottle was attached
to each surrogate in the same area where a breast
would be on a real mother. Four of the animals
were placed in cages with the feeding bottle on the
cloth surrogate and the other four in cages with the
feeding bottle on the wire surrogate. The monkeys
were not placed in cages together, as they may have
comforted each other. If an infant’s attachment to its
mother was based primarily on feeding, the infant
monkeys should have preferred and become attached
to whichever surrogate mother had the bottle.

Harlow observed that, regardless of which
surrogate provided the nourishment, the cloth
surrogate was preferred to the wire surrogate.
None of the monkeys would spend more than one
or two hours in any 24-hour period on the wire
surrogate. Although the infants in the two groups

HOT Challenge —=l

8 Imagine you are in charge of an adoption
agency. Your goal is to ensure all adoptive
parents have the best possible chance of forming
a strong, loving emotional bond with their
adoptive children. Based on the research on
attachment theory, create an information leaflet
for prospective adoptive parents. In your leaflet
include the following:{€
a asummary of research in the area of
emotional development

b behaviours parents should exhibit to
respond to the needs of their child

¢ risk factors associated with insecure
attachment.

Figure 2.17 A rhesus monkey with a cloth mother
surrogate in one of Harlow's experiments

drank the same amount of milk and gained weight
at the same rate, all eight monkeys spent far more
time climbing and clinging to the cloth surrogate.
By the age of about 3 weeks, all the monkeys were
spending approximately 15 hours a day in contact
with the cloth surrogate (Figure 2.18).

To examine what would happen if the monkeys
were scared or stressed, Harlow introduced a
‘stressor’. He placed a mechanical moving spider
and a teddy bear that beat a drum in the cages with
the monkey (Figure 2.19). The results were that
the terrified monkey sought comfort from the cloth
surrogate, regardless of whether or not it had the

9780170465052
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Figure 2.18 Time spent on cloth and wire mother surrogates

Figure 2.19 A mechanical moving teddy bear was
introduced as a fear stimulus

feed bottle, by rubbing its body against the cloth
surrogate. If by chance the monkey fled in blind
terror to the wire surrogate, it would soon leave it
for the contact comfort of the cloth surrogate, even
if the wire surrogate had the feed bottle.

Harlow concluded that ‘contact comfort’,
which was provided by the softness of the cloth
covering, was more important than feeding in the
formation of an infant’s attachment to its mother.
He generalised his findings to suggest that contact
comfort was also most likely to be a crucial factor

in human infant—caregiver attachment.

9780170465052

Harlow's further attachment
experiments

Harlow’s subsequent studies focused on the
effect social isolation can have on emotional
development. Human social isolation can have
devastating effects on an individual’s emotional
development. Children raised in neglectful,
abusive families, and children raised in orphanages,
institutions or in inadequate foster homes are
all at risk of developing emotional disturbances,
antisocial behaviours and maladaptive
relationships, because of the deprivation
experienced in these settings (Harlow et al., 1965).
In 1965 Harlow, Robert Dodsworth and
Margaret Harlow (Harry’s wife, herself a
developmental psychologist) carried out a study
investigating the effects of social deprivation on
emotional development, using rhesus monkeys.
This study involved removing infant monkeys
hours after their birth and socially isolating them
for either 3, 6 or 12 months (experimental group).
During the period of isolation, the monkeys were
kept in a stainless-steel chamber (Figure 2.20a)
and were given no interaction with any human
or animal. Following the period of isolation, their
behaviours were compared with infant monkeys
that had not been isolated (control group). Both

—
WB

2.3.3 EFFECT OF
DEPRIVATION:
DATA ANALYSIS

groups were placed in a chamber called the ‘social

play room’ (Figure 2.20b), with equipment to
encourage play between the monkeys. They were
placed in the play room for 80 minutes a day,
5 days a week, for 32 weeks and their interactions

and behaviour was observed.
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Figure 2.20 a An isolation chamber where monkeys were kept for 3, 6 or 12 months; b a social play room, where the
behaviour of isolated monkeys was analysed and compared with that of monkeys who had not been isolated

The results of this experiment revealed
the debilitating effects social isolation can
have on the social and emotional development
of rhesus monkeys. When the experimental
monkeys were first released from isolation
they experienced emotional shock, displayed
by self-clutching and rocking behaviours. They
crouched in the corner of the play room and did not
know how to interact with the control monkeys.
They were socially withdrawn and sometimes
fearful of the control monkeys. Other disturbing
behaviours observed included self-mutilation and
gazing expressionlessly around the play room.
One monkey even died 5 days following its release
because it refused to eat.

The key differences found between the
monkeys isolated for 3, 6 or 12 months were
the severity and longevity of these disturbing
behaviours. The disturbing behaviours of the
monkeys isolated for 8 months were reversible;
they suffered no long-term effects and within a few
weeks were interacting in a socially appropriate
manner with the control monkeys. Monkeys
that were isolated for 6 months eventually
developed normal social behaviours, taking much

longer to do so compared to those isolated for

3 months. The monkeys isolated for 12 months
unfortunately never fully recovered from the
effects of deprivation. While some improvements
were made, they did not develop the capacity

for ‘normal’ social interactions with the control
monkeys (Harlow et al., 1965) (Figure 2.21).

Figure 2.21 Harry Harlow's work on attachment

with infant rhesus monkeys was instrumental to our
understanding of social and emotional development,
but it did come at a cost to the welfare of the monkeys.
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O=vr KEY CONCEPTS 2.3b

»  Harry Harlow's (1958) research with infant
rhesus monkeys investigated whether food
or contact comfort was more important
for the attachment of infants to their
caregivers.

»  Harlow's findings revealed that contact
comfort was more important than food in
infant-caregiver attachment in monkeys. He
generalised this finding to human infant-
caregiver attachment.

Concept questions 2.3b

Remembering
1 Answer the following questions on the
research of Harlow's original experiments with
rhesus monkeys (1958).{F
a What was the aim of this study?
b Identify the independent and dependent
variables.
¢ Outline the procedure of this study.
d Summarise the results.
e What did Harlow conclude from this study?
2 Harlow introduced a stressor into the study.
What effect did this have on the infant
monkeys?{F

Understanding
3 Evaluate Harlow et al.'s (1965) work on the
social isolation of rhesus monkeys. (F
a What was the aim of this study?
b Identify the independent and dependent
variables.
¢ Outline the procedure of this study.

Cognitive development:
Piaget's theory

Cognition is a general term that refers to all

mental (or thought) processes, including perceiving,
conceptualising, remembering, reasoning, imagining,
Jjudging and problem-solving. Cognitive development
refers to the growth and maturation of these
thinking processes. This can include skills such as
problem-solving, reasoning, evaluating and planning,.
Growth in these processes helps children make sense
of the world around them and eventually develop
more sophisticated thought processes as they move
into adulthood.

9780170465052
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» Harlow et al. (1965) investigated the
effects of social deprivation on social and
emotional development in infant rhesus
monkeys.

»  Their studies revealed that periods of social
isolation in infancy can have debilitating
effects on social and emotional development.
The longer the period of isolation, the more
severe the behaviours reported and the less
likely to be reversed.

d Summarise the results.
e What conclusions can be made from this
study?
4 Harlow et al. (1965) used ‘control’ monkeys in
these experiments. Which monkeys made up
this group and why were they used?{F

Applying
5 Consider how generalisable Harlow's
studies are. (@
a Can the findings of Harlow's experiments
be generalised to humans?
b What is one limitation of generalising
Harlow's experiments to humans?

HOT Challenge =l

6 Consider the issues surrounding Harlow's
experiments with rhesus monkeys.
In your opinion, do the benefits of his
research findings outweigh the harm
caused to the infant monkeys? Justify
your answer.

Generally, children’s thinking is less
abstract than an adult’s because they use fewer
generalisations, categories and principles. This
is usually because children have less experience
and exposure to environmental stimuli.

Children also tend to base their understanding
on particular examples and direct experiences,
such as objects they can see or touch. This is
called concrete thinking and is used to describe
thought processes that rely on experiences in the
real world.

Once a child can learn to represent ideas
mentally, they move away from concrete
thinking to what Swiss psychologist Jean Piaget
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(1896-1980; Figure 2.22) called symbolic
thinking. This type of thinking involves the ability
to mentally represent people, objects and events —

even those that are not present.

|

Figure 2.22 Swiss psychologist Jean Piaget
developed a theory that linked developmental stages
with different types of thinking.

Beyond symbolic thinking, Piaget called the next
level abstract thinking. This type of thinking is
characteristic in older children and adults. It involves
thinking in terms of general concepts rather than
specific objects, experiences or events.

Cognitive development looks at how thinking
processes change and mature over the life span.
Piaget is famous for his theory on the ways in which
children develop their cognitive abilities (Piaget,
1951, 1952) and studied children’s reasoning abilities.
Many of his ideas also came from observing his own
children as they solved various thought problems.

The data Piaget collected led to the
development of the theory that children experience
a series of developmental stages from infancy
through to adolescence. According to Piaget, at
each of these stages children become able to reason
in a qualitatively different and more advanced way
as they shift from concrete, to symbolic, to abstract
thinking abilities.

Piaget’s key principles

Piaget proposed that the cognition (thinking)

of children develops through exposure to their
environment. He believed a child’s intellect grows
through a process of mental adaptation, by taking
in new information, interpreting it and organising
it in a way that makes sense to them.

Piaget used the terms ‘assimilation” and
‘accommodation’ to describe these processes.
Assimilation is when a person applies
existing mental structures or processes to new
experiences. For example, Sebastian’s favourite
toy is a plastic hammer. Sebastian holds the
hammer properly and loves to hit blocks with
it. For his third birthday, Sebastian gets an
oversized toy spanner. If he uses the spanner
for hitting, he has assimilated its use into his
existing knowledge structure, by applying his
understanding of what a hammer is used for.

Accommodation involves a person modifying
their existing psychological concepts or processes
to adapt their understanding and behaviour in
response to new information or experiences.
Using the earlier example, imagine Sebastian,
who always played with a toy hammer, received
the toy spanner and began to use it to pretend
tightening and loosening nuts and bolts. His
knowledge structure has changed to accommodate
and produce a new response to new information.
Accommodation is a more sophisticated cognitive
process than assimilation, because it involves the

child changing their mental idea or representation
(Figure 2.23).

Figure 2.23 A child may first try to hammer with a
spanner (assimilation), but they will eventually learn
that spanners are used to tighten and loosen nuts
and bolts (accommodation).
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Piaget used the term schema to describe the
memory structure (or mental representation),
developed from their experiences, that represents
a person’s general knowledge about different kinds
of objects and events. As development progresses
throughout childhood, a child’s schema advances
and matures.

Piaget's four stages of cognitive

development

Piaget believed that all children pass through a
series of distinct, age-related stages in cognitive
development. As a child progresses through

each stage, their thinking processes change and
become more sophisticated. Piaget observed that as
children advance through each stage, they achieve
a set of accomplishments. He proposed a range

of characteristics that accompany each stage, and
these are discussed below.

The sensorimotor stage (0-2 years)

In the first 2 years of life, a child’s intellectual
development is mostly non-verbal (not speaking).
Children are learning to coordinate purposeful
movements with information from the senses by
looking at, touching and mouthing objects in their
immediate environment. For example, very young
infants will instinctively grasp a rattle. They feel it,
they see it, but initially they do not realise that if they
shake their arm they can make the rattle produce

a noise. Once they realise this, they may begin to
purposefully shake everything they get hold of; trying
to produce a sound. They start to distinguish between
things that make noise and things that do not. This
indicates that they are beginning to integrate sensory
and motor information and to coordinate their motor
responses. Children learn that there is a relationship
between their actions and the external world, where
they can manipulate objects and produce effects.
Piaget called this goal-directed behaviour.

Another cognitive accomplishment of this
stage is object permanence. This refers to an
understanding that objects continue to exist even
when they are out of sight. Before this stage infants
will find a game of peekaboo appealing, because
the child thinks that you are appearing as if out of
nowhere (Figure 2.24).
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Figure 2.24 The game peekaboo is so appealing to
infants because they believe that objects that are out
of sight no longer exist.

The preoperational stage (2-7 years)

During the preoperational stage, children
begin to use language and engage in symbolic
thinking. This cognitive skill enables children
at this age to use symbols, gestures and images
to mentally represent people, objects and
events that may not be present. Often, this
shows through pretend play. Piaget highlighted
the importance of children learning through
pretend play as a way to increase their mental
representations of the world around them
(McLeod, 2018).

Pretend play in children is also when another
cognitive characteristic of this stage, called
animism, is observed. Animism refers to the
tendency of children to believe that any inanimate
object possesses lifelike characteristics, such as
feelings and emotions. This can be illustrated
through pretend play where a young child may play
‘doctor” and provide care to a teddy bear they think
is in pain.

During this stage, the child is also quite
egocentric. Egocentrism refers to the tendency
of children to view situations and events only from
their own perspective, with the belief that others
will see things from the same point of view as
themself (Figure 2.25). The concept helps us to
understand why children appear to be selfish or
uncooperative at times. Piaget suggested this is
due to their limited understanding of mental states
such as desires, beliefs, thoughts, intentions and
feelings.

Shutterstock.com/Creativa Images
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Figure 2.25 Crossing a busy street can be
dangerous for preoperational children. Because their
thinking is still egocentric, younger children cannot
understand why the driver of a car cannot see them if
they can see the car.

ANALYSING RESEARCH 2.3

Centration is another cognitive characteristic
that occurs in this stage where children tend
to narrowly focus on one aspect of a problem,
object or situation at a time, while excluding
all others. Centration is often referred to as the
psychological example of tunnel vision and Piaget
described it as the greatest limitation of young
children’s thinking. For example, a young child
may become very upset if they see that their
younger sister has received two slices of cake and
they have received one. Whether the two slices
their sister received are extremely thin and their
one slice is much wider than their sister’s two
slices put together, the child can only focus on one
feature (number of slices) and ignores all others
(the size of each slice).

The three mountain scene test
To test his theory that children below the age
of 5 years are egocentric, Piaget conducted
research in which several children under 5 years
were presented with a papier-méché model of a
mountain range consisting of three mountains
(Figure 2.26). The mountains had different
characteristics; different colours, one had snow on
the top, one a house and one a red cross on top.
The child was allowed to walk around and explore
the model. The child then sat on one side and
watched an experimenter place a doll in a variety
of locations around the mountain model. The child
was then shown 10 pictures of different views
of the model and asked to choose the one that
represented how the doll would view it (Piaget &
Inhelder, 1956).

Results indicated that 4-year-olds were
completely unaware of viewpoints other than

their own, always choosing a picture that
matched their view of the model. Six-year-
olds showed some awareness, but often chose
the wrong picture. Only 7- and 8-year-olds
consistently chose the picture that represented
the doll's view.

According to Piaget, children below the
age of 7 years are bound by the egocentric
illusion. They fail to understand that what
they see is relative to their own position,
and instead take it to represent ‘the world as
it really is'. However, later research suggests
that the children tested failed to take the doll's
‘viewpoint' because the task was unfamiliar
and too complex for them. When more familiar
situations were used (such as Grover, a Sesame
Street character, driving a car along a toy
road), children could accurately report on this
character’s perspective (Flavell, 1977).
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Questions

1 Write a hypothesis for Piaget's experiment.

2 What variable was Piaget interested in
studying the effects of? What was his
outcome variable?

3 Describe the procedure of the study and
how it tested egocentrism in children.

4 Do the results of this experiment support
Piaget's description of the cognitive abilities
of children in the preoperational stage? Give
reasons for your answer.

Figure 2.26 In the three mountain task, children
are challenged to identify what can be seen from
the doll's perspective.

The concrete operational stage (7-11 years)

The concrete operational stage follows the
preoperational stage. An important development
during this stage is the child learning the
concept of conservation. This occurs when

a child understands that physical properties
such as mass, volume, number and length do
not change (are conserved) even when their
shape or appearance changes. To illustrate the
conservation of volume: imagine a 5-year-old

is shown two glasses full of liquid of the same
volume, with one glass short and wide while
the other is tall and narrow. The child will tell
you that the taller glass contains more liquid
(Figure 2.27). After the age of about 7 years,
children can understand this situation, and they
show a definite trend towards more logical,
adult-like thought (Flavell, 1992).

Conservation of mass can be seen in children
when they understand that rolling a ball of clay
into a different shape, such as a ‘snake’, does not
increase the amount of clay (Figure 2.28).

Reversibility of thought is another
accomplishment in the concrete operational
stage. This allows children to recognise that if
4+ 2 = 6, then 2 + 4 does, too. Younger children
must memorise each relationship separately. Thus,
a preoperational child may know that 4 + 10 = 14,
without being able to tell you what 10 + 4 equals.

‘While he was testing children in this age
group, Piaget was also interested in their ability
to classify objects based on similar properties.

9780170465052

Figure 2.27 Children under the age of 7 years
intuitively assume that a volume of liquid increases
when it is poured from a short, wide container into a
taller, thinner one.

Classification is the ability of children to be able
to group together or categorise objects based on
similar properties. Piaget believed that before the
concrete operational stage, children have difficulty
categorising and sub-categorising objects.

The formal operational stage

(12 years and up)

Sometime after the age of 12 years, children
begin to break away from concrete objects and
specific examples, and develop thinking based
more on abstract principles, such as democracy
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2.3.4 PIAGET'S
THEORY OF
COGNITIVE
DEVELOPMENT

Type of 1 Initial 2 Transformation Question 3 Preoperational
conservation presentation child's answer
Liquids Two equal Pour one glass into a Which glass
glasses of liquid taller, narrower glass contains more? The taller one
Number Two equal lines Increase spacing of Which line has
of checkers checkers in one line more checkers? The longer one
- - - ... . - - - - - - - - - -
- - - . . .. - - - . .- ..
Mass Two equal balls Squeeze one ball into Which piece has
of playdough a long, thin shape more playdough?  The long one
Length Two pencils of Move one pencil Which pencil The one that is
equal length is longer? further to the right
aEmm—— o o
(C— (CE—
- J

Figure 2.28 Different types of conservation

or honour. They also gradually become able to
consider hypothetical possibilities. The two types
of thinking that dominate this stage are abstract
thinking and hypothetico-deductive reasoning.

Abstract thinking means thinking in terms
of general concepts rather than specific objects,
experiences or events. Individuals during this stage
can think about things they are yet to experience
or things they can’t directly see or touch; for

example, concepts such as love, freedom and

Figure 2.29 Teenagers in the formal operational stage are able to
think abstractly and hypothesise the probable cause of a range of

problems.

morality. Hypothetico-deductive reasoning refers
to being able to test a logical hypothesis by using
abstract thought. For example, younger children
typically might solve problems using trial and error.
However, adolescents and adults using hypothetico-
deductive reasoning will systematically plan how
the problem should be solved by first thinking
about possible strategies (Figure 2.29).

Full adult intellectual ability is attained during
the stage of formal operations. Older adolescents
are capable of inductive reasoning (logical reasoning
that begins with the specific and moves to the
general) and deductive reasoning (logical reasoning
that begins with the general and moves to the
specific), and they can understand more advanced
mathematics, physics, philosophy, psychology and
other abstract systems.

Also, many adults can think formally about
some topics, but their thinking becomes concrete
when the topic is unfamiliar. This implies that
formal thinking may be more a result of culture
and learning than of maturation. In any case,
after late adolescence, advances in thinking
are based on gaining knowledge, experience
and wisdom, rather than on any leaps in basic
thinking capacity.

Piaget’s four stages of cognitive development
are summarised in Table 2.3.
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Table 2.3 Piaget's stages of cognitive development

Cognitive
Stage Age range accomplishment
Sensorimotor  Birth — 2 »  Object permanence
stage years »  Goal-directed
behaviour
Preoperational = 2-7 years »  Centration
stage »  Egocentrism

»  Symbolic thinking
»  Animism

Concrete 7-11 years »  Conservation

operational »  Classification

stage »  Reversibility of
thought

Formal 12 yearsand  »  Abstract thinking

operational beyond »  Hypothetico-

stage deductive reasoning

Criticisms of Piaget's theory

Although Piaget was very influential in the field of
cognitive psychology, he was also criticised for his
methodology and research proposals. Criticisms
include the following points.

INVESTIGATION 2.1 PRINCIPLES OF CONSERVATION

Scientific investigation methodology

»

»

»

»

»

CHAPTER 2 / Psychological development

Piaget may have underestimated children’s
abilities and that many accomplishments can
be achieved by children before he specified.
Piaget gave too little credit to the effects

of learning. For example, children of
pottery-making parents can correctly answer
questions about the conservation of clay at an
earlier age than Piaget would have predicted
(Bransford et al., 1986).

Piaget used his own children as research
participants. He would record observations of
their behaviour and cognitive accomplishments.
There were also other issues surrounding the
recruiting of his research participants (that is,
his selection process).

Piaget did not measure cognitive development
throughout adulthood, only during the early
stages of the life span.

More recent research suggests that intellectual
growth is not as related to age and stage as
Piaget claimed.

According to other learning theorists, children
continuously gain specific knowledge; they do not
undergo stage-like leaps in general mental ability.

conclusion in response to your research question.

of conservation tasks.

Pre-activity preparation

Conservation is the knowledge that physical properties such as mass, volume, number and length
remain unchanged (are conserved) even when the shape or appearance of the material changes.
Conservation is achieved during the concrete operational stage of Piaget's theory of cognitive
development. Your investigation will test the performance of children of different ages on a number

Controlled experiment :“:
Aim

To investigate how children of different ages use principles of conservation Data calculator
Introduction

This scientific investigation is related to the principles of conservation. You will need to generate «l
appropriate qualitative and/or quantitative data, organise and interpret the data, and research a “g

Controlled
experiment

e develop a research question
e state an aim
e formulate a hypothesis

guidelines.

You are required to apply the key science skills (listed at the start of this chapter) to:

e plan an appropriate methodology and method to answer the question, while complying with safety and ethical

9780170465052
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Procedure

You will need to recruit a number of Year 1 and Year 3 children to act as participants in this investigation. To do this, you
will need to obtain informed consent from their parents or guardians.

This scientific investigation requires you to design a range of tasks to test the principle of conservation. You can

investigate any or all of the following aspects of conservation: mass, length, number and volume. Here are some
suggested approaches.

You could investigate the conservation of mass using two equal ball-shaped amounts of plasticine. Once the
participant has confirmed that each ball of plasticine is the same, one can be flattened into a pancake shape. The
participant is then asked which has more plasticine and why. Record the participant’s responses.

You could investigate the conservation of length by first presenting the participant with two lengths of string
stretched out on the table in front of them. Once the participant has confirmed that each string is the same length,
bend one piece of string into a curvy shape. Ask the participant if the lengths of the string are the same and why.
Record the participant's responses.

You could investigate the conservation of number using 10 coins. Place the coins in two rows of five on the table in
front of the participant. Ask the participant to confirm that there is the same number of coins in each row. Move one
row of coins further part so the distance between the coins is greater for one row. Ask the participant if there is the
same number of coins in each row and why. Record the participant’s responses.

You could investigate the conservation of volume by initially presenting the participant with two glasses with the
same amount of water in each. Once the participant has confirmed that each has the same amount, pour the water
from one glass into a taller, thinner glass or cylinder. Ask the participant if there is the same amount of water in each
glass and why. Record the participant's responses.

You will be required to collect data, use evidence and transfer your findings to explain the relationship between age and
performance on the conservation task(s) you study.

Results

Collate your results for all participants. Process any quantitative data that you have recorded, using appropriate
mathematical calculations and units (for example, descriptive statistics such as a mean). Organise, present and interpret
your data using an appropriate table and/or graph.

Discussion
1  State whether your hypothesis was supported or not.
2 Describe your observations about the relationship between a participant's age and performance on the
conservation tasks.
3 Discuss the results with reference to different stages within Piaget's theory of cognitive development.
4 Draw a conclusion in response to your investigation question.
5 Identify whether it is possible to generalise any of your results to the wider population. Why or why not?
6 Discuss any potential extraneous variables and how they could have affected your data.
7  Suggest improvements you could make to the procedure to address the extraneous variables, if the investigation was to be

repeated.
Adapted from: VCAA VCE Psychology Advice for Teachers https://www.vcaa.vic.edu.au/
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ACTIVITY 2.3 TOY DESIGN

Try it

1  For each of Piaget's stages of cognitive development, design (or critique) one child's toy or game
to suit a child's ability for that stage. Refer to the cognitive development achievement(s) for each
stage. Present your answer in a table like the one below. The first one has been done for you.

Stage Age Toy

Peekaboo Bear

Sensorimotor
stage

0-2 years

Preoperational
stage

Concrete
operational
stage

Formal
operational
stage

Apply it

Cognitive achievement

Object permanence

This toy will engage children under the age
of 2 because when the bear hides behind
the blanket, it will cease to exist for the
infant, making it very exciting when the bear
‘reappears’ when the blanket is lowered.

Exam ready

2 Declan is 9 and his sister Iris is 4.
A psychologist who is testing Piaget's theory
of cognitive development gives the children
the following test:

The psychologist presents the child with two
jugs, both containing 100mL of water. The
psychologist pours one of the jug's contents
into a short, wide glass. Next to this glass, the
psychologist pours the contents of the second
jug into a tall, thin glass. Each child is asked
separately which glass contains more water.

Predict the responses given by Declan and
Iris.

3 Baby Dylan is happily playing with a toy dog,
but his mother notices some dirt on the toy
and quickly hides it under a cushion. Dylan
then plays with another toy without showing
any concern.

Itis very likely that Dylan has not yet

achieved
A conservation of mass.
B egocentrism.
C animism.
D

object permanence.
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O=+r KEY CONCEPTS 2.3c

» Jean Piaget studied cognitive development,
which explores how thinking processes
change and mature over the life span.

»  Piaget's key principles propose that children
either assimilate new situations to existing
ideas (schema), or accommodate new
experiences by changing their ideas.

»  Piaget developed four age-related stages he
believes children progress through as their
cognition develops, from concrete thinking
to symbolic thinking, through to abstract
thinking.

» By the end of the sensorimotor stage (birth
— 2 years), children achieve two cognitive
accomplishments: object permanence and
goal-directed behaviour.

»  During the preoperational stage of cognitive
development (2-7 years) children begin to
develop symbolic thinking.

»  The preoperational child will tend to only
focus on one aspect of a problem, object or

Concept questions 2.3c

Remembering

1 What is cognitive development?{€

2 Explain what a cognitive schema is, using an
example to support your response. F

3 Why might a child snatch a toy from another
child at day care, even if it makes the other
child upset?(e

4 Explain the different types of conservation,
using an example of each.(F

Understanding

5 Compare and contrast assimilation and
accommodation. (@

6 Draw a table like the one shown and describe
the four stages of cognitive development,
including a description of each cognitive
accomplishment and age ranges for
each stage.(F

situation at a time (centration), they tend to
view situations and events only from their
own perspective (egocentrism), and have
the tendency to believe that any inanimate
object possesses lifelike characteristics
(animism).

»  During the concrete operational stage
(7-11 years) children will understand
conservation, can reverse their thoughts
back to a line of reason, and can classify and
categorise objects based on common features.

»  During the formal operational stage
(12 years and beyond) children move
to abstract thinking, and are able to
formulate hypotheses when trying to
solve problems.

»  Piaget was criticised for some aspects of his
theory. Many theorists now believe children
can achieve cognitive accomplishments far
earlier than Piaget predicted.

Name Age
of stage  range

Description of each cognitive
accomplishment

7 Summarise the key criticisms of Piaget's
theory of cognitive development.{F

Applying

8 Using an example, explain how a child may
use mental adaptation to assimilate and
accommodate new information in their
environment.(€

9 A child is walking along, holding her teddy bear.
She drops the bear on the ground. Immediately
she picks it up and asks if it is ok. According to
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Piaget's theory, why would the young child do
this and how old might she be? @

10 What is the difference between symbolic
thinking and abstract thinking?{F

11 Using examples, identify why pretend
play is so important for learning, for
children during the preoperational stage
of development.({€

HOT Challenge <=l

12 Imagine you are a developmental
psychologist interested in testing the
cognitive accomplishments described by
Piaget. Design a test, not mentioned in

Psychosocial
development: Erikson's
eight-stage theory

Erik Erikson (1902-1994; Figure 2.30) was a
developmental psychologist and psychoanalyst
who explored personality development. Erikson
was a trained psychoanalyst and neo-Freudian.
Neo-Freudians are psychoanalysts who agree with
many of the basic principles proposed by Sigmund
Freud; however, they adapted his ideas to suit their
beliefs, research and opinions. As such, Erikson
adjusted a well-known theory of personality
development devised by Freud and created an
eight-stage theory of psychosocial development.
Erikson’s psychosocial theory considers
an individual’s interaction with people around
them (social) as a source of their personality
development. A key difference between Erikson’s
theory and other developmental theories is that
it explains the development of personality from
birth through to death, rather than just focusing
on the early stages of the life span.

The journey of life: rocky road
or garden path?

Erikson suggested that we face a specific
psychosocial dilemma, or ‘crisis’, at each stage of
life. A psychosocial dilemma is a conflict between
personal impulses and the social world. Resolving
each dilemma creates a new balance between a
person and society. Erikson proposed that a string

9780170465052
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this text, that can be used to measure

whether a child has achieved a cognitive

accomplishment in the preoperational stage

of development. In your response you

should include: {j

»  the age range of the children you will test

»  ahypothesis, based on what you think the
responses of the child would be

» adescription of how you will carry out
the test (procedure)

» asummary of the ethical principles you
would have to implement to protect the
rights of the participants.

Figure 2.30 Erik Erikson was a developmental
psychologist who developed theories about
personality.

of ‘successes’ produces healthy development and
a satisfying life. However, unfavourable outcomes
throw us off balance, making it harder to deal
with later crises. Life becomes a ‘rocky road’, and
personal growth is stunted. It was using this
premise that his eight-stage theory was created.
During each stage of the life span, individuals are
faced with a psychosocial crisis that will either be
resolved or not.

Getty Images/Ted Streshinsky Photographic Archive
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Stage one (0-18 months): trust versus
mistrust

Erikson believed that a basic attitude of trust

or mistrust is formed during the first year of

life. Trust is established when babies are given
adequate warmth, touching, love and physical care.
Mistrust is caused by inadequate or unpredictable
care and by parents who are cold, indifferent or
rejecting. Basic mistrust may later cause insecurity,
suspiciousness or an inability to relate to others.
Notice that trust comes from the same conditions
that help babies become securely attached to

their parents.

Trust and mistrust are not resolved once and
for all in the first year of life; instead, the issue
arises at each stage of development. Therefore, an
infant who has an attitude of mistrust because they
do not receive support and attachment in the first
years of life may in later years trust a particular
adult who instils a sense of trust, and can then
overcome their earlier mistrust. Likewise, a child
who starts out with an attitude of trust can also
have their sense of mistrust activated by issues
such as when their parents’ divorce or become
separated, causing conflict.

Stage two (18 months - 3 years): autonomy
versus shame and doubt

In stage two, children express their growing
self-control by climbing, touching, exploring
and trying to do things for themselves. Parents
can foster a sense of autonomy by encouraging
children to try new skills. The child’s first efforts
can be crude, often resulting in spilling, falling,
wetting and other ‘accidents’ (Figure 2.31).
Thus, parents who ridicule or overprotect
their children may cause them to doubt their
abilities and feel shameful about their actions.
It is important at this stage that parents or
caregivers allow their children time to develop
skills, realise that they will make mistakes and
that they must acquire skills at their own pace.
This includes things like speaking and using
cutlery.

Stage three (3-5 years): initiative

versus guilt

In stage three, children move beyond simple
self-control and begin to take initiative. Through
play, children learn to make plans and carry out
tasks. Parents can reinforce initiative by giving

I .

Figure 2.31 A child's first attempts at feeding
themself may be messy, yet they will feel a sense of
pride when they accomplish their goal.

children freedom to play, ask questions, use their
imagination and choose activities. Feelings of guilt
about initiating activities are formed if parents
criticise severely, prevent play or discourage a
child’s questions.

Stage four (6-12 years): industry versus
inferiority

Many events of middle childhood are symbolised by
the day when you first entered school. With dizzying
speed, your world expanded beyond your family, and
you faced a whole series of new challenges. Erikson
describes the primary school years as the child’s
‘entrance into life’. In school, children begin to learn
skills valued by society, and success or failure can
affect a child’s feelings of adequacy. Children learn

a sense of industry if they win praise for productive
activities, such as building, painting and studying.

If a child’s efforts are regarded as messy, childish

or inadequate, feelings of inferiority result. For the
first time, teachers, classmates and adults outside
the home become as important as parents in shaping
attitudes towards oneself.

Stage five (adolescence): identity versus
role confusion

Adolescence is often a turbulent time. Caught
between childhood and adulthood, the adolescent
faces some unique problems. Erikson considered the
need to answer the question ‘Who am I?” the primary
task during this stage of life. Mental and physical
maturation brings new feelings, a new body and

new attitudes. Adolescents must build a consistent
identity out of their talents, values, life history,
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relationships and the demands of their culture
(Douvan, 1997). People who fail to develop a sense
of identity suffer from role confusion: an uncertainty

about who they are and where they are going,.

Stage six (young adulthood): intimacy
versus isolation

In stage six, the individual feels a need for
intimacy in their life. After establishing a stable
identity, a person is prepared to share meaningful
love or deep friendship with others. By intimacy,
Erikson means an ability to care about others
and to share experiences with them. In one 1970s
study that aligned with Erikson’s view, 75 per
cent of university-age men and women ranked

a good marriage and family life as important
adult goals (Bachman & Johnson, 1979). And yet,
marriage or sexual involvement is no guarantee
of intimacy: many adult relationships remain
superficial and unfulfilling. Failure to establish
intimacy with others leads to a deep sense of
isolation (feeling alone and uncared-for in life).
This often sets the stage for later difficulties.

Stage seven (middle adulthood):
generativity versus stagnation

In middle adulthood a person’s focus shifts from
narrow self-interest towards fulfilling family and

wider social responsibilities to nurture the next

generation. Erikson called this quality generativity.

It is expressed by caring about oneself, one’s
children and future generations (Figure 2.32).
Generativity may be achieved by guiding one’s own
children or by helping other children (as a teacher,
religious leader or coach). Productive or creative
work can also express generativity. In any case, a

Figure 2.32 Example of generativity: a father
working with his son and grandson to contribute to
future generations
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CHAPTER 2 / Psychological development

person’s concerns and energies must broaden to
include the welfare of others and society as a whole.
Failure to do this is marked by a stagnant concern
with one’s own needs and comforts. Life loses
meaning, and the person feels bitter, dreary and
trapped (Peterson & Klohnen, 1995).

Stage eight (late adulthood): integrity
versus despair

Old age is a time of reflection. According to
Erikson, a person must be able to look back
over life with acceptance and satisfaction. The
person who has lived richly and responsibly
develops a sense of integrity (self-respect). This
allows the person to face ageing and death with
dignity. If previous life events are viewed with
regret, the elderly person experiences despair
(heartache and remorse). In this case, life seems
like a series of missed opportunities. If a person
feels like a failure and knows that it is too late
to reverse what has been done, ageing and the
threat of death then become sources of fear

and depression.

To squeeze all the stages of life into a few
pages, this explanation ignores countless details.
Although much is lost, the net effect is a clearer
picture of the entire life span. Is Erikson’s
theory, then, an exact map of your future?
Probably not. Still, the dilemmas described here
reflect major psychological events in the lives of
many people. Knowing about them may allow
you to anticipate typical trouble spots in life. You
may also be better prepared to understand the
problems and feelings of friends and relatives at
various stages in life.

Erikson’s eight stages of psychosocial
development are summarised in Table 2.4.

Table 2.4 Erikson's eight-stage theory
of psychosocial development

Stage Age range Psychosocial crisis
1 Birth — 18 months = Trust versus mistrust
18 months — Autonomy versus shame/
3 years doubt
3 3-5 years Initiative versus guilt
4 6-12 years Industry versus inferiority
5 Adolescence Identity versus role confusion
6 Young adulthood ' Intimacy versus isolation
7 Middle adulthood = Generativity versus stagnation
8 Late adulthood Integrity versus despair

-l
o‘:

Weblink
Summary Erikson’s
theory
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»

Erik Erikson proposed an eight-stage theory
that explains psychosocial personality
development throughout the life span.

Each stage consists of a psychosocial
dilemma. If the dilemma is resolved this will
result in a healthy personality and fulfilling
life. If the dilemma is not resolved, this can
lead to an unsatisfying life and make future
crises harder to deal with.

In stage 1 babies are conflicted with trusting
or mistrusting their caregivers and in stage 2
toddlers need to be given autonomy at the
risk of developing feelings of shame and
doubt.

In stage 3 preschoolers need to be given
the opportunity to take initiative rather

Concept questions 2.3d

Remembering

1
2

Define the term ‘psychosocial dilemma’.{F
According to Erikson, how does a person
achieve a healthy personality and fulfilling
life?{r

Stage Age range Psychosocial crisis
1
2
3
4
5
6
7
8
Applying
4 |dentify the psychosocial dilemma that has not

been resolved in each of the scenarios below.

Identify the stage this would be occurring. @

a An adolescent goes through a stage where
they dye their hair bright red and get
several body piercings.

b An older, childless man watches his friends
around him helping and caring for their
children and grandchildren while his life
remains quiet and uneventful.

¢ Atoddler tries to pour her own milk in her
breakfast cereal each day. She often spills

»

»

than feeling guilt over their actions. Stage 4
children entering primary school should be
challenged with a sense of industry and
achievement to avoid feelings of inferiority
and low self-worth.

In stage 5 adolescents struggle with their
identity and with role confusion, and try to
figure out who they are. In stage 6 young
adults seek intimacy through meaningful
friendships and other relationships to avoid a
sense of isolation.

In stage 7 middle-aged adults focus their
energy on supporting and caring for future
generations. Stage 8 older adults begin a
process of reflection and either feel integrity
or despair for the life they have lived.

Understanding
3 Copy the table below and use it to summarise

Erikson's theory of the eight stages of
psychosocial development. F

Description of psychosocial dilemma

the milk all over the floor. Her mother
becomes angry at her and doesn't let her
do it anymore.
d A young woman has just started her first
full-time job. She is really trying to fit in
and make new friends with her colleagues;
however, she is having a hard time doing so.
e A child at school is finding all of her school
work very easy. She finishes all of her
work well before the teacher expects. Her
teacher doesn't give her extension work so
she begins to play up in class.
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5 Predict the personality development of
the following individual. In your answer,
ensure you refer to at least three stages of
Erikson's theory of psychosocial development
and discuss the outcomes of the crises at
each stage.(@

Gabriella is a 75-year-old woman. During
the later years of her life she spent a lot of
time reflecting on her life experiences and the
decisions she made. Gabriella lived a difficult
life. She lost her father at the age of 1, and for
the next few years her mother was depressed,
distant and not responsive to all of her needs.
She spent a lot of time with her grandmother,

CHAPTER 2 / Psychological development

as her mother often worked long hours. She
feels like she never had a proper childhood,
one where she was free to play as she wished.
During her school years, she often felt like
she didn't fit in to any friendship group.

Her desire for meaningful relationships with
peers continued into early adulthood and
while she did make some friends she never
felt true intimacy with those around her. She
had a string of romantic relationships, none
of which lasted more than a couple of years.
After many failed attempts at a long-term
relationship she instead poured all of her
energy into her work, which brought her
great satisfaction.

Sensitive and critical periods
in psychological development

To psychologists, maturation is mainly about
behaviours or activities that occur at particular
times in an organism’s development. These
developmental activities depend on how ready,

or mature, the central nervous system and the

body are to demonstrate a specific behaviour.
Having particular experiences at particular

stages of the life span can be important for typical
development to occur. Psychologists classify periods
of development as either sensitive periods or critical
periods. These periods of time in development
typically occur in the early stages of the life span,
when the brain is primed and ready for learning
experiences. When an individual meets with the
necessary learning experiences within these periods
of time, development can proceed as normal.

If these periods of time are missed, learning a
particular cognitive or motor skill, or developing
emotional competence, can be extremely difficult or

even, in some cases, impossible.

Sensitive periods

A sensitive period is a stage during biological
maturation when an organism is most able to gain
a particular skill or characteristic. A sensitive
period begins and ends gradually. It is a period of
maximal brain growth, after which development
within a particular area will take more effort,
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be slower, and be incomplete. It is a period of
development when an organism is mature enough
to demonstrate a behaviour, and it 1s the best
time to be exposed to a particular environmental
stimulus because the brain is developed to the
degree that it is now able to process and respond
to the stimuli.

A sensitive period is linked to the concept
of ‘experience-expectant learning’, in that it is a
stage in an organism’s development where certain
behaviours are expected to develop after exposure
to certain stimuli. An organism may still acquire
the learning at a later date, it just may take longer
and require more effort to learn the behaviour
than if the organism learned it during the sensitive
period. Reading and writing are examples of this
type of behaviour (Figure 2.33). Generally, we
learn to read and write in the first years of school;
however, some people do not. If these individuals
took classes in reading and writing as adults, they
could possibly learn these skills. However, the
standard they reach and the effort required would
both be affected.

In summary, during a sensitive period, the
person has the cognitive capacity to do the task,
and they must also have the opportunity to
experience or be exposed to the task. Sensitive
periods span a longer period than critical periods,
but they are similar concepts.
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COMPARING
AND
CONTRASTING
CRITICAL AND
SENSITIVE
PERIODS

iStock.com/track5

NELSON PSYCHOLOGY VCE UNITS 1 & 2

Figure 2.33 The sensitive period for reading and
writing is during the child’s school years. If this
opportunity is missed, learning to read and write for
the first time as an adult, though not impossible, is
much more difficult.

Critical periods

Critical periods of development involve a stage,
usually early in the life span, when an organism

is most open to acquiring a specific cognitive or
motor skill or socio-emotional competence, as

a normal part of development, that cannot be
acquired normally at a later stage of development.
If the organism does not receive the necessary
exposure to appropriate stimuli, further

development of this ability will generally not occur.

A critical period involves a small window of
opportunity to learn a behaviour. If this window
closes, the learning becomes impossible or nearly
impossible in the future. Critical periods start and
end abruptly and usually have shorter time frames
compared with sensitive periods.

Research suggests that events that occur
during a critical period can permanently alter
the course of development (Bornstein, 1989).
For example, research conducted by Hubel and
Wiesel in the 1960s found that if a newborn
kitten has its eye stitched shut early in its
development (within 4—6 weeks), the kitten will
become permanently blind in that eye. However,
if the eye is sewn shut later in development (after
4 months), the kitten will not become blind
in that eye. This study led the researchers to
conclude that there must be a critical period for
vision in kittens, and the neural pathway between
the eye and the brain must have visual input
at a particular time in development to develop
properly (Hubel & Wiesel, 1962).

Often, certain events must occur during a
critical period for a person to develop normally.
For example, within the human nervous system,

it appears that different areas of the brain used in
learning develop fully at different times. The brain
must go through a period of forming synapses and
then pruning back unused connections to complete
its development. Most of this synapse formation
and pruning occurs in the first years of life, but
the frontal lobe has one of the longest periods of
development (see Chapter 5).

So why do sensitive and critical periods exist?
Most sensitive and critical periods can be found
in the first years of development of most species.
Many scientists believe that the answer may be
connected to the concept of brain plasticity. This
refers to the brain’s ability to modify its structure
and function as a result of experience and in
response to injury.

Research tells us that children have far
more plasticity than adults. Their brains have
more neural connections because their brains
are growing. As they reach a certain age in
development their neural connections begin to
prune away. These connections will be lost forever
if they are not used, which implies that sensitive
periods are important in development. For
example, if severe damage occurs in the language-
dominant left hemisphere of a child’s brain
before the age of 2, the brain can shift language
processing to the right side of the brain. If the
damage occurs between the ages of 2 and 6, new
language areas tend to develop in both hemispheres
(Mueller et al., 1999). Such drastic shifts in
language processing would be impossible for an
adult brain, which has fewer neural connections
compared to a young child’s brain.

Sensitive periods and critical periods are
summarised in Table 2.5.

Imprinting

One example of a critical period that occurs in the
very early stages of life in animals is known as
imprinting. Konrad Lorenz (1903-1989) was curious
as to why baby geese follow their mothers. He
observed the specialised learning ability of young
animals to fix their attention on the first object they
meet, and to follow that object thereafter. Chickens,
ducks and geese all share the same characteristic

of being able to walk once hatched. Because newly
hatched chicks are able to wander around from
birth, they can easily become separated from their
mothers. Consequently, the species has evolved

so that chicks form instant attachments to their
mothers, and will recognise and stay near her.
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Table 2.5 Sensitive periods versus critical periods

—
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2.4.2 ANALYSIS
OF RESEARCH

Period Timing of experiences Description

Sensitive period = Flexible and broad

period of time

A stage during biological maturation when an organism is most able to acquire
a particular skill or characteristic; a period of maximal plasticity, after which
development within the domain will take more effort, and be slower and
incomplete; the term tends to be used less restrictively than the term ‘critical
period’, but they are similar concepts.

Fixed and narrow
period of time

Critical period A stage, usually early in the life span, when an organism is most open to acquiring
a specific cognitive or motor skill, or socio-emotional competence, as a normal part

of development, that cannot be acquired normally at a later stage of development.

Alamy Stock Photo/Science Photo Library

Normally, the first large moving object a baby
goose sees is its mother. Lorenz hatched geese in
an incubator, so the first moving object they saw
was Lorenz. From then on, these goslings followed
Lorenz (Figure 2.34). They even reacted to his call
as if he were their mother (Lorenz, 1937). If newly
hatched ducklings do not imprint on their mother
(or some other object) within 30 hours, they never
will (Hess, 1959).

This example of attachment is different from
human attachment: the period of time attachment
needs to occur is extremely fixed and attachment
of this kind is impossible after this period of time
(30 hours). This is why human infant attachment is
said to have a sensitive period rather than critical

period for development.

Figure 2.34 ‘Mother’ Lorenz leads his charges.
The goslings have imprinted on Lorenz because
he was the first moving object they saw after
they hatched.

Language acquisition

Language acquisition refers to the developmental
processes through which children learn to
understand and use their native language/s.
First language acquisition usually begins in
infancy and early childhood. As with other
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behaviours, language in humans is linked to
both innate (maturational) and environmental
(experiential) factors. Researchers generally
agree that there is a window of opportunity

for children to acquire their first (or second)
language; however, the exact age when this time
frame begins and ends is still up for debate.
Some researchers in this area have explored

the possible time frames of critical or sensitive
periods for acquiring a first language and
learning a second language (Figure 2.35). Others
have compared the different areas of language
development, such as phonetics or syntax, and
proposed multiple ‘critical” periods based on
these different language skills (Abello-Contesse,
2009). This is why it is difficult to categorise
language acquisition as either a sensitive

period or critical period of development. The
general consensus is that there certainly is

a period of time that is optimal for learning
language, but the complexities of learning
language make it challenging to classify this key
cognitive skill.

iStock.com/SerrNovik

Figure 2.35 Learning a second language is said to
be much easier in childhood compared to adulthood,
but up until what age? This is a question that has
plagued linguistic experts for many years.
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CASE STUDY 2.1

The first research into language acquisition came
from examples of ‘feral’ children and others who
were deprived of language input during infancy and
early childhood. A ‘feral’ child is a name commonly
used to describe children found living in deprived
conditions, and one that suggests that they are
children who behave as if reared in the wild, by
animals. One of the first cases of a child with an
inability to develop language skills was reported

in 1801 when a ‘wild boy’, known as Victor, was
found in Aveyron, France. The child was found

at the age of 12 or 13, having lived apparently by
himself in the forests. Victor was unable to walk
upright or speak, and had a high tolerance for

cold because he had spent most of his life outside.
After five or so years of trying to instruct Victor,
the doctor taking care of him deemed him beyond
education. Victor never learned language with any
proficiency and was only able to engage in basic
communication with his carers.

In 1970, another case of a feral child, a girl
known as Genie (Figure 2.36), emerged. Her case
was one of the worst examples of child abuse
in history. Genie was a 13-year-old girl when
she was found living in appalling conditions. It
became apparent she had been subjected to

Feral children: Victor and Genie

Figure 2.36 An image of Genie taken shortly after she was removed from isolation

extreme abuse, neglect and social isolation. She
had been kept locked away and strapped to a
toilet chair for most of her life because her father
assumed she was mentally disabled at birth and
had chosen to keep her isolated from others. She
was severely malnourished, had little to no social
contact with anyone and was often beaten for
speaking or uttering noises.

When Genie was found, social workers
believed she was only about 6 or 7 years old
because of her appearance, but it was later
discovered she was 13 years old. She could
barely walk. Genie could make noises, but
nothing approximating language. Researchers
decided that it was an ideal opportunity to
test the theory that a nurturing environment
could somehow make up for a total lack of
language before the age of 12. She spent the
next several years in care and working with
linguistic experts, in an attempt to develop her
language skills. Although Genie was able to
master some language skills, such as vocabulary,
unfortunately she never became proficient
at speaking and communicating and was
unable to make up for the time spent deprived
of language.

Getty Images/Bettmann
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has not taken place in the early years of life, then
an individual may not be able to master this skill
later in life.

Cases like Victor and Genie demonstrate
the importance of the timing of experiences for
language acquisition. If exposure to language

Questions

1 Describe the case of Victor.
a  Why was he considered a ‘feral’ child?
b At what age was he discovered?
¢ What were his cognitive and behavioural
capacities when he was discovered?
d Was he ever able to acquire language?

¢ What were her cognitive and behavioural
capacities when she was discovered?
d Was she ever able to acquire language?
3 What differences might be observed for the
language development of a feral child if they
were discovered at 5 years of age, compared

2 Describe the case of Genie.
a  What were the living conditions during her

period of abuse and isolation?

b At what age was she discovered?

4

to at 15 years of age?

How do the cases of Victor and Genie support
your understanding of the importance of

the timing of experiences for language
acquisition?

ACTIVITY 2.4 SENSITIVE PERIODS AND CRITICAL PERIODS

Try it

Exam ready

1

Environments can sometimes be described
as 'deprived’ or ‘enriched’. For example,
Genie (see Case study 2.1) grew up in an

path. Your older brother asks, ‘How do the
ducklings know to follow their mother?’
Using relevant psychological terminology, how
would you answer your brother's question?

3

With regard to the timing of experiences,
critical periods differ from sensitive periods in
that

incredibly deprived environment. In contrast, A ¢ritical periods tend to begin and end
an enriched environment such as a childcare gradually; sensitive periods have a narrow
centre or kindergarten is mentally stimulating. window where exposure must take place for
Working with a partner, design your own the skill to be developed.
playroom (complete with toys, obstacles, B critical periods are a narrow window where
puzzles and so on) for a kindergarten. Share exposure must take place for the skill to be
your design with the class and explain developed; sensitive periods tend to begin
how your playroom would support the and end gradually.
LR EEIEer Sy E) C critical periods begin suddenly but remain
Apply it open until the skill has been acquired;
2 Each weekend, you and your family go for a sensitive periods tend to begin and end
walk by the river. This weekend, you notice a gradually.
mother duck and its ducklings walking on the D critical periods are a narrow window where

exposure must take place for the skill to be
developed; sensitive periods begin gradually
but end abruptly.
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O=vr KEY CONCEPTS 2.4

»  The timing of experiences in psychological
development refers to the optimal period of
time for learning a particular skill.

» A sensitive period of development is when
an organism is most open to acquiring a
particular skill or characteristic; the lack of
appropriate experiences during a sensitive
period will not make acquisition impossible,
but will make it more difficult.

»  Critical periods of development involve a stage
early in the life span, when an organism is most
open to acquiring a specific cognitive or motor

Concept questions 2.4

Remembering

1 Distinguish between critical periods and
sensitive periods of development. In your
answer, include one similarity and at least two
differences between them. F

Understanding

2 Why is the timing of experiences important in
psychological development?{F

3 Provide an example of a critical period of
development.{F

4 Provide an example of a sensitive period of
development.(F

Applying
5 The brain is thought to be able to change as
a result of new experiences. Explain how this

relates to critical and sensitive periods.{i

skill, or socio-emotional competence that
cannot be acquired normally at a later stage of
development.

»  Critical and sensitive periods are linked to the
concept of brain plasticity and the reduction in
plasticity of the human brain as we age, which
makes it more difficult to develop new skills.

»  The early stages of the life span are optimal
times for acquiring language, although it is
not possible to specify an exact timeframe
because of the many complex characteristics
of this cognitive skill.

6 Imagine a child was raised in social isolation
on a deserted island. Their only human
contact was their mother. Hypothesise any
sensitive periods of development that may be
missed. (i

HOT Challenge <=l

7 After consultation with Traditional Owners,
a Victorian kindergarten (with children aged
3-5 years) is debating whether they should
introduce a Victorian Aboriginal language
program for their students. Some parents
have suggested that the children wait until
they are teenagers before they learn an
additional language. Write an article for
the kindergarten newsletter explaining the
scientific evidence for critical and sensitive
periods for language acquisition. /@
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CHAPTER 2
SUMMARY

»  Most psychologists today agree that there is
an interaction between inherited factors and
environmental factors in the psychological
development of an individual.
Hereditary factors refers to inborn, inherited factors
gained genetically from biological parents that partly
determine individual characteristics.
Environmental factors include external biological and
social influences.
Environmental influences include the care a child is
given, the environment within the womb, exposure to
environmental toxins and any peer-group influences.

Twin and adoption studies allow researchers to
study the interactive nature of the inherited and
environmental factors on development.

In a twin study, the development of identical twins is
compared with the development of fraternal twins.
In adoption studies, families who have one adopted
child and one biological child are compared.

KEY CONCEPTS 2.2

»  The biopsychosocial model recognises the

contributions of biological, psychological and social
factors, and their complex interactions, to our
physical and mental health.
Biological factors contributing to development and
wellbeing include our genetics, hormones, immune
function, stress response, brain function and other
activities of our nervous system.

Psychological factors contributing to development

and wellbeing include cognitive processes such as
learning and memory systems, self-concept, emotional
regulation, perceptions, thought processes including
beliefs and attitudes, personality traits and coping skills.
Social factors influencing our wellbeing and
development include social interactions, relationships
and networks.

KEY CONCEPTS 2.3a

»  Attachment refers to the close emotional bond or
relationship between an infant and the mother or
primary caregiver.

Attachment of an infant with their primary caregiver
is crucial in their subsequent emotional development.
John Bowlby was one of the first psychologists

to develop attachment theory. He proposed that
infants are biologically pre-programmed to form an
attachment with their primary caregiver (usually the
mother).

Bowlby proposed that a mother and infant should
not be separated for at least the first 2 years of the

infant's life at the risk of causing long-term emotional
difficulties.

Mary Ainsworth developed the Strange situation

test to observe the behaviours of infants with their
caregivers and their reactions around strangers.
Ainsworth classified infants into the following
attachment categories: secure attachment, insecure
resistant attachment and insecure avoidant
attachment.
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KEY CONCEPTS 2.3b

»

Harry Harlow's (1958) research with infant rhesus
monkeys investigated whether food or contact
comfort was more important for the attachment of
infants to their caregivers.

Harlow's findings revealed that contact comfort

was more important than food in infant-caregiver
attachment in monkeys. He generalised this finding to
human infant—caregiver attachment.

Harlow et al. (1965) investigated the effects of social
deprivation on social and emotional development in
infant rhesus monkeys.

Their studies revealed that periods of social isolation
in infancy can have debilitating effects on social and
emotional development. The longer the period of
isolation, the more severe the behaviours reported
and the less likely to be reversed.

KEY CONCEPTS 2.3c

»

Jean Piaget studied cognitive development, which
explores how thinking processes change and mature
over the life span.

Piaget's key principles propose that children either
assimilate new situations to existing ideas (schema), or
accommodate new experiences by changing their ideas.
Piaget developed four age-related stages he believes
children progress through as their cognition develops,
from concrete thinking to symbolic thinking, through
to abstract thinking.

By the end of the sensorimotor stage (birth — 2 years),
children achieve two cognitive accomplishments:

object permanence and goal-directed behaviour.
During the preoperational stage of cognitive
development (2-7 years) children begin to develop
symbolic thinking.

The preoperational child will tend to only focus on
one aspect of a problem, object or situation at a time

(centration), they tend to view situations and events
only from their own perspective (egocentrism), and
have the tendency to believe that any inanimate
object possesses lifelike characteristics (animism).
During the concrete operational stage (7-11 years)
children will understand conservation, can reverse
their thoughts back to a line of reason, and can
classify and categorise objects based on common
features.

During the formal operational stage (12 years and
beyond) children move to abstract thinking, and are
able to formulate hypothesises when trying to solve
problems.

Piaget was criticised for some aspects of his theory.
Many theorists now believe children can achieve
cognitive accomplishments far earlier than Piaget
predicted.

KEY CONCEPTS 2.3d

»

Erik Erikson proposed an eight-stage theory that
explains psychosocial personality development
throughout the life span.

Each stage consists of a psychosocial dilemma. If
the dilemma is resolved this will result in a healthy
personality and fulfilling life. If the dilemma is not
resolved, this can lead to an unsatisfying life and
make future crises harder to deal with.

In stage 1 babies are conflicted with trusting or
mistrusting their caregivers and in stage 2 toddlers
need to be given autonomy at the risk of developing
feelings of shame and doubt.

In stage 3 preschoolers need to be given the
opportunity to take initiative rather than feeling guilt

over their actions. Stage 4 children entering primary
school should be challenged with a sense of industry
and achievement to avoid feelings of inferiority and
low self-worth.

In stage 5 adolescents struggle with their identity and
with role confusion, and try to figure out who they
are. In stage 6 young adults seek intimacy through
meaningful friendships and other relationships to
avoid a sense of isolation.

In stage 7 middle-aged adults focus their energy

on supporting and caring for future generations.
Stage 8 older adults begin a process of reflection
and either feel integrity or despair for the life they
have lived.
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CHAPTER 2 / Psychological development | )]

»

The timing of experiences in psychological
development refers to the optimal period of time for
learning a particular skill.

A sensitive period of development is when an
organism is most open to acquiring a particular skill
or characteristic; the lack of appropriate experiences
during a sensitive period will not make acquisition
impossible, but will make it more difficult.

Critical periods of development involve a stage early
in the life span, when an organism is most open to
acquiring a specific cognitive or motor skill, or socio-

emotional competence that cannot be acquired
normally at a later stage of development.

Critical and sensitive periods are linked to the concept
of brain plasticity and the reduction in plasticity of
the human brain as we age, which makes it more
difficult to develop new skills.

The early stages of the life span are optimal
times for acquiring language, although it is not
possible to specify an exact timeframe because
of the many complex characteristics of this
cognitive skill.
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2 End-of-chapter exam

Section A: Multiple-choice

What do psychologists mean by the term nature’?
the environmental influences on development
the genetic influences on development
the cognitive influences on development

the social influences on development

Environmental influences on development can include
genes and hormones.
cognitive processes.
social interactions and life experiences.

nervous system functioning.

Identical twin and adoption studies are used to study
the effects of hereditary and environmental factors on
development because

A similarities between identical twins adopted into
different families can be attributed to heredity factors.
differences between identical twins adopted
into different families can be attributed to
environmental factors.

C both A and B are correct

D neither A nor B are correct

The rapid learning of permanent behaviour whereby an
animal will form instant attachment to the first thing it
sees at birth is called

maturation.
nervous system attachment.
imprinting.
plasticity.
Which of the following is an example of a sensitive
period of development?
A imprinting
B infant—caregiver attachment
C  social development

D none of the above

The formal operational stage of Piaget's theory
involves the accomplishment of

A object permanence.

B conservation.

C  goal-directed behaviour.
D hypothetical thinking.

According to Piaget, when children behave in an

egocentric manner, they are in the stage of

development.

A sensorimotor

B preoperational

C  concrete operational

D formal operational

The independent variable in Harlow’s 1958 experiment
on attachment was

A whether the surrogate was made from wire or cloth
and contained the feed bottle.
whether the monkey preferred the wire or cloth
surrogate mother.

C the amount of time the monkeys spent on the
surrogates.

D the attachment the monkeys formed for the surrogates.

‘Which of the following is not a psychological contributing
factor according to the biopsychosocial framework?

A self-concept
B emotional regulation
C  perceptions

D social networks

Stage seven of Erikson’s theory of psychosocial
development is called

A integrity versus despair.
B intimacy versus isolation.
C initiative versus guilt.

D generativity versus stagnation.

11 John Bowlby

A believed that children have basic needs such as
shelter and food, and as long as these are met, they
will develop normally.
observed children in institutions and saw that they
were well cared for.
believed that infants can thrive without their mothers
as long as their physical needs are well taken care of.
observed that children who lacked relationships
with others early in life were open to negative
psychological consequences later in life.
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12 Harlow’s findings were that

A the monkeys spent more time on the wire surrogate
and only spent time on the cloth surrogate to feed.
contact comfort was not important; feeding
capability was important.
contact comfort was the most important factor in
infant and mother attachment.
the surrogates providing the food were the
most important factor in the infant and mother
attachment.

13 According to Erikson, if a person has conflicted

experiences during stage five, they may suffer
later in life.

signal behaviours

A
B spontaneous habituation
Cc

role confusion

mental breakdown

A sensitive period of development is a
timeframe where learning occur in order for
optimal development to proceed.

fixed; should

flexible; must

flexible; should

permanent; must

Piaget proposed children in the stage of
development tend to narrowly focus on one aspect of a
problem, object or situation at a time, and exclude all
others. This is called

A preoperational; centration

B preoperational; conservation

C  concrete operational; conservation

D concrete operational; centration

Ainsworth’s category of ‘insecure resistant’ attached

infants were characterised as showing

A great distress when their mothers left the room,
and were not easily calmed when she returned.

B indifference to their mothers; they rarely cried
when their mothers left the room and showed her
little attention when she returned.
great distress when their mothers left the room,
and greeted her with pleasure when she returned.
great distress when their mothers left the room,
and were easily calmed when she returned.

9780170465052
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17 Activation of the stress response involves the release

of the hormone . Stress can be managed
by positive thinking strategies, which is a
contributing factor according to the biopsychosocial
model.

A cortisol; social

B cortisol; psychological

C serotonin; social

D serotonin; psychological

Research into the hereditary influences on IQ have
found that
A people who are unrelated usually have very
similar IQ.
people with higher IQ would usually have a greater
chance of having family members with high IQs,
too.
there is no correlation between 1Q and a person’s
genetics.
children will not have an IQ similar to their
parents.

19 A direct sign that an emotional bond has formed

between mother and child appears at approximately 8
to 12 months of age when
A the mother and child are happy doing things
together.
the mother can leave the child without the child
becoming angry.
the child enjoys spending time with all caregivers
equally.
the child displays separation anxiety when left
alone or with a stranger.

20 A young child looks at a dog and, using her existing

schema, she points to it and says ‘cat’. This is an
example of

A assimilation.

B accommodation.

C mental adaptation.
D

goal-directed behaviour.
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Section B: Short answer

Explain the importance of both hereditary and using an example to support your answer. Ensure you
environmental influences on development.  [2 marks] also refer to the stage of cognitive development where
Identify and describe the three types of infant this type of thinking is characteristic.

attachment that Ainsworth categorised in the a  Concrete thinking [2 marks]
Strange situation experiment. [8 marks] b Symbolic thinking [2 marks]
Jean Piaget described three different types of thinking. ¢ Abstract thinking [2 marks]
For each of these (listed below), provide a description [Total = 6 marks]
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Defining and supporting
psychological development

Key knowledge

»  the usefulness, and limitations, of psychological criteria to categorise behaviour as typical or atypical,
including cultural perspectives, social norms, statistical rarity, personal distress and maladaptive behaviour

» the concepts of normality and neurotypicality, including consideration of emotions, behaviours and
cognitions that may be viewed as adaptive or maladaptive for an individual

» normal variations of brain development within society, as illustrated by neurodiversity

» the role of mental health workers, psychologists, psychiatrists and organisations in supporting

psychological development and mental wellbeing as well as the diagnosis and management of atypical
behaviour, including culturally responsive practices

Key science skills

Analyse, evaluate and communicate scientific ideas
» discuss relevant psychological information, ideas, concepts, theories and models and the connections
between them

» critically evaluate and interpret a range of scientific and media texts (including journal articles, mass
media communications and opinions in the public domain), processes, claims and conclusions related to
psychology by considering the quality of available evidence

» analyse and evaluate psychological issues using relevant ethical principles and concepts, including the
influence of social, economic, legal and political factors relevant to the selected issue

» use clear, coherent and concise expression to communicate to specific audiences and for specific purposes
in appropriate scientific genres, including scientific reports and posters

» acknowledge sources of information and assistance, and use standard scientific referencing conventions

Source: VCE Psychology Study Design (2023-2027), pp. 24 & 13



Defining and supporting psychological
development

We are all different. Not only in looks, height, hair colour and skin colour but also in
our personalities and what we think. Our brains are all different too. The neurons in
our brains are all connected differently; in fact, it would be odd if they were all the
same. The important thing is that we accept and embrace the differences.

3.1
Typical and
atypical behaviour

We are all different and we all behave

in different ways. When we talk about
behaviour, we talk about typical and atypical
behaviour. Typical behaviour is what most of
us do, most of the time. Atypical behaviour
is the rest. However, you need to be careful
using these terms, because many things
feed into behaviour. For example, think
about cultural differences; what one
culture sees as typical, another
culture may not.

3.2
Normality and
neurotypicality

Behaviour is what the
neuronal connections within our
brain are telling us to do. If our brain is
neurotypical then we behave in a way
that is typical of most people. If our brain
is neurodivergent then we may display
behaviours that may be considered
atypical. Many very smart
and famous people are

neurodivergent.
/baiod



3.3

Variations in brain
development

Just like our bodies are different, our
brains are different too. Our neurons
are all connected differently and that
makes us who we are. Depending on the

connections formed, we might have

a neurodivergent condition such as

autism or dyslexia. Neurodiversity

is a positive, not a negative.

3.4
Supporting
psychological development
and mental wellbeing

There is lots of support available to
assist people who are having difficulty
with their psychological development,

atypical behaviour and mental wellbeing.
Psychologists, psychiatrists and mental
health workers can support people who
are struggling with their mental
health.

It takes a lot of people to make the world go round. It would be very dull if we were all
the same. Everyone is different and that helps to fill all the niches that make our world
a wonderful place.
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Figure 3.1 Oliver Sacks, neurosurgeon and
author

Oliver Sacks (1933—2015) (Figure 8.1) was a
British neurologist famous for publishing some of
his case studies. One case study was of Dr P, who
was not able to recognise objects or faces and saw
faces when there was nobody there. Dr P. reported
seeing a hat when he was looking at his wife.
Other observations that Sacks recorded include
Dr P. patting the heads of parking meters thinking

Know your key terms

Adaptive behaviour
Atypical behaviour
Cognition

Cultural norms
Culture

Distress

Maladaptive
behaviour

Neurodivergent

Neurotypical

Norm

Normality

Social nonconformity
Statistical rarity
Stress

Stressor

Typical behaviour
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Figure 3.2 One person Sacks wrote about
reported seeing the face of a black dragon when
she looked at people or her computer screen.

®
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they were children and talking to the knobs on the
furniture, expecting the knobs to reply.

Another case presented to Sacks was a
52-year-old Dutch woman who had ongoing
hallucinations. People’s faces, walls and even her
computer screen would turn into the face of a
dragon. The dragon was black, with long pointy
ears and a long nose (Figure 3.2). The eyes were

‘When something is considered normal, terms such
as ‘typical’ or ‘acceptable’ are also commonly used
to describe them. These terms can be ambiguous
and can be based on personal opinion (that is,
they are subjective), and require some level of value
judgement. They can also have cultural and social
variations, because what might be acceptable in one
culture or society may not be acceptable or typical
in another. However, most psychologists define
typical behaviour as behaviour that represents the
behaviour of most people in a population. Atypical
behaviour refers to behaviours that are not
displayed by the majority of people in a population.
Atypical behaviours are behaviours that deviate
from the ‘norm’ or what is deemed normal in a social
context. The behaviour is judged by comparing it to
others’ behaviour within the same social context.
Typical behaviour can also specifically refer to
an individual. Does a certain individual typically

Defining and supporting psychological development

described as large and were either yellow, green,
blue or red. Tests, including an MRI scan, could
not identify the cause of her hallucinations.
These two people are clearly different from
most people in some ways. But how different do
we have to be before we are recognised as needing
medical help or psychological support? This
chapter explores how we answer this question.

would normally give you a hug or a handshake
when you met them, started to avoid you and
merely grunted ‘hello” when they saw you. You
might think this was atypical behaviour for them.
However, this behaviour may be typical of your
little brother, who is grumpy in the morning and
hates you hugging him. Table 3.1 compares typical
and atypical behaviour.

Generally, psychologists agree that normality
refers to patterns of behaviour or personality traits
that are typical, or that conform to some standard
of acceptable ways of behaving. By this definition,
wearing pyjamas to school even on a casual dress
day may be considered abnormal, as it is not typical
behaviour compared to most people. Likewise,
behaviour that is considered unacceptable, such
as smoking in a car with children, can also be
considered abnormal.

Abnormal or atypical behaviours do not

(normally) behave in a particular manner? We necessarily pose a problem to the individual =
all have our own quirks and individual qualities, or to society. There are many behaviours that WB

so judging whether a behaviour is typical or could be defined as ‘abnormal’ or ‘atypical’ 31,1 WHAT
not (atypical) for that individual may alter the that are positively valued by society, such as BEHAVIOUR?

perception of the behaviour. If a person usually
wears pyjamas to school, then wearing pyjamas
would be normal behaviour for that person, but not
typical behaviour for most people within society.
Another example might be if your best friend, who

Table 3.1 Comparing typical and atypical behaviour

Typical behaviour

Definition The behaviour of the majority of people in a
population or behaviour that is consistent with the
way an individual normally behaves

Example Waving your arms in the air and singing loudly at a

music festival

9780170465052

being abnormally talented at playing a musical
instrument or at playing golf. To determine
whether a behaviour is harmful or has the potential
to negatively impact on the individual or society,
the terms ‘adaptive’ and ‘maladaptive’ are used.

Atypical behaviour

Behaviour that is not like the behaviour of the
majority of people in a population or is inconsistent
with the way an individual normally behaves

Waving your arms in the air and singing loudly in
the supermarket
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3.1.2 TYPICAL
OR ATYPICAL?

NELSON PSYCHOLOGY VCE UNITS 1 & 2

What is considered typical or atypical
behaviour can vary:
» between cultures and subcultures
» over time
» depending on the situation or context.
Psychological criteria that are used to
categorise behaviour as typical or atypical include
cultural background, social norms, statistical rarity,
stress levels and maladaptive behaviour. These

criteria are discussed below.

Cultural perspectives

Culture is one of the most influential contexts
in which any behaviour is judged. Culture can
be thought of as the distinctive beliefs, values,
customs, knowledge, art and language that form
the foundation of the everyday behaviours and
practices of a society. Culture is passed from one
generation to the next by spoken and written
means. There is a fine line between what is
classified as normal and abnormal behaviour in
some cultural contexts because the expectations
and standards that are considered normal can
vary widely across cultures. For example, in some
cultures it is considered normal to talk loudly
and wave your arms in a spirited manner during
a conversation. In some cultures, it is normal for
women to remain housebound much of the time
and not have paid work outside of the home.
However, in modern-day Western cultures a
woman with this behaviour might be diagnosed
as suffering from agoraphobia or be considered
significantly disempowered. In Australia it is
illegal and considered abnormal to be married
to more than one person at the same time, but in
some Middle Eastern countries this is considered
a tradition and seen as normal and acceptable
behaviour.

Social norms: learning
acceptable behaviour

A norm is a socially defined rule, standard or
value that describes behaviours that are expected
within groups. Behaviour can be considered
typical according to whether the behaviour fits
in with the norms of that society. For example,
looking someone in the eye when having a

discussion is considered normal in Australia. It
indicates to the speaker that you are listening.
However, for some Asian cultures eye contact
is used to intimidate someone (Figure 3.3).

To look at an elderly person is also a mark of
disobedience in Chinese culture because it is
considered to show a lack of respect. In one
cross-cultural study on the perception of eye
contact, Japanese participants made less eye
contact than Finnish or American participants.
In Japan, eye contact is a sign of disrespect
and long eye contact is considered a challenge
(Uono & Hietanen, 2015).

Figure 3.3 Eye contact during greetings is a social
norm that varies in different cultures.

Socialisation is the process of learning to
behave in a way that is acceptable to a society.
It introduces us to cultural norms from early
childhood. Socialisation is a major contributor
to whether a person behaves in a typical or
conforming way to social norms or whether they
behave in an atypical or nonconforming way to
these norms.

Impaired social learning can lead to social
nonconformity and maladaptive, self-destructive
behaviour (such as drug abuse) and emotional
instability. Social nonconformity refers to
disobeying the standards set by society for what is
acceptable conduct. However, we must be careful
to distinguish between unhealthy nonconformity
and healthy creativity and uniqueness. People who
dress or act differently from the majority are not
necessarily nonconformist in an unhealthy way,
nor is their behaviour necessarily unacceptable
or maladaptive — unique individuals are generally
emotionally stable and function normally in
society (Figure 3.4).

9780170465052
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Figure 3.4 Social nonconformity does not
automatically indicate abnormality.

Statistical rarity

If a person is atypical in some way and this leads
to behaviour that is considered abnormal, they are
considered to be a statistical rarity. For instance,
if you have an extremely low or high IQ, you are
deemed a statistical rarity.

Psychologists can classify a person’s behaviour
by comparing it with the behaviour of others. If the
statistical majority display the behaviour, it is then
considered normal. For example, when completing
an IQ test, the average score is 100. If an individual
obtains a score of 109 on an IQ test, this individual
would be in the statistical majority and would
therefore be considered as having a normal IQ.

Usually, the results of such tests will form a
‘normal curve’, which is shaped like a bell. A normal
curve has the majority (68 per cent) of scores in the
middle, tapering to very few extremely high and
low scores (Figure 3.5). A person who deviates from
the average might be considered abnormal because
they are statistically rare.

One limitation of using statistics to determine
normality is that statistics do not tell the difference
between abnormal behaviour that is desirable and
that which is not desirable. For example, an 1Q
test has an average score of 100. It is statistically
abnormal for a person to score above 145 or
below 55. In our society, it is often considered
desirable to score at the high end of a normal 1Q
curve (Figure 3.6), and a score below 55 is considered
undesirable; although both scores are actually judged
to be abnormal, only one is considered undesirable.

Another limitation of using statistics to
determine normality is that they may have trouble
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Figure 3.5 Statistical rarity may help to define what is

normal.

Figure 3.6 Some people estimate that Elon Musk,
founder of Tesla and SpaceX, has an 1Q around 155.
Statistically, this is classified as abnormal.

showing the difference between normality and
abnormality. For example, we could measure the
average (normal) amount of food eaten per day
for people of a particular age and sex. Compared
to this average, a person who eats four packets of
biscuits, two loaves of bread and half a chicken in
two hours clearly has abnormal eating, because
this would be very much outside the norm. But
as we look at behaviour that is closer to the
norm, we face the statistical problem of where

to draw the line that determines what is normal
and abnormal. How far must people deviate to

be considered abnormal? If it is deemed normal
to eat two serves of fruit and five serves of
vegetables a day, is a person abnormal if they

eat three serves of fruit and six of vegetables?

Alamy Stock Photo/Everett Collection Inc

Source: Statistical Approaches to Normality
by Graham Williamson, SLT Info, 1 March
2016, https://www.sltinfo.com/statistical-

approaches-to-normality/
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3.1.3 USING
STATISTICAL
RARITY TO
DETERMINE
WHAT IS
ATYPICAL
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Or is the behaviour not deemed abnormal unless
they eat five or six serves of fruit and eight or
nine of vegetables? As you can see, statistical
boundary lines tend to be somewhat arbitrary.

Personal distress

Stressors are objects or events that cause a

feeling of stress and require coping mechanisms

or strategies to reduce their impact. Stressors can
be experienced internally, such as physical illness,

or externally, such as losing employment. Stress,
the physiological response to feeling threatened

or challenged, is thought to be experienced when
the demands on an individual exceed the necessary
resources present to deal with a stressor, even if
that stressor is not life-threatening or if it poses
only a perceived (not an actual) threat. Examples of
stress include sweating or blushing. Distress is a
negative psychological response to a stressor. It is
experienced when a person feels overwhelmed by
the perceived demands of a situation, loss or threat.
Distress can erode a person’s sense of wellbeing and
lead them to feel anxious for long periods of time.
Distress can result from a person changing a healthy
behaviour to an unhealthy behaviour. If this happens,
the resultant behaviour may be considered abnormal
because it is causing the individual distress.

The level of personal distress experienced can
be linked to the number of stressors in a person’s life
(Figure 3.7). Delivering a talk at an assembly, asking
a person out on a date and sitting an examination are
all day-to-day stressors that are not life-threatening,
but they can still cause a level of distress. If the
person is feeling nervous or worried, but is still able
to attempt these tasks, the level of distress and their
behaviour would be considered normal. If, however,
their level of distress caused them to be unable to
deliver a talk at the assembly, this indicates that their
level of distress and their behavioural responses are
abnormal.

The many psychological effects associated with
distress include increased levels of frustration,
moodiness, anxiety, confusion and difficulty
concentrating. A feeling of being unable to cope

Stressor
A stress-inducing object or
event

Stress

with normal activities (like getting to school on
time or getting a proper night’s sleep) or having a
negative feeling about oneself are also signs of high
levels of personal distress.

Maladaptive behaviours

An individual’s ability to interact with others

and adjust their behaviour to meet the demands
of everyday living according to cultural and
social expectations is a measure of their adaptive
behaviour. They need to be able to complete
everyday tasks such as attending to their personal
hygiene, going to work and eating food. If they
stay in bed all day even though they are not sick,
do not regularly wash or eat, or are unable to hold
a job, they would not be meeting their everyday
needs and their behaviour would be considered
maladaptive and abnormal.

Maladaptive behaviour is behaviour that
interferes with an individual’s ability to complete
daily tasks and to function in their particular
society. It can lead to emotional, social and health
problems. Maladaptive behaviours can be learned
early in life or they can develop after a major
illness, traumatic event or life change.

Maladaptive behaviours cover a wide spectrum
of behaviours. They can be minor behaviours that
may only slightly impair an individual’s overall
functioning. For example, to alleviate the stress
you feel because you are running out of time to
complete an assignment you play video games
rather than continue to work on the assignment.
Maladaptive behaviours can also be more serious
behaviours that interfere with an individual’s
practical ability to meet the demands of everyday
living; for example, engaging in binge eating or
excessive exercise as a way to alleviate stress. These
maladaptive behaviours may temporarily relieve
stress but they do not address the basic thoughts,
fears and concerns associated with the stressor,
and over time may result in additional stress and
dysfunction.

Some behaviours that are commonly accepted
by society, but not necessarily encouraged, are

Stress reaction

—> Mental and/or physical tension ———> A physical and/or psychological
caused by a stressor

response to stress

Figure 3.7 The relationship between a stressor, stress and a stress reaction
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considered maladaptive once they begin to detract

from the person’s ability to undertake normal

daily activities. For example, drinking alcohol in

moderation is not considered maladaptive. If the

person drinks alcohol excessively and they are

unable to carry out their normal daily activities,

it would be considered maladaptive. If someone

refuses a social invitation in order to look after

a sick relative, this would be considered to be

normal, but if this is a strategy to avoid social

interaction, it would be considered maladaptive.

The concept of whether a behaviour is

maladaptive or not is a very important component

Defining and supporting psychological development

in identifying problems such as drug abuse, mental

illness and personality disorders. Once a behaviour

persistently interferes with a person’s ability to
undertake normal daily activities, it is considered
maladaptive. For example, if a person spends hours
on social media every night and as a result they are
unable to arrive at work on time, then the online
activity is considered maladaptive.

—
WB

3.1.4
ADAPTIVE OR
MALADAPTIVE

Table 3.2 provides a summary of the

psychological criteria that are used to categorise

behaviour. As normality is very difficult to identify,

using only one criterion could easily result in

misunderstanding a person’s behaviour.

Table 3.2 Summary of the criteria used to categorise behaviour

Criteria

Cultural

perspectives

Social norms

Statistical rarity

Personal distress

Maladaptive
behaviour

ACTIVITY 3.1 CATEGORISING TYPICAL AND ATYPICAL BEHAVIOUR

Definition of criterion

Functioning or coping adequately in a
particular society

Obeying popular or common standards
in a particular social situation

Fitting in with the most commonly
occurring characteristics in a society

Experiencing a level of distress that
doesn't prevent usual activities

Behaviours that stop a person from
developing or functioning in their
day-to-day life and limit their ability to
adjust to changing circumstances

Usefulness

Many behaviours can be explained
when the cultural context is
considered.

There are some universal rules; e.g.
all cultures consider it normal to be
able to communicate with others and
behave in a predictable fashion.

Commonly occurring characteristics or
behaviours are usually seen by society
as acceptable and positive.

It allows the person to evaluate how
they are feeling without comparison
to others.

It can assist in the identification
of problems such as substance
abuse, mental illness and other
psychopathologies.

Limitations

Different cultures often have different
ideas about acceptable behaviour.
Normality may not be consistent in
every culture.

People defying social norms may be
labelled as abnormal. The context
(situation) of the behaviour may not
be considered.

Some extreme characteristics are
desirable, but also classified as
abnormal; is the average always the
most desirable?

It is subjectively measured; a complete
lack of the behaviours that may cause
distress results in boredom — a low
level of distress is normal.

It can be confused with bad or wrong
behaviour.

Try it Apply it

1 Refer to Table 3.2. Copy and complete a table 2  Anthony has been referred to a psychologist
like the one below to provide an example of by his doctor. Below are the notes from the
each of the psychological criteria that is used doctor who made the referral.
to categorise typical and atypical behaviour.

Anthony is a 25-year-old male of extremely
high intelligence. Anthony works as an
engineer but has struggled with work-related
stress recently. Anthony has taken a number
of days off and has reported that he struggles
to get out of bed most days.

Psychological criteria ~ Example of this approach
Cultural perspectives

Social norms

Statistical rarity

Personal distress

Maladaptive behaviour

9780170465052



NELSON PSYCHOLOGY VCE UNITS 1 & 2

®

Recently, Anthony has reported that he tends
to lash out at loved ones when they try to
help him. Anthony has avoided seeing friends
and has reported that he drinks alcohol
almost every night.

Identify examples of statistical rarity, personal

distress and maladaptive behaviours that are
present in Anthony's report.

Exam ready

3 The condition obsessive-compulsive disorder
(OCD) is characterised by intrusive thoughts
(obsessions) and ritualistic behaviours

(compulsions). This combination of thoughts
and behaviours can interfere with a person’s
daily functioning, leading to

cultural perspectives.
statistical rarity.

personal distress.

O N W >

social norms.

O=vr KEY CONCEPTS 3.1

»  Typical or normal behaviour is behaviour seen
in the majority of people in the population.

»  Atypical or abnormal behaviour is different
from the behaviour of the majority of the
people.

»  Psychological criteria can be used to determine
whether a behaviour is normal or not.

Concept questions 3.1

Remembering

1 What is normal behaviour?{F

2 How are typical behaviour and atypical
behaviour different?{F

3 List three factors that can influence our
perception of typical and atypical behaviour. {F

Understanding

4 How does the concept of normality relate to
typical behaviour?/@

5 How is abnormal behaviour different from
maladaptive behaviour?/@

6 Provide one example of normal behaviour and
one example of maladaptive behaviour. (€

Behaviour

Being chased by bulls down Swanston Street in
Melbourne

Being chased by bulls down the main road of Pamplona,
Spain, on 7-14 July

»  Criteria used to determine normality
include the culture involved, social norms,
statistical rarity, level of personal distress and
maladaptive behaviour.

»  Each criterion has limitations and should
therefore not be used in isolation.

Applying

7 Give two examples of social norms that apply
in Australia. For each example, explain how
visitors to Australia could get confused by
these norms. €

HOT Challenge <=l

8 Consider the behaviours in the table below.
Decide whether each behaviour is typical
or atypical, considering the circumstances
described. Copy and complete the table by
placing a tick in the relevant box to show your
choice. For each choice, provide a reason for
your decision using the criteria in Table 3.2.(€

Typical

Atypical Reason for your decision
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‘What is normal bedtime for a teenager? Do I

look normal when I go to out on the weekend

and socialise with my friends? Normality

(and, conversely, abnormality) is a generally
accepted concept of the features of typical human
behavioural, cognitive and socio-emotional
development and functioning, influenced by
cultural contexts. Popular conceptions of normality
are derived from looking at what the majority

of people do or typical behaviour. In psychology,
normality has a more specific definition and relates
to the capacity to cope with ordinary demands

of life or to think and act in an effective way to
achieve goals and meet needs (VandenBos, 2007).
It is also a statistical term reflecting a normal
distribution of values in a data set. As discussed in
Section 3.1, normality is influenced by culture and

Behaviour Typical

Not speaking to your work colleagues for a week even
though you mix with them in the office every workday

Not speaking to your work colleagues for a week because
you are a Buddhist monk who has taken a vow of silence

Being able to run 100 metres in under 10 seconds
Being able to run 100 metres in over 5 minutes

Singing in your bedroom for 3 hours every night to help
relieve your stress

Singing for 3 hours every night as a cabaret singer in a
nightclub

Alamy Stock Photo/Everett Collection Inc
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Atypical Reason for your decision

social context. For example, in Western culture,

it is considered normal that children learn to sleep

in their own beds from a young age. In other

cultures, such as Japanese and Korean, children

sleep with their mothers at least to early childhood,

if not through to their early teenage years

(Berk, 2015) and this is considered normal.
Neurotypical is a specific term for normality

that describes individuals who think, behave

and feel in ways that are typical of most people.

Neurotypical brain development refers to the

expected development of brain structures

and neurological connections over time. The

term neurotypical is contrasted with the term

neurodivergent, which refers to individuals who

think, behave or feel differently from most other

people. Neurodivergent individuals (Figure 3.8)

Alamy Stock Photo/WENN Rights Ltd

Figure 3.8 Richard Branson (founder of Virgin), Daryl Hannah (actor and environmental activist) and Hannah Gadsby (comedian)
are neurodivergent individuals.

Alamy Stock Photo/ZUMA Press, Inc.



UNIT 1

NELSON PSYCHOLOGY VCE UNITS 1 & 2

include people with specific neurodevelopmental
diagnoses such as autism, attention-deficit
hyperactivity disorder (ADHD), dyslexia and
Tourette syndrome. There is emerging evidence
that people with neurodevelopmental diagnoses
have differences in brain development, including
in the brain’s internal structures and neurological
connections, but we are only just beginning to
understand this through research.
‘Neurodivergent” and ‘neurotypical” are
descriptive terms and are not formal diagnoses.
We will investigate these terms with respect to
emotions, behaviours and cognitions to understand
potential differences. However, individuals who
are considered neurotypical and those considered
neurodivergent can have adaptive and maladaptive

emotions, behaviours and cognitions.

Emotions

There is no such thing as a good or bad emotion,
although some emotions feel more pleasant than
others to experience. All emotions are designed to
communicate a message. Most people are usually
able to express their emotions using words and
body language to communicate how they are
feeling, as well as to recognise and understand
the emotional states of others. This is considered
emotional competence (Saarni, 2000).

Emotional competence

‘Emotional competence’ is a term used in
psychology to refer to an individual’s capability
in identifying, labelling and managing their
emotions as well as understanding the emotional
states of others. Good emotional competence
reflects typical or normal emotional expression
and understanding. Being able to understand your
own emotions and those of others is an important
skill for social competence and getting along with
others. It allows you to take cues from others’
emotional reactions to interpret a situation. For
example, if you see someone with a down-turned
mouth and tears running out of their eyes, you
understand that the person is sad.

Our emotional competence develops from early
childhood, when there is attachment to a significant
carer who provides an external reference for
understanding how we feel and teaches us how to
regulate emotions. If early attachment relationships

are unhealthy, some individuals may not develop
strong emotional competence. Emotional
development extends through childhood to
adolescence, by which time we are able to determine
our own emotional state and develop awareness of

more complex emotions, such as shame.

Emotional regulation

Recognition and expression of our own emotions
is a precursor to understanding the feelings

and emotions of others. Regulated and adaptive
emotional expression allows us to communicate
our internal states to meet our needs and engage
in effective social interaction. Excessive and
inappropriate expression of emotion originates
from a diminished capacity to self-regulate, is
maladaptive and interferes with an individual’s
capacity to function in their daily life.

For example, a person who can only
communicate their anger through yelling and
shouting will face ongoing issues in relationships,
at school and in their employment. Some people
with neurodivergent conditions such as ADHD
may find it requires effort to express emotions in
an adaptive way and they may need to be taught
self-regulation strategies when they are young
to develop this skill. Research suggests that
people diagnosed with ADHD have difficulty
inhibiting their behaviour. Behavioural inhibition
is primarily driven by the front part of the brain,
which controls our executive functions. Executive
functions are those processes that allow us to
make a plan and complete that plan. They direct,
filter, control and monitor our thoughts and
actions and are an essential component of our
ability to self-regulate. It is now thought that
ADHD is more a condition of disinhibition than
attention (Barkley, 2006).

Interventions and therapies to help children
with ADHD develop emotion regulation skills
include working with parents and teachers to
provide effective response strategies such as
emotion coaching. Psychologists will also help the
child to recognise and understand their emotions
by identifying physical feelings and thoughts when
they experience an emotion, and then develop
strategies for how the child can respond more
effectively.

Emotions are maladaptive when they persist
beyond when they are needed in a particular
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context. For example, anxiety is adaptive when it
signals to us that we need to perform, such as in an
exam or a musical performance. It is accompanied
by changes in our physiological and psychological
arousal levels that help us to perform in an optimal
way. These changes include increased heart rate
and mental clarity. If our anxiety increases too
much, we can head into ‘fight-or-flight-or-freeze’
mode, which can have a negative effect on our
performance.

Emotion and neurodivergence

Some neurodivergent people have difficulty
understanding and expressing emotions, as well as
recognising and understanding emotional states in
others. For example, people diagnosed with autism
experience the full range of human emotions, but
they may have difficulty understanding, identifying
and expressing their emotions. This is referred to
as ‘alexithymia’ or ‘emotional blindness’. It often
leads other people to think that people with autism
are lacking in emotion, but this is not the case.
Similarly, people with autism may find it difficult to
understand emotions in others, resulting in them
misreading social cues.

CASE STUDY 3.1

/ Defining and supporting psychological development m

Neurodivergent people may struggle to

(—
connect an emotion with the words being used.
They may need to rely on other cues including WB
the tone of voice and facial expression (Figure 3.9) 3.21
) i MEASURING
to decipher the emotion, but non-verbal cues can EMOTIONS

also be missed. Supporting people with autism to
develop skills in emotion recognition is an effective
component of therapy.

EMOTIONS BINGO

Yellow

EMOTIONS BINGO

Yellow
Frustrated

Excited

Frustrated

Figure 3.9 Emotions bingo is a resource used with primary school
students to help teach them how to regulate their emotions through
understanding similar emotions.

Katie Stavick

At the graduation of the class of 2022 at Mat-Su
Central [a school in Alaska] it was student speaker
Claire McDaniel who brought down the house and
moved many with her speech. Speaking honestly
about her struggles to find the best way to learn,
McDaniel was frank in saying, 'homeschool saved
my education.’

She told the audience of having attended a
prestigious private school while living in Japan
because public education simply wasn't an
option. When she moved to the Mat-Su Borough,
she said her parents knew that Mat-Su Central
would be her best option to help with her
neurodivergent brain.

‘My brain is wired differently. | misinterpreted
the most basic instructions, sure teachers
tried to help ... but only confused me further.

My brain is different, not broken

Sometimes | needed extra help but the teachers
couldn't because they were already overwhelmed
balancing the needs of 30 other kids," McDaniel
told the crowd. ‘Sometimes | didn't need extra
help, all I needed was extra time ... time that
was hard because traditional schooling has such
a tight schedule. All of the factors tied together
mean | only got a “C" and | got further and
further behind. | had these experiences at a
prestigious 4 year private school.'

McDaniel spoke about how her homeschool
journey was the best fit since she could study at
her own pace and stay on subjects as long as she
needed. She did use a tutor to give extra help
and support as well.

It was with the help of her parents and
tutor that McDaniel was able to find a way to
learn and through homeschooling came to a
self — realisation that was at the heart of her

9780170465052
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3.2.2 PERSONAL
STORIES
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speech - 'l don't have a disability. My brain is
different, not broken," a statement that was
met with boisterous cheers and applause to the
entire audience, many of whom can relate to
McDaniel's struggles with learning.

“C" to graduating today with the highest honors.'
She praised homeschooling for giving her

the time and opportunity to explore creative

abilities that she may not have otherwise

found in traditional schools. McDaniel also

urged those not graduating to seek out non-
traditional ways to learn and find new paths
they otherwise may not know.

‘I was a student who, at best, was managing a

Adapted with permission from “My brain is different,
not broken’: One Mat-Su Central student speaks
about her journey during graduation’, by Katie
Stavick, Frontiersman.com May 21, 2022, https://
www.frontiersman.com/news/my-brain-is-different-
not-broken-one-mat-su-central-student-speaks-
about-her-journey/article_2a50d0f0-d89d-11ec-
9dfb-df4875208ad3.html

Questions

1 Draw on your knowledge of neurodivergence
to explain Claire McDaniel's comment that
‘homeschooling saved my education’.

2 How does Claire describe her brain?

3 How could Claire's experiences assist other

neurodivergent students to succeed in the
school system?

Behavioural differences

Typical behaviour is often dictated by the norms
of societies and cultures. For example, as we have
learned, eye contact is expected in Western cultures
but considered rude in some Asian cultures. We
all behave differently at times, depending on our
circumstances. When we are socialising with good
friends, we may behave in an extroverted way;
however, when we meet people for the first time,
we may be more reserved or introverted because
we feel shy or a bit nervous. These are normal
variations in our behaviour that relate to the
circumstances we are in. Sometimes our behaviour
can become maladaptive. For example, avoiding
meeting new people to reduce social anxiety can
become maladaptive, because it restricts our social
interactions and can lead to isolation and mood
problems, as well as making social anxiety worse.

Neurodivergent people may display behaviours
that society considers atypical. This does not mean
they are maladaptive. Research and new knowledge
suggest that behaviours we see in neurodivergent
people can be adaptive for them even if they seem
different from normality.

A good example of this is ‘stimming’ in
people with autism. Stimming, or self-stimulatory
behaviour, is used by autistic people to help calm
themselves or relieve intense feelings of anxiety.
If the stimming activity is appropriate and not
disruptive, such as bouncing a leg, then using it as a
coping tool is adaptive. Some stimming behaviours

can be more harmful, disruptive or cause social

exclusion, such as head banging or scratching, and

the person will require support to engage in less
harmful and safer behaviours.
Atypical and maladaptive behaviours

are often assessed as part of diagnosing

neurodevelopmental conditions such as ADHD

and autism. For example, when diagnosing

ADHD, clinicians will consider some of the

following behaviours as indicators of ADHD if

they are causing problems or dysfunction in a

person’s life and would therefore be considered

maladaptive:

» moving or fidgeting so much that it disrupts a
person’s ability to learn, interact with others or
do a job

» calling out, interrupting or not waiting for their
turn, which may limit social interactions and
the development of friendships

» inappropriate climbing or running around in a
situation such as in class.

Cognitions

Cognitions are thought processes used to
interpret experience and respond adaptively, such
as perceiving, conceptualising, remembering,
reasoning, imagining, judging and problem-
solving. It is difficult to define what typical or
normal cognition is; however, psychologists

are able to identify abnormal or maladaptive
cognitions. Maladaptive thinking becomes a
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Table 3.3 Thinking traps

Trap
Emotional reasoning

Mind-reading

Labelling
Filtering

Over-generalising

Should statements

Catastrophising

Defining and supporting psychological development

Description
Assuming your emotions are the source of truth

Assuming you know what other people might be
thinking about a situation or you

Placing negative labels on yourself

Filtering out the positive in your thinking and only
focusing on the negative

Applying negative thoughts to all situations or to
yourself as a person

Putting undue pressure on how you should be
behaving or thinking and not recognising that you
might be going through a difficult time

Assuming something bad will happen in the future

Example
| feel bad so | must have done something wrong.

They all think I'm stupid because | couldn’t answer
that question.

| am stupid because | couldn't answer that question.

Today was a bad day; nothing good happened.

| am always doing silly things.

| should be better than this.

If I don't pass this exam, | won't get into university

Black and white thinking Seeking perfect

problem when negative and distorted thoughts
dominate an individual’s feelings and behaviour,
and is associated with mental health issues such
as anxiety and depression. Both neurotypical and
neurodivergent people can experience maladaptive
cognitions. For example, people may experience
cognitive distortions that psychologists call
‘thinking traps’. Thinking traps are maladaptive
cognitions that are automatic and not obvious

to the person experiencing them. Psychologists
can help people to recognise their thinking

traps and provide strategies to change them.
Table 8.3 shows some common thinking traps
and examples.

Neurodivergent individuals process
information in a different way from neurotypical
individuals. For example, people with autism can
show:

» ability to be creative and think outside the box

» ability to respond to, and learn, music

» very high attention to detail

» independent thinking (they will not conform as
a result of peer pressure)

» hyper- or hypo-sensitivity to extremes in
temperature

» resistance to adapting and accepting change

» reduced tolerance for overstimulation from
noise or crowds.

The neurological connections and the size
of some brain structures in a neurodivergent
person’s brain can differ from those in the brain
of a neurotypical person. This may explain why a
neurodivergent person’s cognitions and thoughts

9780170465052

and my whole career path will be over.

Unless | do this perfectly, | will be a failure.

can show differences from those of neurotypical
people. We know this through research that uses
brain imaging and assesses cognitive functions,
and through neurodivergent people talking
about their cognitions. For example, when tested
using standardised assessments, people with
autism often demonstrate cognitive strength in
attention and memory for detail (Baron-Cohen,
2006).

Temple Grandin, a prominent researcher and
advocate for the autistic community, shares her
lived experience of autism. In Grandin’s book
Thinking in Pictures (Grandin, 2006), she says that
her dominant processing mode to understand
information and the non-autistic world is to
create visual symbols and mind maps in her brain.
However, Grandin also states that there is large
variability in cognition between autistic people.
As Dr Stephen Shore, a person with autism who
is Professor of Special Education at Adelphi
University, says: ‘If you've met one person with
autism, you've met one person with autism’.

Dr Shore sees autism as a ‘non-standard way of
perceiving, processing and interacting with the
world” (Flannery & Wisner-Carlson, 2020).

Many neurodivergent people have made
outstanding contributions to our collective
knowledge because of their different cognitive style
or way of seeing the world, thinking and solving
problems. These include evolutionary biologist
Charles Darwin, physicist Albert Einstein,
environmental campaigner Greta Thunberg and
singer Billie Eilish.

-l
o‘:

Worksheet
Comparing cognitive
profiles of two
individuals
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ANALYSING RESEARCH 3.1

Neurodivergence is a positive, not a
negative
Studies have found that people diagnosed with
autism spectrum disorder (ASD) have strengths
related to working with computer languages,
mathematical systems and machines, and are better
than control subjects at identifying tiny details in
complex patterns (Baron-Cohen et al., 2009). Some
technology companies have been aggressively
recruiting people with ASD for occupations such as
writing computer manuals, managing databases and
searching for bugs in computer code (Wang, 2014).
People with dyslexia have been shown to
possess global visual-spatial abilities, including
the capacity to identify ‘impossible objects’ (von
Kérolyi et al., 2003), process low-definition or
blurred visual scenes (Schneps et al., 2012) and
perceive peripheral or diffused visual information
more quickly and efficiently than participants
without dyslexia (Geiger et al., 2008). Such visual-
spatial gifts may be advantageous in jobs requiring
three-dimensional thinking such as astrophysics,
molecular biology, genetics, engineering and
computer graphics (Paul, 2012 and Charlton, 2012).
In fact, neurodiversity may have been crucial
to the survival of the human race. Such strengths
suggest an evolutionary explanation for why

these disorders are still in the gene pool. They may
have conferred specific evolutionary advantages
in the past as well as in the present (Briine et al.,
2012). The systemising abilities of individuals with
autism spectrum disorder might have been highly
adaptive for the survival of prehistoric humans.
As one autism activist put it ‘Some guy with high-
functioning Asperger's developed the first stone
spear; it wasn't developed by the social ones
yakking around the campfire’ (Solomon, 2008).
Similarly, the three-dimensional thinking seen
in some people with dyslexia may have been highly
adaptive in preliterate cultures for designing tools,
plotting out hunting routes, and constructing
shelters, and would not have been regarded as a
barrier to learning (Ehardt, 2009). The key symptoms
of ADHD, including hyperactivity, distractibility,
and impulsivity, would have been adaptive traits in
hunting and gathering societies in which people who
were peripatetic in their search for food, quick in
their response to environmental stimuli, and deft in
moving toward or away from potential prey would
have thrived (Jensen et al., 1997).
Source: ‘The Myth of the Normal Brain: Embracing
Neurodiversity’ by Thomas Armstrong, PhD,
AMA J Ethics. 2015;17(4):348-352. doi: 10.1001/
journalofethics. 2015.17.4.msoc1-1504. Adapted with
permission from Dr Thomas Armstrong

Questions

1 What methodology was used in this
research?

2 Provide one example where neurodiverse
skills could be an employment advantage.

3 Why has neurodiversity persisted in the
gene pool?

4 Consider the statement ‘Some guy with
high-functioning Asperger's developed the
first stone spear; it wasn't developed by the
social ones yakking around the campfire'.
Would the human race be as advanced as
it is today without neurodiversity? Explain
your answer.

ACTIVITY 3.2 NORMALITY AND NEUROTYPICALITY

Try it

Apply it

1 ‘There is no such thing as a normal brain.
Brainstorm as many points as you can to
support, and to challenge, this statement,
and share them with the class.

2 Below is an extract from a Year 11 student’s
report:

The student has shown very good application
this semester. The student arrives on time,

®
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with all required materials. The student’s
academic results are consistently excellent.
The student is a valued member of the class.
They contribute to discussions and support
their peers when they find the work difficult.
When stressed, this student takes breaks as
needed and asks for support.

Based on the school report, would you classify
the student as neurotypical or atypical?
Ensure you refer to examples of emotional,
behavioural and cognitive responses from the
report in your answer.

Exam ready

3 Which one of the following statements would
indicate neurotypical social functioning?

A The person speaks and moves in expected
ways.

B The person is able to function well as a
member of a group (for example, sports
team, club or class group).

C The person feels uncomfortable in large crowds.

D The person learns new information at the

same speed as people their age.

O=+r KEY CONCEPTS 3.2

»

»

»

Neurotypicality describes individuals who
think, behave and feel in ways that are typical
of most people.
Neurotypical brain development refers to the
expected development of brain structures
and neurological connections over time.
Neurodivergent people may:
»  show differences in the way they process
emotion
»  not hide their emotions and may
not understand when neurotypical
individuals do

Concept questions 3.2

Remembering

1
2

Define neurotypicality. {F

List three behaviours that may be observed in
neurodivergent individuals. {F

Describe two ways that neurodivergent
individuals may excel cognitively. (€

Understanding

4

Why are people diagnosed with autism

sometimes considered to be lacking in emotion? ‘@
Copy and complete a table similar to the one
below to compare the differences between
neurotypical and neurodivergent people in
terms of emotion, behaviour and cognition./@

Neurotypical Neurodivergent
Emotion
Behaviour

Cognition

9780170465052

»

»

» avoid eye contact and physical contact

»  struggle with change and overstimulating
environments.

Cognitively, neurodivergent people can be

very creative and have a high attention to

detail.

Neurodivergent people may learn, think and

process information differently.

Applying
6 Describe a task that a neurodivergent

individual may do much better than a
neurotypical individual. (@

HOT Challenge ==l

7 A new girl starts at your school and she is in

your Year 11 Psychology class. You notice that
she is very smart but a bit of a loner. She does
not make eye contact with other members of
the class and keeps her head down, looking
at her books. She looks very uncomfortable
when the class gets noisy at the end of the
lesson. Describe two things that you could

do to help this girl to settle into her new
environment. (€
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Have you ever stood in an art gallery with

a group of people and stared at an artwork

on the wall? Are you and all the other group
members seeing the same things in the artwork
(Figure 3.10)? While you might be looking at
the subject of the painting, some people may

be focusing on the colours, medium, texture or
tone. We readily assume that people see things,
think and process information in the same way
that we do. But our brains all develop differently
and this means that another person will often
not think, see and process material the way that

you do.

Figure 3.10 What do you see in this painting?

Grey Grey matter becomes less

matter dense as the brain matures.

density | NS N
More Less
dense dense

Age:

5 years

Adolescence

Normal variations of brain
development

There is a typical path for brain development from
birth through to adulthood. Several key phases of
brain development have been discovered through
research on animals and using advanced imaging
techniques with humans. We have good knowledge
about the processes of brain development across
early childhood through to adolescence and beyond
(Figure 8.11).

Furthermore, we know that brain
development is influenced by our genes and
our environment, including the introduction
of cultural tools. For example, people born in
this century have grown up with smart phones
and other digital technologies, the cultural
tools of their time. We are only beginning to
understand the impact of this experience on
brain development and the associated cognitive
functions. For example, early studies have shown
that teenagers who regularly multi-task with
media (use multiple technologies simultaneously)
show poorer performance on tests of academic
achievement and short-term memory functions
(Cain et al.,, 2016).

20 years

Source: Adapted from Gogtay et al. (2004, May 17). Dynamic mapping of human cortical development during
childhood through early adulthood, Proceedings of the National Academy of Sciences, 101(21), 8174-8179

https://doi.org/10.1073/pnas.0402680101

FIGURE 3.11 It was once thought the brain was formed in early childhood. However, when scientists took
MRI scans of children's brains as they grew from the age of 5 years to 20, they discovered large changes
occurred during adolescence (Gogtay et al., 2004). Grey matter that is excess is pruned out as the brain
becomes more efficient. The frontal regions that control decision-making are the last to mature.
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Normal variations in brain development may
include the rate at which the brain develops, with
some individuals developing areas of the brain
faster than others. Again, this rate of development is
influenced by genes and early experiences. Similarly,
areas of the brain may develop more significantly
in some people than others, so that the size of brain
structures and the brain itself will show diversity.

For example, research on expert musicians
has shown that they have greater brain volume
in areas that process sound (including musical
pitch and speech sounds) compared to non-
musicians (Criscuolo et al., 2022). Likewise,
bilingual individuals show increased grey matter
(the wrinkly outside of our brains) in the parts
of the brain responsible for verbal fluency, sound
processing and articulation. Therefore, within
the neurotypical population, variations in brain
development are demonstrated through different
abilities and/or behaviours.

Neurodiversity

Neurodiversity is the natural neurological
difference that occurs between people’s nervous
systems, particularly their brain, resulting in
differences in learning, thinking and processing.
The term ‘neurodiversity’ was created in the 1990s
by Judy Singer, an Australian sociologist with
autism. Singer wanted to challenge the assumption
that all people see, feel, touch, hear and smell in
basically the same way, and to promote the idea that
we are all different: everyone is neurodiverse, to a

Table 3.4 Examples of neurodivergence

Type of neurodivergence

Autism »

Defining and supporting psychological development

degree. The term neurodiversity is applied across
the population and reflects the broader concept of
diversity, which can be defined as ‘the degree of
variability of a given variable in a given population’
(Singer, n.d.). In this case, this refers to neurological
diversity.

Singer considers everyone to be neurodiverse,
hence the term is inclusive of individuals who
have been diagnosed with autism, attention-
deficit hyperactivity disorder (ADHD), Tourette
syndrome, dyspraxia or dyslexia (Table 3.4), as
well as neurotypicals.

Singer uses the term to indicate that diagnoses
such as autism and ADHD are natural variations in
brain development. This contrasts with how autism
is described in medical classification systems such
as the Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition, Text Revision (also known
as the DSM-5-TR™), which considers autism a
disorder.

While there is some continued controversy about
the word neurodiversity and its use, it is becoming

more widely accepted and used in medical fields.

WB

3.3.1 WHO AM I?

Using the term helps to break down barriers and

stigma associated with difference, particularly for

people who are diagnosed with a neurodevelopmental
condition. It also helps individuals with
neurodivergence to understand their differences

and see them as unique characteristics rather

than impediments, and to identify their strengths
(Figure 3.12). Viewing the self in this way protects
and promotes greater self-acceptance and esteem.

Key features

difficulty with social interactions

»  difficulty with changing focus from one activity to another
»  high attention to detail

Attention-deficit hyperactivity disorder (ADHD) »

inability to maintain focused attention

» inability to sit still

»  difficulty maintaining self-control

» often inventive and innovative

Tourette syndrome »

rapid, repetitive muscle movements, vocalisations and behavioural

difficulties

Dyspraxia )

difficulty with muscle control and movement

»  very good at problem-solving

Dyslexia »

difficulty with reading, spelling and writing

»  good at seeing the big picture

Dyscalculia »

difficulty with maths and using numbers

»  intuitive thinkers

9780170465052



UNIT 1

rm—

WB

3.3.2
EMBRACING
NORMAL
VARIATIONS
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Figure 3.12 Neurodivergent people use a rainbow
infinity sign as a symbol to represent that they are
simply different, not broken.

Brain development and
neurodiversity

Neurodivergent individuals may show variations

in their brain structures and functioning. Since the
1990s, Professor Simon Baron-Cohen has undertaken
extensive research on people with autism. Based on
his research, he suggests that people with autism
demonstrate brain differences but not brain disorder.

ANALYSING RESEARCH 3.2

Structurally, the autistic brain generally has
areas that are larger than in neurotypicals, such as
the amygdala. The amygdala (Latin for ‘almond’,
reflecting the shape of this structure) is responsible
for perception and regulation of emotion,
especially fear and aggression, and for responding
to environmental threats. In autistic people, the
amygdala may be overactive, which provides some
insight into why people with autism experience
heightened anxiety more regularly and find
recognising and processing emotion more difficult.

Baron-Cohen also suggests that the brains of
people with autism can show differences in activity
levels compared to the brains of neurotypical
people while they are performing certain tasks
under experimental conditions. For example,
during tests of auditory perception, autistic brains
show increased brain activity. This aligns with the
tendency for some autistic people to experience
hypersensitivity to sounds. These differences in
structure and functioning indicate areas of efficiency
as well as challenge for people with autism.

Autistic and non-autistic people share
more in common than we think

In three experiments, researchers analysed

the link between autistic personality traits

and thinking style. In the fourth experiment,
researchers compared 200 autistic and over

200 non-autistic people. The results showed that
autistic people thought as fast and as rationally
as those who were non-autistic.

As stated by the study: ‘Except for lower self-
reported intuitive thinking, we found no unique
contributions of autism to intuitive or deliberative
thinking across all four studies. Overall, these
studies indicate that intuitive and deliberative
thinking is neither enhanced nor particularly
impaired in relation to autism.’

The fact that society has been accustomed to
the idea that autistic and non-autistic individuals
process information very differently means that
education, clinics, and people in general, might need
to think about changing how they approach autism.

The researchers have emphasised ways in
which organisations can accommodate autistic

people and their families better. This includes
mentioning how educational and commercial
organisations have tried to accommodate
neurodivergent people in the past, which,
according to them, has not been an evidence-
based example of support. The study suggests a
change in social and sensory environments may
be more impartial for autistic individuals to thrive.
Dr Punit Shah, Associate Professor of
Psychology at the University of Bath, explained:
'There is a tradition of investigating mental
difficulties in autism. While this can be important
for developing clinical interventions, there is also
a need to understand psychological similarities
between different groups. The University of
Bath is doing ground-breaking work on this,
showing that there is often more that unites than
divides us, and our new neurodiversity research is
another step in this direction.’
‘Study: Autistic and Non-Autistic People Share
More In Common Than We Think' by Erin Bergman,
BA, Autism Parenting Magazine, May 2, 2022,
https://www.autismparentingmagazine.com/
similaritiesbetween-

Questions
1 What is the aim of this study?
2 What population was used for this study?

3 What was the sample for this study?
4 What were the results of this study?
5 What are the implications of this study?
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ACTIVITY 3.3 CELEBRATING NEURODIVERSITY

the children without ADHD. This does not
mean that children with ADHD have lower
intelligence, it just means that their brain can
take longer to fully mature. The scans also
showed that these differences were less marked
when comparing adult subjects, suggesting that
brain development for children with ADHD
eventually catches up. What do these results
indicate about neurodiversity?

Try it

1 Neurodiversity Celebration Week is a
worldwide initiative that challenges
stereotypes and misconceptions about
neurological differences. It aims to transform
how neurodivergent individuals are perceived
and supported by providing schools,
universities and organisations with the
opportunity to recognise the many talents

and advantages of being neurodivergent, Exam ready -t

. ) . . . o
while creating more inclusive and equitable 3 Which of the following statements about T
cultures that celebrate differences and neurodiversity is incorrect?
PO Ve e fvfenel. Byplom e A Neurodiversity views brain differences as NeL‘JIrv:gil\i/Zl:sity

weblink for ideas for your school. Celebration Week

normal rather than deficits.

2 Research has shown that there are some parts of
the brain that take longer to develop in children
with ADHD (Hoogman et al., 2017). MRI scans
of more than 3000 children and adults with
and without ADHD indicated that there were
a number of key areas of the brain that were
smaller in children with ADHD compared to

Apply it B

Neurodivergent people experience the world

in unique ways.

C Neurodiversity encourages people to reduce
stigma around those who learn or think
differently.

D Neurodiversity encourages people to focus on

the challenges rather than the strengths that

come from difference.

O=vr KEY CONCEPTS 3.3

»  People often tend to assume that neural
development and processing occurs in the
same way in all people.

»  Neurodiversity refers to the neurological
differences that occur naturally between people.

Concept questions 3.3

Remembering

1 What is meant by neurodiversity? {F

2 List three types of neurodivergent
conditions.{F

Understanding

3 What is the underlying explanation for
neurodiversity?{F

4 Discuss two ways that you could assist
neurodivergent people in their day-to-day life./@

Applying

5 Study the artwork in Figure 3.13. Write 60
words to explain what you see in that artwork.
Compare your explanation with others in your
class. Did you all agree on what the artwork
was about? €

9780170465052

»  Neurodiversity includes a series of
diagnosable neurodevelopmental disorders,
including ADHD, Tourette syndrome and
autism.

Alamy Stock Photo/Panther Media GmbH

Figure 3.13

HOT Challenge <=l

6 Prepare an argument that neurodiversity has
been crucial to the development of civilisation
and the survival of the human race. (@
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Mental wellbeing is the psychological state of
someone who is functioning at a satisfactory level
of emotional and behavioural adjustment. This also
means that they are functioning well in the usual
domains of their everyday life: work, study and
relationships.

Poor mental wellbeing occurs in response to
stressors or environmental changes that affect a
person’s psychological state and result in impaired
functioning in their day-to-day life. Everyone has
the potential to experience poor mental wellbeing
at times. Changes in our life situation, poor
physical health or increased stress and pressure
can mean that our mental wellbeing suffers,
and we may need to seek support to cope and to
restore our mental wellbeing. Similarly, children
and adolescents may experience difficulties with
their psychological development as they navigate
life experiences that may impact their mental
wellbeing.

People with neurodivergent conditions
do not have a mental health condition but
they are more at risk of suffering from poor
mental wellbeing. This can be due to a lack of
understanding and support from society and
the pressure to avoid negativity or rejection
by their peers (see Case study 3.2). There are
a number of different healthcare professionals
and organisations that are dedicated to the
management and support of psychological
development and mental wellbeing. These include
mental health workers, doctors, psychologists
and psychiatrists. These professionals also
play a role in diagnosing and supporting
people who experience maladaptive, atypical
or neurodivergent behaviour that is having
an impact on the quality of their life. Each of
these professionals will work to understand
the biological, psychological and social factors
that are influencing the person. This includes
consideration of the person’s culture and the
use of culturally responsive practices. Culturally
responsive practices are often embedded in
the code of ethics and practice standards for
professional groups.

Culturally responsive
approaches to health
services

Cultural responsiveness is an attitude and approach

towards working with people that demonstrates

understanding that culture is central to people’s
experiences. Being culturally responsive requires that
health workers continue to reflect on their approach,
learning to recognise their own cultural biases and
being open to understanding the cultural perspectives
of others. It includes appreciating the diversity
between various groups, families and communities.

For example, working with Aboriginal and Torres

Strait Islander peoples in ways that are culturally

responsive requires learning about Aboriginal and

Torres Strait Islander peoples’ histories, cultures

and perspectives and using this knowledge to inform

practice. Culturally responsive practice is essential

for providing services that are culturally safe —
services that are free from racism and cultural bias

(Indigenous Allied Health Australia, 2015).

Being aware of a person’s culture is
important because culture can affect how

people experience mental health and wellbeing

(Kleinman et al., 1978). For example, Mental

Health First Aid (MHFA) USA identifies four

potential influences of a person’s culture on their

mental wellbeing (MHFA-USA, 2019).

»  Cultural stigma. Every culture has a different
way of looking at mental health. For many,
there is growing stigma attached to poor
mental health, and mental health challenges are
considered a weakness and something to hide.
This can make it harder for people who are
struggling to talk openly and ask for help.

»  Understanding symptoms. Culture can influence
how people describe and feel about their
symptoms. It can affect whether someone
chooses to recognise and talk about only physical
symptoms, only emotional symptoms, or both.

»  Communaty support. Cultural factors can
determine how much support someone gets
from their family and community when it
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comes to mental health. Because of existing There is a growing number of First Nations

stigma, some people from cultural minorities are  psychologists working in Australia and they have :‘o
: N . ~

sometimes left to find mental health treatment been at the forefront of driving the training of all .

and support alone. psychologists to be more culturally responsive. The Weblink

Australian Indigenous

»  Resources. When looking for mental health
Psychologists

Australian Indigenous Psychologists Association

treatment, you want to talk to someone who (AIPA) represents First Nations psychologists in

Association

understands your specific experiences and Australia. You can find out more about AIPA at the

concerns. It can sometimes be difficult or time- weblink.

consuming for someone to find resources and The health and wellbeing of First Nations

treatment that take into account their specific Australians is primarily supported by a specialised

cultural factors and needs. workforce of Aboriginal and/or Torres Strait

In Australia, cultural responsiveness is Islander health workers and health practitioners.
particularly important when working with These health professionals are Aboriginal and/or
Aboriginal and Torres Strait Islander peoples Torres Strait Islander people who have completed
or communities. And it is important that mental specialised training to provide primary health care
health professionals understand that using to First Nations communities, families and people
diagnostic tools designed for Western cultures may  of all ages. They enhance the amount and quality of
not be appropriate when working with Indigenous clinical services provided to Aboriginal and Torres
Australians (Westerman, 2021). Strait Islander people and provide a crucial cultural
The mental health and wellbeing needs of link to help with communication between Aboriginal

Aboriginal and Torres Strait Islander peoples and Torres Strait Islander people and communities,
are best met using methods that are informed by and other health professionals. This reduces the
First Nations Australians. Different communities anxiety that some people may feel when looking
may have different needs, depending on their for health care and improves communication so
distinct cultural and language groups, as well as that GPs and other health professionals can better
whether they are located in cities, rurally, or in understand their clients’ needs. :‘ ‘.o
remote communities. For these reasons, a culturally You can learn more about the National
responsive practitioner must be aware of the local Association of Aboriginal and/or Torres Strait Weblink

context and needs, and be well connected with
community leaders and Elders.

CASE STUDY 3.2

Islander Health Workers and Health Practitioners
and the service that their workers and practitioners
provide via their website (see weblink).

My autism journey
Louise Smith

My name is Louise and | am many things at
once: | am a graduate student at the University
of Oxford; | am a tutor, a rower, a feminist, a
granddaughter, a daughter, a sister, a stepsister, a
friend. | am also autistic.

| was diagnosed several years ago, aged 27.
But, looking back, the signs were always there.
| have always harboured intense ‘special interests'
that form something between a passion and an
obsession. For instance, as a child, | was obsessed
with collecting Barbie dolls, not to play with, but
to create the ‘perfect’ Barbie doll home, complete
with furniture made from cardboard cereal boxes
and copious amounts of glue and glitter. Most
neurotypical people have favourite interests, but

theirs are more akin to hobbies, which they can
put on hold if life is busy. For autistic individuals
such as me, the opposite is true. We often need
these special interests to stay sane in a world that
can be so bafflingly complex — such interests can
provide predictability, focus and great reward.

My interest in plastic people has since morphed
into a deep fascination with understanding real
people. Today | feel fortunate to study psychology
as part of my PhD. Another of my special interests
is literary fiction. Since | was small, I've read
voraciously. What | found most enticing about
literature was the possibility of learning social
rules, expectations, how to cope with challenges
and much more, all from the comfort of my
armchair without the risk of saying the wrong
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thing or making a mistake. Again, this is typical
for many autistic people, particularly women but
also many men, who learn about the social world
explicitly through pursuits such as literature, but
also soap operas, films and closely watching
significant others. We then use what we have
learnt in social situations, to ‘camouflage’ our lack
of social instinct, and behave according to the
social rules of the specific situation.

Unfortunately, immersing myself in literature
did not equip me with all the understanding and
skills 1 needed to cope with the complex social
rules of teenage life. When | turned 13 and moved
to senior school, that's when things went wrong
for me. | didn't understand the social rules in the
enormous concrete monolith that became my
hell, and | began to be badly bullied. For instance,
a girl once spat at me in the corridor, at which
point | informed her that spitting on someone is
considered an offence of common assault under the
Criminal Justice Act. This prompted a lot of laughter
from the girl and her friends, only escalating the
situation. | thought it would deter them at the time,
but looking back | didn't understand how to ‘keep
my head down' and stay out of harm's way.

The bullying left me highly anxious, constantly
feeling as if the bullies were about to burst out of

my wardrobe. | wouldn't go out in public if | could
help it, and nightmares plagued my sleep.

The American author Paul Collins, whose son is
autistic, wrote in Not Even Wrong: Adventures in
Autism (2004) that: ‘Autists are the ultimate square
pegs, and the problem with pounding a square peg
into a round hole is not that the hammering is hard
work. It's that you're destroying the peg.’ | can say
from my own experience that the social pressure
of growing up can be a toxic environment for us
autists as we are forced to conform to the norms or
stand out and risk bullying and trauma.

With hindsight, the next warning sign that | was
autistic was my first experience of university, at a
place I'd like to forget, to study English literature.
| arrived with a car-full of books, and was shocked
at the person who parked next to us unloading
crates of alcohol. | struggled immensely with the
social side of university including the loud bars and
clubs, which assaulted my senses and left my ears
ringing for days afterwards. | left after two terms.

‘My autism journey: how | learned to stop trying
to fitin' by Louise Smith, Aeon, 2 October 2019,
https://aeon.co/ideas/my-autism-journey-how-
i-learned-to-stop-trying-to-fit-in. Licensed under
Creative Commons 4.0, https://creativecommons.
org/licenses/by-nd/4.0/. Adapted with permission.

Questions

1 What were the signs that Louise was autistic?

2 What is one strategy autistic people use to try
to fit into social situations?

3 How did Louise's treatment at school affect
her mental wellbeing?

4 How do you think you would you treat a
neurodivergent person like Louise if she
became a student in your class?

General practitioner

Alocal doctor or general practitioner (GP) is often the
first person to be involved when there is concern about
atypical or neurodivergent development. A doctor will
record any behavioural symptoms and family history,
and investigate whether there are any environmental
factors that may be encouraging or exacerbating the
symptoms. A doctor will then decide whether to refer
a patient to another mental health professional.

Mental health worker

Mental health worker is a broad description that
covers a number of different types of workers who
care for people with mental health issues. These
can include mental health issues that are due to

substance abuse, poverty and other social problems.
Mental health workers assist psychiatrists, doctors
and nurses by monitoring patients and providing
therapeutic assistance. A mental health worker has
a bachelor’s degree in either nursing or social work
as well as work experience in the field.

Mental health nurses are registered nurses
with further training in psychological therapies.
They can work in hospitals, clinics, nursing homes
and mental health units. Their duties can include
assessment of conditions, giving medications and
visiting people in their homes.

Aboriginal and Torres Strait Islander mental
health workers understand the mental health issues
of First Nations Australians. They are able to provide
culturally safe and accessible mental health services.
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They have undertaken training in mental health

and psychological therapies and can work in mental
health clinics, hospitals and Aboriginal health services
to support the mental wellbeing of Aboriginal and

Torres Strait Islander peoples (Figure 3.14).

Figure 3.14 Aboriginal health services support the
mental wellbeing of Aboriginal and Torres Strait
Islander people.

Psychologist

Psychologists are professionals who study mental
states, and perceptual, cognitive, emotional and
social processes and behaviour. In Australia, to
practice as a psychologist you must be suitably
qualified and registered with the Australian Health
Practitioners Registration Authority (AHPRA).
Registered psychologists are employed in hospitals,
community health services, schools, courts, prisons
or in private practice. A referral is not needed
to see a psychologist (however, access to some
services under Medicare do require a GP referral).
Depending on the person’s needs, a psychologist
will use evidence-based therapies to support clients
in their psychological development or to regain
their mental health and wellbeing. Examples
of therapies include client-centred approaches,
cognitive behavioural therapy, acceptance and
commitment therapy and interpersonal therapy.
The psychologist will also monitor the person’s
progress and reduction in symptoms through
standardised scales that measure the level of
distress a person may be experiencing. As
psychologists have not undertaken a medical
degree, they cannot prescribe medication.

Psychologists are qualified to assess, diagnose,
support and advocate for neurodivergent
individuals. Psychologists consult the Diagnostic
and Statistical Manual of Mental Disorders,
Fifth Edition, Text Revision (also known as
DSM-5-TR™) to classify and diagnose conditions
such as autism, ADHD and dyslexia.

The process of diagnosis involves talking with
the person to understand their experience, recording
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in detail their developmental history and undertaking
cognitive assessments. If the person is young, the

(—
psychologist will also talk to their parents and WE

3.4.1
SUPPORTING
MENTAL
WELLBEING

teachers, consider academic and learning progress,

and conduct observations of them at school. When
diagnosing an individual with a neurodevelopmental
condition, psychologists regularly consult and work
with other health professionals, including psychiatrists,
paediatricians, and speech and language therapists.

Psychologists often use the DSM-5-TR™
classification system to diagnose specific mental
conditions and to guide the selection of appropriate
therapies. It provides a common language for
therapists, researchers, social agencies and
health workers. For example, when one health
professional in Australia diagnoses someone as
having autism, another health professional in the
UK using the DSM-5-TR™ would also apply the
same diagnostic criteria on similar symptoms. The
DSM-5-TR™ is not the only system of classifying
mental disorders, but it is the best known and most
widely used system in mental-health settings.

Once a diagnosis has been made, psychologists
can work with children, teenagers and adults to
assist them to understand and accept their condition,
identify and build on their strengths and to live
successful and fulfilling lives.

Psychologists take a biopsychosocial approach
in understanding their clients’ needs and planning
their therapy and support. This means they consider
the impact of the person’s biology (e.g. whether they

were born premature), their psychology (e.g. their

WB

3.4.2
DIAGNOSIS
OF ATYPICAL
BEHAVIOUR

memory or learning capacity) and their social world

(e.g. their family support) on their life and how these

different areas can be made use of in therapy.

For example, when supporting a child with
ADHD, a psychologist may work with the child’s
parents and teachers (social factor) to implement
routines and structures that scaffold and develop
the child’s planning and organisational skills
(psychological factor). These routines and structures
might include visual schedules of the school day and
reminder checklists for resources they need to take
to school. Psychologists use a range of evidence-
based therapies when working with neurodiverse
clients. Increasingly they are taking a neurodiversity-
affirmative approach, which comprises:

» 1dentifying and addressing ableist attitudes.
Ableism is discrimination against neurodivergent
people in favour of neurotypical people

» focusing on individual strengths

» teaching the person how to advocate for themself



m UNIT 1 / NELSON PSYCHOLOGY VCE UNITS 1 & 2

WB

3.4.3 LABELLING
AND STIGMA

» considering how to modify the person’s home,
school and work environments to create better
spaces to thrive (for example, by avoiding loud or
bright patterns, having low light and low noise)

» helping them learn how to build healthy
relationships

» helping them learn how to cope with stress.

Psychologists in schools

Psychologists who work in schools support young
people in their learning and academic achievement
and promote and support good mental health
and social-emotional wellbeing. Psychologists
in schools may also provide counselling to
students for mental health concerns. While all
psychologists can work in schools, educational and
developmental psychologists have extra training
in their field. Their expertise includes assessment
and intervention of learning difficulties, giftedness
and cognitive functioning. They can also diagnose
neurodevelopmental conditions such as autism.
School psychologists also support school staff
and the broader school community, including
parents, to promote good mental health in
students, by educating them on typical and atypical
psycho-social development and when to seek help
for concerns. They also implement evidence-based
programs for groups of students or the whole
school population that support psychological
development and wellbeing.

Psychiatrist

@ '-iatrist’ refers to someone
who gives medical treatment

® Is a medical doctor who completes
a medical degree, residency training
and sometimes fellowship training

@ Prescribes and monitors
medication treatments

Is an expert
in,mental health

® Assesses both mental and physical I;rovid,es i vcecarch of dinical bractice
aspects of psychological problems psychgthergpy i Eestan e
for most complete treatment treatment o Specialises in psychological

Psychiatrist

Psychiatrists complete 6 years of medical training
to become a doctor. They then complete a
postgraduate qualification that focuses on diagnosis
and treatment of mental health issues. As doctors,
psychiatrists can prescribe medication to treat or
reduce the symptoms of a mental illness. They are
also authorised to admit a person to hospital for
treatment. A referral from a GP is needed to see a
psychiatrist.

Psychiatrists are best placed to develop
treatment and support interventions for
people suffering from more severe mental
health conditions that require medications to
control the symptoms, such as schizophrenia.
Figure 8.15 compares the roles of psychiatrists
and psychologists.

Other support workers

Table 3.5 outlines the roles of some of the other
mental health workers who work with people with
a mental illness.

Organisations

There are several organisations in Australia that are
dedicated to the diagnosis, support and management
of atypical behaviour and neurodivergent individuals
(Table 3.6).

o '-ologist’ refers to someone
who studies a topic

® Has an advanced degree

® Has extensive training

testing and evaluation

Psychologist

Source: Anson Liu, M.D., Psychiatrist, Coach, https://www.ansonliumd.com/

psychiatry

Figure 3.15 A comparison of psychiatry and psychology
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Table 3.5 The roles of some mental health workers

Type Qualification Role

Social worker Bachelor of social work Provide general support, including finding ways to cope,
understanding the process of mental illness and how to cope at work

Counsellor May have a Bachelor or Graduate = Use cognitive behavioural therapies and other therapies to help

Diploma of Counselling a person work through a problem, understand themselves better,

work through options and then support them to take action

Recovery and May have a Certificate IV in Assist with a psychosocial issues caused by a mental illness, which

rehabilitation mental health, or qualified as a may include supporting the person to rebuild social connectedness,

worker social worker rejoin employment, find a place to live and build their confidence

Table 3.6 Some of the many organisations that support neurodivergent people in Australia

Organisation Description

headspace is the National Youth Mental Health Foundation, ~l
providing early intervention mental health services to O‘:
12-25-year-olds. Each year, headspace helps thousands of

young people access vital support through their headspace

. . . . Weblink
centres in communities across Australia, online and phone he:dsg'a:e
counselling services, vocational services, and presence in

schools. headspace can help young people with mental

health, physical health (including sexual health), alcohol and Reachout
other drug services, and work and study support. Centre

details, as well as factsheets and resources for young people

and their families and friends, can be found on the Neurodiversity
headspace website. Celebration Week

ReachOut is the leading online mental health service in

Australia supporting young people during tough times. Amaze
R EA H u I ReachOut helps young people feel better about today
and the future, no matter what challenge they're facing.

They provide a safe place where young people can openly ADHD Australia
express themselves, explore what's happening in their lives,
connect with people who understand their situation, and
find the resources to help them manage their challenges
now and in the future

Embrace

Amaze builds autism understanding in the community,

influences policy change for autistic people and their
aze families/supporters, and provides independent, credible

information and resources to individuals, families,
professionals, government and the wider community.

ADHD Australia ADHD Awustralia’s mission is to create systemic positive
change for people living with ADHD through discovery,
translation and advocacy. Their website provides information
about ADHD, resources and support groups across Australia.

Embrace Multicultural Mental Health (the Embrace Project)

(—
provides a national focus on mental health and suicide WB
prevention for people from culturally and linguistically
diverse (CALD) backgrounds. It provides a national platform 3.44
() for Australian mental health services and multicultural NG

communities to access resources, services and information in BEHAVIOUR
e m b rq C ) a culturally accessible format.

multicultural mental health
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ACTIVITY 3.4 WHO'S WHO IN MENTAL HEALTH CARE?

Try it

Make diagnosis

Mental health worker
Psychologist
Psychiatrist

Organisations
(e.g. ReachOut)

Apply it

Provide psychological
treatment

2 PJis having a bad week. PJ is experiencing
feelings of anxiety and is having a lot of
trouble sleeping. PJ is not sure who to see —
a GP, a psychologist or a psychiatrist. Who
should PJ see first?

Exam ready

3 One difference between a psychologist and a
psychiatrist is

A a psychologist studies for longer than a
psychiatrist.

1 Copy and complete this table to describe the roles of the people who work in mental health.

Prescribe medication  Offer advice

treatment

B a psychologist can prescribe drugs for
treatment but a psychiatrist cannot.

C a psychologist uses psychotherapies and a
psychiatrist does not.

D psychologists are more likely to see
people with a behavioural problem while
a psychiatrist will see people who need a
medical intervention.

CASE STUDY 3.3

Erin Kavanagh-Hall

Jacob* is a 29-year-old nursery worker.

Research has shown that us ADHD folk can
excel in times of crisis — like a pandemic. In my
experience, that's absolutely true.

| was diagnosed with ADHD two years ago.
| mainly have the inattentive sub-type (likely to
struggle with limited attention span, distractibility
and procrastination), but | also experience
hyperactivity — if I'm not medicated, | go into
Labrador puppy mode. It took me a long time to
get a correct diagnosis. In the end, | paid for a
private assessment, as the public health system
had categorised me as bipolar and wouldn't
entertain the idea of anything else. Before taking
Ritalin, my life was messy and disorganised — now
I like to look at it as organised chaos.

Lockdown was hard to start with. But then,
things started settling down. It was interesting, I'm

Neurodiversity in the time of COVID

not sure if it was the adrenaline kicking in, but |
almost feel like | stepped out of my body and could
see the world burning — and it didn't faze me.

According to research, people with ADHD
produce more theta brain waves which appear
when you're nodding off to sleep — indicating deep
relaxation. So, while other people’s brains overload
during a major event, ours feel relatively normal.
Where there's a panic situation, we can become
relaxed, laid back and under control. | find crises,
like COVID-19, kickstart me into action — I've
been able to lead others who've been falling apart,
taking them under my wing and helping ground
them. Instead of going crazy, I've felt more clear
minded than ever — in fact, in the days leading
up to lockdown, | was functioning so highly my
medication was having almost no effect.

The first couple of days of lockdown, | was
thinking of all these things | could do to occupy
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and fill my time. But it became chaotic — | started
a hundred projects and wore myself out. My
mind is like spaghetti junction in rush hour, and
it can be exhausting. So each day, | decide to do
one thing — and anything after that is a bonus.
I've learned not to expect too much of myself.

| have started cooking again rather than
eating takeout every night, and have actually
started to enjoy it. The sudden switch off has
given me a chance to think about things | want

to change about myself — in order to grow and
move forward. | feel optimistic and excited about
resuming a regular life.
*name has been changed
‘A different headspace: Six people on being
neurodivergent during lockdown' By Erin Kavanagh-
Hall, The Spinoff, April 26, 2020, https://thespinoff.
co.nz/society/26-04-2020/a-different-headspace-
being-neurodivergent-during-covid-19

Questions
1 What diagnosis did Jacob receive two years
ago?

2 How do the symptoms of Jacob's condition
affect his life?

3 What medication does Jacob take to control
his symptoms?

4 Which person would have prescribed Jacob
this medication?

5 How has this medication affected his life?

6 What effect did the COVID-19 lockdown
have on Jacob? Why?

7 What can you learn from Jacob's experiences?

INVESTIGATION 3.1 THE ROLE OF MENTAL HEALTH PROFESSIONALS

Scientific investigation methodology

Case study
Aim

mental wellbeing

Introduction

To investigate the role of mental health professionals in supporting psychological development and

Your task

There is a range of different healthcare professionals and organisations who are dedicated to the
diagnosis, management and support of normal brain variations including neurodivergence. These
include mental health workers, doctors, psychologists, psychiatrists and organisations that support
psychological development and mental wellbeing.

9 )
o‘:

Logbook template
Case study

-l
o‘:

Data calculator

Questions

Your task is to complete a case study on the role of one mental health professional or organisation in supporting
psychological development and mental wellbeing, as well as the diagnosis and management of atypical behaviour.

Use the questions below to help guide your case study. Make sure you record all your work in your logbook. Present
your findings as a poster or multimedia presentation so they can be shared with other students.

a u

their work.

1 Identify your selected mental health professional or organisation.

2 Outline the qualifications, training and expertise required to work in this professional field.
3 Identify the settings and locations they would commonly work in.
4

8 List your sources of information and assistance using standard scientific referencing conventions.

Provide a description of the services, strategies and treatments they use in their work to support psychological development
and the diagnosis and management of atypical behaviour.
Does this mental health professional or organisation provide culturally responsive practices? If yes, describe what these are.
Describe the relevant ethical principles and concepts that the mental health professional or organisation needs to follow in

7 Include labelled images of the work of the mental health professional to represent visually their role in supporting
psychological development and mental wellbeing.
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O=vr KEY CONCEPTS 3.4

»

A doctor (GP) is often the first professional
who is consulted when an issue with mental
health arises. They can create a mental
health management plan, which may include
referrral to another professional.

A mental health worker is a qualified nurse.
Aboriginal and Torres Strait Islander mental
health workers understand the mental health
issues of Aboriginal and Torres Strait Islander
peoples.

Concept questions 3.4

Remembering

1
2

What is meant by mental wellbeing?{F
What resource do psychologists and
psychiatrists use to help them diagnose
atypical behaviour?{r

Understanding

3 Explain why neurodivergent people are
more at risk of developing poor mental
wellbeing. /@

4 List two ways in which psychologists differ
from psychiatrists. {F

Applying

5 You have a friend who is failing their tests and

exams, is showing signs of erratic behaviour

and is becoming withdrawn from their social
group. You suspect that your friend might be
abusing drugs. Who would you recommend

your friend contact for help?{€

»

»

»

A psychologist is a qualified mental health
expert who can diagnose and treat clients
with poor mental wellbeing.

A psychiatrist is a medical doctor who
has completed further training in mental
health. Psychiatrists can prescribe
medication.

In Australia there are several organisations
devoted to mental health and wellbeing,
including headspace and ReachOut.

HOT Challenge <=l

6 A person presenting to a psychologist shows

the following atypical behaviours: persistent

difficulties in using verbal and non-verbal

communication in social situations, and

restricted repetitive patterns of behaviour.

Using the DSM-5-TR™, what diagnosis would

fit with this person’s condition? Suggest

some features that could be included in a

management plan for this person.@

Go to the website of one of the organisations

listed in Table 3.6 (page 117). Find out: (@

» the organisation’s purpose (what they do)

»  the services they provide

»  the community they service

»  suggestions for how you can get involved
either to access services or as a supporter
(e.g. fundraising).
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3 Chapter summary

KEY CONCEPTS 3.1

»  Typical or normal behaviour is behaviour seen in the
majority of people in the population.

»  Atypical or abnormal behaviour is different from the
behaviour of the majority of the people.

»  Psychological criteria can be used to determine
whether a behaviour is normal or not.

KEY CONCEPTS 3.2

»  Neurotypicality describes individuals who think,
behave and feel in ways that are typical of most
people.

»  Neurotypical brain development refers to the
expected development of brain structures and
neurological connections over time.

»  Neurodivergent people may:

»  show differences in the way they process
emotion

KEY CONCEPTS 3.3

»  People often tend to assume that neural development
and processing occurs in the same way in all people.

»  Neurodiversity refers to the neurological differences
that occur naturally between people.

KEY CONCEPTS 3.4

» A doctor (GP) is often the first professional who is
consulted when an issue with mental health arises.
They can create a mental health management plan,
which may include referral.

» A mental health worker is a qualified nurse.
Aboriginal and Torres Strait Islander mental health
workers understand the mental health issues of
Aboriginal and Torres Strait Islander peoples.
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»

»

»

»

4

»

»

»

—
WB

CHAPTER 3
SUMMARY

Criteria used to determine normality include the
culture involved, social norms, statistical rarity, level
of personal distress and maladaptive behaviour.

Each criterion has limitations and should therefore not
be used in isolation.

»  not hide their emotions and may not understand
when neurotypical individuals do

» avoid eye contact and physical contact

»  struggle with change and overstimulating
environments.

Cognitively, neurodivergent people can be very

creative and have a high attention to detail.

Neurodivergent people may learn, think and process

information differently.

Neurodiversity includes a series of diagnosable
neurodevelopmental disorders, including ADHD,
Tourette syndrome and autism.

A psychologist is a qualified mental health expert
who can diagnose and treat clients with poor mental
wellbeing.

A psychiatrist is a medical doctor who has completed
further training in mental health. Psychiatrists can
prescribe medication.

In Australia there are several organisations devoted
to mental health and wellbeing, including headspace
and ReachOut.
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3 End-of-chapter exam

Section A: Multiple-choice

1 The difference between maladaptive behaviour and 6 Rani has an 1Q of 70. The mean 1Q is 100. Rani’s 1Q
adaptive behaviour is that would be considered to be
A maladaptive behaviour promotes good mental A acultural norm.
health. B  a statistical rarity.
B adaptive behaviour promotes good mental health. C anormal curve.
C maladaptive behaviour is positively viewed and D maladaptive.

accepted by the community and adaptive behaviour 7 \Which of the following professionals would be able

is not. to help a person access medications to manage their
D adaptive behaviour cannot be learned. atypical behaviour?
2 An example of a stressor that would affect many A asocial worker
people is B apsychologist
A completing a yoga session each week. C  apsychiatrist
B listening to music that you like. D acounsellor
C awalk along the beach. 8 A cause of differences between neurotypical and
D delivering a speech in assembly. neurodivergent individuals is that
3 In Tibet it is normal for a woman to be married to more A they behave differently from each other.
than one man. This is called polyandry. In Australia, B they have different thought processes.
this would be considered abnormal according to which C  they are unable to tell someone’s emotions just by
psychological criteria? looking at their face.
A statistical rarity D the neurons in their brain are connected in a
B personal distress different way.
C  cultural perspectives 9  The Diagnostic and Statistical Manual of Mental
D maladaptive behaviour Disorders, Fifth Edition (DSM-5-TR™") is used
4 Health is characterised by A to decide whether a person needs to be admitted to
A mental wellbeing. hospital for treatment.
B alack of bodily diseases. B to treat people with mental disorders.
C  social connectedness. C to diagnose, treat and manage people with atypical
D all of the above behaviour.
5 Derek has his hair cut in a mohawk and dyed green. D as a reference for doctors who are not trained in
He wears torn clothes held together by safety pins and mental illness.
bright purple Doc Marten boots. Derek has a job at 10 Neurotypical individuals display
a cat protection society that he loves. Derek could be A normal psychological development but abnormal
viewed as having behaviour.
A destructive social nonconformity. B abnormal psychological development and abnormal
B unhealthy nonconformity. behaviour.
C healthy nonconformity. C  normal psychological development and typical
D maladaptive nonconformity. behaviour.

D normal psychological development and atypical
behaviour.
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11

12

13

14

15

16

Neurodiverse individuals may also suffer from
diagnosable conditions such as

A autism, ADHD and dyslexia.

B autism, ADHD and mental illness.

C  suicidal thoughts, poverty and homelessness.
D cerebral palsy.

John is neurodivergent and often misses what his wife
really means when she folds her arms in disapproval but
says she doesn’t mind. This is known as

A introversion.

B emotional blindness.

C emotional detachment.

D emotional autism.

Wearing a suit and tie to work is seen as typical

behaviour but wearing a suit and tie to swim at the

beach would be seen as

A maladaptive.

B atypical

C neurodiverse.

D neurotypical.

‘Which one of the following is true about general

practitioners (GPs)?

A They are unable to refer patients to a psychiatrist.

B They have completed a medical degree.

C  They have further qualifications in psychiatry.

D They must write a referral if patients need to see a
psychologist.

Sarah is preparing to give a talk to her class on

neurodiversity. She does not look forward to doing this

and is getting very anxious about it. Which one of the

following is true about this situation?

A Sarah is exhibiting stress about giving the talk to
her class.

B Sarah is exhibiting distress about giving the talk to
her class.

C  The stressor is the number of people in her class.

D Sarah’s behaviour is maladaptive.

Mark has bought a new house and taken out a very

large mortgage with the bank. He has just lost his job

and has been asked by the bank manager to come in for

an interview about his mortgage. The stressor in this

situation is

A the very large mortgage.

B the loss of his job.

C the interview with the bank manager.
D

all of the above

9780170465052
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17

18

19

A person presented themselves at a psychologist’s

office. The person showed an inability to maintain

focused attention, inability to sit still and difficulty

maintaining self-control. The psychologist could

use the DSM-5-TR™ to diagnose this person as

suffering from

A dyslexia.

B Tourette syndrome.

C ADHD.

D dyspraxia.

Chrissie maintains her mental wellbeing by

A having a strong social network.

B staying physically active.

C eating nutritious food.

D all of the above

‘While shopping at the supermarket, Sammi took

the last packet of Tim Tams off the shelf and put

it into her trolley. Another customer confronted

her (Figure 8.16), demanding she give him the

packet of Tim Tams immediately. Sammi started

crying and hitting the other customer. A possible

explanation is that

A sheis a neurotypical individual and needed time to
process the customer’s expression.

B she shows adaptive behaviour and needed time to
process the customer’s expression.

C  her behaviour is typical and she got to the Tim
Tams first.

D sheis a neurodivergent individual and needed time
to process the customer’s expression.

Shutterstock.com/mimagephotography

Figure 3.16
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20 Ariel is on the autism spectrum and has a job at the

local supermarket, which she loves. The owner of the
supermarket has made alterations at the supermarket to
make it more accommodating for Ariel. These changes
could include

Section B: Short answer

Explain what is meant by social norms when
considering typical and atypical behaviour. Provide an
[2 marks ]
Distinguish between adaptive and maladaptive

[2 marks]

example to illustrate your explanation.

behaviours.

giving Ariel a time out room when she feels
overwhelmed.

putting flashing lights above where Ariel works.
playing loud rock and roll music.

all of the above

A person comes to school and shows the following
behaviours:

» difficulty with social interactions

» inability to look people in the eye

» high attention to detail.

Outline the steps that you, as the school assistant-
principal, would put in place to have this person
assessed for possible diagnosis and their needs
supported. [5 marks]




Unit 1, Area of Study 1 review

Unit 1, Area of Study 1 review

Section A: Multiple-choice

Question 1

Psychologists are interested in the relative contributions of

nature and nurture to human development. In this context,

nature refers to

A the type of parental care the baby receives during early
stages of life; how natural it is.

B our genetic inheritance.

C environmental influences.

D the natural setting in which the individual develops.

Question 2

Louis and his twin brother were separated at birth. When

they turned 21, Louis found his brother. Much to his

surprise, both were construction workers, played AFL

football and took an interest in action movies. Which

statement is true of this scenario?

A Their behaviour is primarily due to nurture.

B Their behaviour is due to both nature and nurture
equally.

C  Their behaviour is due primarily to nature.

D  Their behaviour is due neither to nature nor to nurture.

Question 3

‘Which of the following is true of the outcome of the nature-

versus-nurture debate?

A Heredity is more important in shaping who we are.

B All psychological development is due to environmental
factors only.

C  Our psychological development is due to both nature
and nurture as well as their interaction with one
another.

D The debate is still ongoing, and no conclusion has been
reached.

Question 4

‘Which of the following is true of epigenetics?

A Itis the interaction of our genetics and how it impacts
on our way of thinking.

B Itis the interaction of the environment in our gene
expression.

C Itis how our genes may predispose us to certain
psychological disorders.

D Itis how the biopsychosocial framework interacts to
Impact on our gene expression.

9780170465052

The following information relates to questions 5—7.

Jessica has been feeling overly anxious lately and cannot
find a direct cause. It is starting to impact on her everyday
life, and she is avoiding going to school because she is so
overwhelmed all the time, leading to her failing classes. Her
mum suffers from anxiety, and she and Jessica are starting
to think that Jessica may also suffer from this.

Question 5

‘Which of the following is a biological contributing factor to

Jessica’s anxiety from the scenario above?

A lack of sleep

B genetic predisposition to anxiety

C hormonal imbalances because she is going through
puberty

D poor coping mechanisms

Question 6

‘Which one of the following relates best to Jessica’s behaviour?

A Itis adaptive because she is acting in a way that is
impacting on her ability to function.

B Itis atypical because she is acting normal for herself.

C Itis typical because she is acting in a way that is
different from her normal behaviour.

D It is maladaptive because it is impacting on her ability

to function in everyday life.

Question 7

Who could Jessica see to help her to cope with her anxiety?

A apsychiatrist so they can prescribe her antidepressants
if she suffers from anxiety

B a general practitioner so they can diagnose her mental
disorder and offer psychoeducation

C apsychologist so they can help her with her anxiety
regardless of whether it is a diagnosable disorder or not

D apsychiatrist first then a psychologist if medication is
needed

Question 8
‘Which of the following is not an example of a social factor
impacting on mental wellbeing?

A coping strategies

B support from family and friends
C traumatic events
D

community support groups
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Question 9

Which of the following is an example of a psychological
factor contributing to an individual’s mental health?

A taking medication

B the functioning of the nervous system

C aperson’s response to a stressor

D how strong an individual’s friendships are

Question 10

The peer group has a significant effect on the individual’s
development in which lifespan stage?

A childhood

B early adulthood

C adolescence

D middle age

Question 11

Higher-order cognitive development begins in which stage
of the lifespan?

A childhood

B adolescence

C early adulthood

D middle age

Question 12

Which one of the following is true of cognitive development

over the lifespan?

A It transitions from concrete thinking to logical
thinking,.

B It transitions from logical thinking to concrete
thinking.

C It doesn’t begin until age 12.

D It occurs in the exact same way for everyone.

Question 13
Language acquisition is an example of
A acritical period.

B asensitive period.

C nature.
D heredity.
Question 14

Which one the following is true of sensitive periods?

A TItis a time when an individual is more primed to learn
everything.

B Itis a time when individuals can more easily acquire
skills, but they can still develop them outside of this time.

C  They start and end suddenly.

D Itis when an individual must learn a particular skill, or

else it will never develop.

Question 15

‘Which one of the following does not apply to critical

periods?

A Once the period passes, it is nearly impossible to
acquire the skill.

B They start and end suddenly.

C Imprinting is an example of a critical period.

D Brain plasticity is at its lowest during critical periods.

Question 16

Genie was neglected for years, tied to a chair in her room.
‘Which of these describes her language acquisition?

A She was able to completely master all language.

B She couldn’t speak at all.

C  She was able to gain some speech but not filler

vocabulary.

D She could only say pronouns and couldn’t use adjectives
or verbs.

Question 17

What is the DSM-5-TR™?
A adiagnostic guide to determine whether development
is normal or not

B adiagnostic guide to normality; if people fall outside of
this then they are considered mentally ill

(@)

a diagnostic guide to mental disorders
D an outdated measure that is no longer used by
psychologists

Question 18

How is typical behaviour determined through the statistical
rarity approach?

A Behaviour is typical if it is considered socially acceptable.

B Behaviour is typical if it is not causing any form of
personal distress.

C  Behaviour is typical if the individual can function in
everyday life.

D Behaviour is typical if it is congruent with the majority
of society, statistics wise.

Question 19

What is a limitation of using criteria to determine atypical

behaviour?

A Ttis too subjective.

B Itlooks at individuals objectively and rejects individual
differences.

C It fails to describe symptoms of a disorder.

D It doesn’t provide advice in how to cope with the
repercussions of behaviour.
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Question 20

‘Which of the following is an example of an adaptive behaviour?

A doing so well in your job that you get a promotion

B  getting to work at 8.30 a.m. as you usually do

C  being unable to get out of bed so you are late to work
all the time

D behaving as you usually do

Question 21

Kelke is highly focused on doing well in her Psychology

assessment, so she is spending all her time studying for it. On

top of this she is juggling part-time work and all her other

homework. She manages to get this all done and gets an A on

her test. Which statement is true of Keke’s behaviour?

A Itis adaptive because she is coping well in her daily life.

B It is maladaptive because she is unable to focus on her
other subjects.

C Itis atypical because students usually cannot juggle all
of that.

D Her behaviour is normal because she is doing all of her
duties.

Question 22

Which statement does not describe being neurotypical?

A do not have any developmental disorders
B standard brain functioning

C includes people who suffer from ADHD
D generally, function well in social contexts
Question 23

‘Which of the following is not a characteristic of being

neurodivergent in early childhood?

A poor eye contact

B no words spoken by 9 months

C  no two-word phrases by two

D no smiling or social responsiveness
Question 24

‘Which of the following is not a developmental disorder

leading to neurodivergence?

A

B
C
D

ADHD
autism
anxiety

dyslexia
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Use the following information to answer questions 25—27.

Luca is 2 years old and struggles to communicate. He can

say a few words such as ‘mum’ and ‘dad’, but can’t place

two words together to form sentences. He also struggles

socially, doesn’t like interacting with strangers and avoids

eye contact.

Question 25
‘Which is most likely the case for Luca?

A He is neurotypical; this is normal development for his
age group.

B He is neurodiverse because he has accelerated
development for his age group.

C He is neurodiverse because he is slower than typical to
develop speech and is showing social struggles.

D Itis too early to tell if he is neurotypical or
neurodivergent.

Question 26

If Luca does not develop speech by this age, will he ever be

able to speak?

A Yes, because it is only a sensitive period and learning to
speak later may be difficult, but can still be done

B Yes, because it is a critical period

C No, because it is a critical period and if not learned by
then, it never will be

D No, because it is a sensitive period so will be too
difficult to learn later

Question 27

How could a psychologist help Luca?

A teach Luca skills in coping in social situations

B give him medication to help treat his social anxiety

C force Luca to make new friends

D discuss with his parents why they aren’t doing enough
to support Luca’s development

Question 28

‘Which statement is false of the role of psychologists in the

management of atypical behaviour?

A

B
C
D

help diagnose mental disorder
provide advice on how to best cope with the behaviour
give support to the individual

prescribe medication to help treat the behaviour
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Use the following information to answer questions 29—30.

Jennie has recently been experiencing intense hallucinations
and delusions. She hears voices and sees things that are not
there and can no longer tell what is real from what is not.

Question 29
‘Who is the best person for Jennie to see about her
problems?

A mental health worker

psychiatrist

B
C  psychologist
D

general practitioner

Section B: Short answer

Question 1
Aya is 15 years old and is struggling to keep up with her
schoolwork. She has been feeling depressed lately and has
stopped showing up to some of her classes, Instead, she is
staying in bed all day.
a Is Aya’s behaviour adaptive or maladaptive? Why?
[2 marks]
b According to the biopsychosocial model, state two
social aspects that may help with Aya’s feelings of
[2 marks]
Is Aya’'s behaviour considered socially normal? Justify
[2 marks]
[Total = 6 marks]

depression.

your response.

Question 30
‘What is a possible diagnosis Jennie may be given?

A anxiety

B  depression

C  schizophrenia
D

narcissistic personality disorder

Question 2
a  What is the nature-versus-nurture debate?  [2 marks]
b  What conclusion was drawn from this

debate? [2 marks]
[Total = 4 marks ]
Question 3

Describe how social development differs in children
compared to adolescents. [2 marks]
Question 4

Name and describe one strength and one limitation of using
psychological criteria to categorise mental health. [4 marks]
Question 5

Differentiate between neurotypical and neurodivergent

behaviour. [2 marks]




The role of the brain in
behaviour and mental processes

Key knowledge

» different approaches over time in understanding the role of the brain in behaviour and mental processes

» the roles of the hindbrain, midbrain and forebrain, including the cerebral cortex, in behaviour and mental
processes

Key science skills

Analyse, evaluate and communicate scientific ideas
» use appropriate psychological terminology, representations and conventions, including standard
abbreviations, graphing conventions and units of measurement

discuss relevant psychological information, ideas, concepts, theories and models and the connections
between them

analyse and explain how models and theories are used to organise and understand observed phenomena
and concepts related to psychology, identifying limitations of selected models/theories

use clear, coherent and concise expression to communicate to specific audiences and for specific purposes
in appropriate scientific genres, including scientific reports and posters

acknowledge sources of information and assistance, and use standard scientific referencing conventions

Source: VCE Psychology Study Design (2023-2027), pp. 25 & 13
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The role of the brain in behaviour
and mental processes

Your brain is responsible for every thought, action, memory, feeling and experience
you have. It's a complex organ that oversees complex behaviours. This complexity
may help to explain why our understanding of the brain in behaviour and mental
processes has changed and developed so much over time.

p- 139

4.1
How the brain controls
behaviour
and mental processes

How does the brain, a physical organ that
transmits electrical and chemical signals all
over the body, cause us to think and act the
way we do? Philosophers and scientists have
been trying to answer this question since
ancient times, coming up with different
theories. Only in the early 1800s did
they start to apply the scientific
method to test these theories.

4
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p. 149

4.2
Brain structure
and function

As scientists began to experiment
on and investigate the brain, they
soon learned that it could be subdivided
into three main regions: the hindbrain,
the midbrain and the forebrain, each
responsible for different functions.
Damage to the brain has provided
opportunities to understand which
mental processes and behaviours
the damaged region is
responsible for.




p. 155

4.3
The cerebral hemispheres

The cerebrum is a structure in the
forebrain divided into two hemispheres.
The left hemisphere is responsible for verbal
and analytical functions, and it oddly enough
controls the right side of the body. This is the
hemisphere that helps us to communicate
using spoken or written language. The right
hemisphere is responsible for non-verbal
functions, and it controls the left side
of the body. It allows us to process
the information around us.
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4.4
The brain and
complex functions

Each task that we carry out daily may
involve a range of mental processes and
behaviours. Even when you get up in the

morning, you need to lift yourself out of bed,
choose what to wear and make sure not to
bump into anything as you move around
the room. These complex behaviours
require different regions of the brain
to work together.

It's amazing how our brains adapt and change as they respond to the world around
us. Both early experiments and damage to the brain have helped us to understand

how different parts of the brain are responsible for different behaviours and mental
processes. These regions work together to allow us to carry out more complex tasks.
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Laurence Kim Peek (Figure 4.1) was born in the
USA in 1952. Born with an abnormally large
head, his cerebellum was malformed and he was
missing the corpus callosum, the bundle of nerve
tissue that connects the brain’s hemispheres.
These abnormalities impaired Peek’s physical
coordination, made ordinary reasoning difficult
and limited his social abilities. Peek showed
developmental difficulties from a very early age.
He wasn’t able to walk until the age of 4, and
even then did so with a strange, sidelong gait. He
couldn’t button his own shirt or brush his teeth
without help and motor skills were difficult.
When enrolled in school, he was expelled after
one day for disrupting class.

But Peek also showed flashes of unusual
abilities. He received part-time tutoring from
the age of 7 and completed a high school
curriculum by 14. According to his father, Peek
was able to memorise things from the age of
16—20 months. He read books, memorised them,
and then placed them upside down on the shelf

Know your key terms

Amygdala

Basal ganglia

Broca’s area

Cerebellum

Cerebral hemispheres

Cerebrum

Corpus callosum

Decision-making

Emotional regulation

Emotions

Endocrine system

Executive functions

Forebrain

Frontal lobe

Geschwind’s territory

Hemispheric
specialisation

Hindbrain

Hippocampus

Hypothalamus

Limbic system
Lobotomy
Medulla
Midbrain
Neuroimaging
Occipital lobe
Parietal lobe
Philosophy
Pons

Primary auditory
cortex

Primary motor cortex

Primary somatosensory
cortex

Primary visual cortex
Reticular formation
Split-brain operation
Temporal lobe
Thalamus

Wernicke’s area

Shutterstock.com/ITV

Figure 4.1 Laurence Kim Peek was a man with
an unusual and amazing brain.

to show that he had finished reading them, a

practice he maintained all his life. He could

speed through a book in an hour. He could

remember almost everything he had read in

subjects ranging from history and literature,

geography and numbers to sports, music and

dates. Peek read by scanning the left page with

his left eye, while reading the right page with

®
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his right eye. He could accurately recall the
contents of at least 12000 books. ‘He was the
Mount Everest of memory, said Dr Darold A.
Treffert, an expert on savants (people with

an intellectual disability who demonstrate
exceptional, usually isolated, cognitive abilities)
who knew Peek for 20 years.

According to his father, Peek had
memorised so many Shakespearean plays and
musical compositions and was such a stickler
for accuracy that they had to stop attending
performances. ‘He would stand up and correct
the actors or the musicians. He'd stand up and
say: “Wait a minute! The trombone is two notes
off,” his father said.

The brain is responsible for every thought,
action, memory, feeling and experience we
have of the world. Much of what we know
about the human brain comes from studies

/ The role of the brain in behaviour and mental processes m

of individuals like Kim Peek who were born
with abnormal brains. As a result of their
brain anatomy, their thoughts, behaviours and
experience of the world is very different from
the norm. In this chapter we will explore how
our understanding of the brain has changed
over time. We will look at basic brain anatomy
and the roles the various structures and areas
of the brain play in our behaviour and mental
processes.

Adapted from: “Kim Peek: savant who

was the inspiration for the film Rain

Man”. The Times. December 23, 2009.
Retrieved December 23, 2009; Darold A.
Treffert; Daniel D. Christensen (December
23, 2009). “Inside the Mind of a Savant”;
Scientific American. https://www.nytimes.
com/2009/12/27/us/27peek.html

How the brain controls behaviour

and mental processes

The brain is composed largely of billions of

PHILOSOPHY

* Makes predictions about
human behaviour based
on logic and observation

SCIENCE

* Makes predictions about
human behaviour based
on empirical evidence

nerve cells that receive and transmit electrical
and chemical signals all over the body. It is
the largest and most important part of our

central nervous system (CNS). It is linked to versus

e Does not have empirical o Is reliable
evidence to support its

claims

our senses, and thus our body parts, through
the CNS’s connection to the peripheral nervous
system (PNS).

To fully understand how the brain controls

e Is not reliable

behaviour, we must understand the relationship Figure 4.2 Philosophy versus science

between the brain and the mind. Theories
relating to the nature of this relationship began

Changes in theories
of brain structure and
function

Our understanding of brain structure and function

centuries ago and emerged from the world

of philosophy (Figure 4.2). These theories
provided insight into the brain, mind and
behaviour, but they lacked evidence. However,

during the last few centuries the application of

scientific method to the study of brain structure has changed over time. Some of the more notable

and function has provided psychologists and stages in our understanding of brain structure

neuroscientists with evidence that the brain is and function are summarised in Table 4.1.

indeed the source of all behaviour. These include the brain-versus-heart debate,

the mind-body problem and phrenology.
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Table 4.1 Early brain theories

Brain-versus-heart
debate

Ancient times

Ancient philosophers argued over whether the brain or the heart controlled our thinking, intelligence, emotions and
movement.

The Egyptians

When the ancient Egyptians mummified their dead, they removed the brain through the nostrils and discarded it, believing
it was of little importance (Figure 4.3). However, they preserved the heart because they believed it was the most important
body organ and that the mind, or soul, was located in the heart.

;ﬁ‘.' i

Shutterstock.com/N. Rotteveel
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Figure 4.3 The ancient Egyptians did not mummify the brain of the dead person. They believed
the brain was an unimportant organ.

Greek philosopher Aristotle (384-322 BCE)
Studies of animal anatomy led Aristotle to conclude that:

the heart, not the brain, was the most important bodily organ

the heart is a three-chambered, hot, dry organ that pumped warmth and vitality to the body; all other organs exist to
cool the heart

the heart is more responsive than the brain during strong emotional experiences, and this indicates that the heart is
the site of mental processes

the body and mind are inseparable and interact through the heart
the mind is located in the heart, therefore it is a function of the body; so, when the body (and heart) died, so did the mind.
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The mind-body Ancient philosophers argued over the relationship
problem between the biological (body and brain) and the

psychological (mind).The focus was: are the mind
Ancient times and the body separate or the same?

Greek philosopher Plato (429-347 BCE)

According to Plato (Figure 4.4):

»  humans have a body and a soul (a mind) and
they are two separate and distinct entities

»  the brain is the physical location of the soul (mind)

»  the body is a physical entity that is observable,
measurable and has a finite life span

»  the soul is a mental entity (controls intelligence
and wisdom) that has no physical representation,
so it cannot be observed or measured

»  when the body dies, the mind or soul is
released because it cannot decompose;
therefore, the body can die but the mind
(or soul) cannot.

2nd century CE Greek physician and philosopher Aelius Galen

Galen moved our understanding of the brain’s role in

behaviour from philosophy to experimentation.

According to Galen:

»  the mind and body were the same

»  mental activity occurred in the mind, not the heart

»  the brain, not the heart, controls all muscle
movement by means of its connection to the
spine and peripheral nerves — a theory that is still
accepted today.

Galen conducted vivisections (experimental surgery)

on live animals to observe how different organs or

body parts functioned and then generalised his findings to humans.

For example, he found that when he tied off the vocal cords of a live, squealing pig, the pig stopped squealing. When he

released the vocal cords, the squealing continued. When he severed the laryngeal nerve that connected the pig's brain to

the muscles surrounding the vocal cords, the pig became silent.

Alamy Stock Photo/World History Archive

Figure 4.4 Plato argued that the mind and brain
were separate entities.

17th century French philosopher René Descartes (1596-1650)
According to Descartes:
»  the body and mind are separate

»  the mind is located in the pineal gland (a small gland located in the centre of the brain) and it directs all bodily
activities (Descartes had no evidence for this)

»  the mind is a non-physical substance and the brain is a physical substance
»  the mind controls the body, and therefore behaviour

»  to understand the mind, we must study behaviour.

Descartes' theory was known as dualism.
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Phrenology

19th century and Phrenology was one of the earliest techniques that tried to predict human behaviour. It involved feeling the bumps and

early 20th century  depressions on a person’s skull and using this information to assess their personality traits, talents and intelligence (Figure 4.5)
Phrenology was popularised in the 19th century by Franz Gall (1758-1828), a Viennese physician who believed that:

different areas of the brain are responsible for specific psychological traits that control complex mental faculties (or

personality characteristics) such as cautiousness, combativeness and agreeableness, and simpler functions such as
memory, calculation ability and colour perception

Phrenology

the mind is composed of 40 different abilities and their development affects the size and shape of the skull

the more you used a specific ability, the more the area of the brain that controlled the ability would grow in size and
the skull would mould around it in a bump; the lesser-used faculties would shrink, causing troughs in the skull

»  if you examined the shape of the skull, you could analyse the bumps and depressions and determine a person’s

personality and intelligence

memory is located in the brain, just behind the eyes; Gall based this conclusion on the observation that his friends who
had bulging eyes appeared to have superior memories.

Phrenology's claim that mental functions are localised in areas of the brain is still accepted today.
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Figure 4.5 Phrenology suggested that bumps on a person’s head indicated their personality
type and intelligence level.

As an adult, Gall examined his friends’ skulls and noted that those who had bumps on similar locations had similar
personality traits. From these observations and further examination of the skulls of criminals and mental patients, Gall
created a map of the skull that linked a specific personality characteristic and intellectual ability with a specific bump. He

:“: assumed, incorrectly, that the bumps and depressions of the skull reflected the amount of brain tissue lying under them.

Phrenology was very popular throughout Europe, including Germany, in the early 1900s. The Nazis used phrenology to

promote racism and eugenics (the study of methods of improving the quality of the human race, especially by selective
Weblink breeding) and to support their claim of German superiority and Jewish inferiority.
Phrenology:
the weirdest
pseudoscience

Though phrenology lacked scientific evidence, it did spark interest in which parts of the brain controlled specific behaviours.
of them all?

Gall's assumption that different parts of the brain control different aspects of behaviour has proved true, but the links he
made between specific brain areas and specific behaviours has not.
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»  Debate about the relationship between the
mind, the brain and behaviour dates back
to ancient times; some ideas were based
on logic and reasoning but lacked scientific
evidence.

»  The brain-versus-heart debate focused on
whether the heart or the brain controlled
behaviour.

»  The mind-body problem focused on whether
the mind and body were separate entities
or the same entity.

Concept questions 4.1a

Remembering

1 What was the brain-versus-heart debate? (¥

2 What was the mind—body problem?{r

3 Identify one of Galen's theories that is still
accepted today. F

Understanding

4 Gall and other phrenologists held many
incorrect beliefs about the brain and
mental abilities. Identify one belief held by
phrenologists that has proven to be correct.{F

Early brain experiments

Only in the last two centuries have physicians
and scientists begun to apply scientific method to
systematically research the brain and its function
and provide evidence of how the brain works.

Experimental ablation

Around 1825, the leading brain expert of the
time, Pierre Flourens (1794—1867), began using
new experimental methods to determine the
relationship between brain areas and behaviour
and to investigate whether phrenology’s claims
were true. To do this, Flourens surgically removed
or electrically stimulated specific parts of animal
brains so he could study the behavioural effects.
The method of removal of part of the brain was
termed ‘experimental ablation’. Flourens also
electrically stimulated the brains of some of his
human patients during surgery.

The results of these experiments
demonstrated that specific brain regions were
responsible for specific functions. For instance,

9780170465052

The role of the brain in behaviour and mental processes

» In the 2nd century CE, Galen used vivisection
and experiments to demonstrate that some
behaviours were controlled by the brain.

» In the 17th century, Descartes argued that
the separate entities of the mind and body
interacted with each other through the
brain's pineal gland.

» In the 19th century, Gall popularised the
pseudoscience of phrenology, where a
person's intelligence and personality could
be determined by analysing the bumps and
indentations of their skull.

Applying
5 Identify two reasons why phrenology became
known as a pseudoscience (a fake or false

science). @

HOT Challenge =l

6 Revisit the information on Aelius Galen's
vivisection experiment in Table 4.1.{i
a What was the aim of this experiment?
b Write a hypothesis for this experiment.

when he removed an animal’s cerebellum (a
structure at the bottom of the brain that sits
on top of the brain stem), the animal lost all
balance and motor coordination. When Flourens
removed one of its cerebral hemispheres, the
animal’s perceptual ability and behaviour were
severely affected. Based on these results, Flourens
concluded that:
» phrenology had no scientific or biological
basis
» the cerebral hemispheres were responsible for
all behaviour
» the cerebellum regulates and integrates
movement
» the brain stem controls vital functions such
as circulation, respiration and general bodily
stability.

Flourens was unable to find specific locations
for complex behaviours such as memory and
cognition. This led to the further conclusion that
while some behaviours can be ascribed to specific
brain regions, other behaviours are represented
throughout the brain (Sabbatini, 1997).
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Lobotomy

In the 1890s, the Swiss physician Dr Gottleib
Burckhardt argued that severing portions of the
brain could change the behaviour of individuals with
severe mental illness. Burckhardt tested his theory on
several schizophrenic patients and found that many of
them became much calmer after this psychosurgery.
Years later, in 1931, the physician-scientist

Antonio Moniz began experimenting with

psychosurgery on some of his uncontrollably

emotional and violent patients. His experimental
procedure involved:

» placing his patients into a coma and hammering
an ice-pick-like instrument through each eye
socket into their brain

» wiggling the ice-pick to sever the nerves
connecting the frontal lobes and the emotion-
controlling centres of the inner brain (Figure 4.6).

In the 1980s, the American neurologist Walter

Freeman performed a modified version of Moniz’s

procedure, which was named the lobotomy. He

also used an ice-pick-like tool to disturb the section

of the frontal lobe that sits above the eye sockets.

Although lobotomy succeeded in calming some

disturbed patients, these patients generally became

permanently lethargic, acted immaturely and were
often impulsive (Caruso & Sheehan, 2017). Lobotomy
was often performed without the patient’s consent.

Because of its devastating effects on a person’s

personality and ability to function independently, it is

now viewed as an inhumane and unethical treatment
for psychological disorders. It is now only rarely
performed.

Figure 4.6 Dr Walter Freeman performing a lobotomy
in 1949 by inserting an ice-pick-like instrument under
the upper eyelid of the patient and cutting nerve
connections in the front part of the brain

Brain ablation and brain

lesioning

Modern brain ablation (also known as brain

lesioning) is a surgical procedure used to

treat various neurological or psychological

disorders. For example, it is used to remove or

destroy brain tumours, or change dysfunctional
brain circuits (such as those associated with
schizophrenia and epilepsy). Ablation uses
procedures such as lasering, surgical removal or
vaporisation. The standard ablation procedure
involves:

» drilling holes in the skull and inserting an
electrode or small tube (a canula) into a
targeted area of the brain

» electricity being conducted through the
electrode to destroy abnormal brain tissue or
make irreversible brain lesions (tissue or organ
change)

» observing the person’s behaviour so conclusions
can be drawn about specific functions of
different parts of the brain (Franzini et al.,
2019).

Split-brain studies

In the 1950s, neuropsychologists Roger Sperry
(1914—1994) and Michael Gazzaniga (1939-)
conducted research involving split-brain
operations (called a corpus callosotomy) which
involved cutting an area of the corpus callosum.
The corpus callosum is a thick band of about
200 million nerve fibres (white matter) that
connect the brain’s left and right hemispheres. It
is the structure responsible for communication
between the two hemispheres because it transfers
information registered in one hemisphere to the
other hemisphere for processing.

Following split-brain surgery, the areas of the
brain are still connected by many other structures
that lie below the cerebral cortex, but the flow of
information between the left and right hemispheres
is interrupted. So, information in one hemisphere is
unable to be transferred to the opposite hemisphere
for processing. As a result, the brain cannot integrate
information registered separately in each hemisphere.
For example, as the ‘speech centre’ for most people
is in the left hemisphere, information that enters the
brain’s right hemisphere can only be verbalised if
that information is transferred to the speech centre in
the left hemisphere. For this transfer to happen, the
corpus callosum must be intact.
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Split-brain operations were done usually to
control the spread of seizures from hemisphere to
hemisphere that occurs with severe epilepsy.

Effects of a split-brain operation

Following a split-brain operation, patients would

be tested to determine the effect on their behaviour

of severing their corpus callosum and interrupting
communication between their brain hemispheres.

A standard test would follow these steps.

» The patient would sit at a table with a screen
with a black dot in the centre in front of them.
They could fit their hands under the screen to
reach objects on the other side, but they could
not see the objects or their own hands.

» They were asked to fix their eyes on the black
dot in the centre of the screen.

» A projector flashed images or words onto the
screen to only one hemisphere. (It is important
to note that each hemisphere controls the
opposite side of the body.) Information
presented to only the left visual field (the left
side of the patient’s vision) was sent to the right
hemisphere; information presented to only the
right visual field (the right side of the patient’s
vision) was sent to the left hemisphere.

» To ensure patients could actually see the image
or word presented on the left, several items that
represented the image or word were hidden and
accessible through a hole, and the patient would
be able to identify the word or image through
feeling the hidden object.

» Patients were asked, “What did you see?” If
flashed on the right, the information travelled
to the left hemisphere and patients would
accurately recall seeing the image or words; if
flashed on the left, the information travelled to
their right hemisphere. These patients would
not be able to accurately recall what they had
seen and in some cases denied seeing anything.

ANALYSING RESEARCH 4.1

The role of the brain in behaviour and mental processes

Conclusions from split-brain studies

Sperry and Gazzaniga concluded that:

» the corpus callosum is essential in allowing
information to travel between the hemispheres

» the two hemispheres have different abilities and
functions. The left hemisphere is dominant in
speech and language. The right hemisphere is

dominant in terms of visual-motor tasks.

Although we might imagine that someone (—
with a ‘split brain” might perform actions WB
that continually conflict with each other, v
most patients act completely normal. This is SPLIT-BRAIN

OPERATIONS

because both halves of the brain have the same
experience at the same time. Information is
usually available to both the left and right sides
of the body and travels at the same rate to each
hemisphere. For instance, when you watch
television, images enter both eyes at the same
time and travel to each hemisphere at the same
rate, arriving at the same time.

Also, if a conflict arises, one hemisphere
usually overrides the other. For example, if you
were watching a scary movie involving a mystery
to be solved, a conflict may arise over whether
to respond to the frightening emotion and stop
watching; or continue watching in order to solve
the mystery. One hemisphere will dominate, and a
decision will be made.

Advances in treatments and medication now
enable many people to control their condition
without having to undergo surgery. However,
split-brain surgery is still used in extreme cases
for uncontrollable forms of epilepsy when frequent
seizures affect both sides of the brain. Split-
brain research has provided valuable insight into
the fields of psychology and neuroscience. For
example, it has added to our knowledge of the
corpus callosum’s role in transmitting information
and how the hemispheres are specialised for
behaviour.

Split brain does not lead to split
consciousness
In 2017 a research study found strong evidence
that split brain does not cause two independent
conscious perceivers in one brain.

Split brain is a lay term to describe the
result of a corpus callosotomy, a surgical

procedure first performed in the 1940s to
alleviate severe epilepsy among patients. During
this procedure, the corpus callosum, a bundle

of neural fibres connecting the left and right
cerebral hemispheres, is severed to prevent the
spread of epileptic activity between the two
brain halves. While mostly successful in relieving
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epilepsy, the procedure also virtually eliminates
all communication between the cerebral
hemispheres. The result is a ‘split brain'.

This condition was made famous by the
work of Nobel laureate Roger Sperry and Michael
Gazzaniga. Sperry and Gazzaniga discovered that
split-brain patients can only respond to stimuli in
the right visual field with their right hand and vice
versa. This was taken as evidence that severing
the corpus callosum causes each hemisphere to
gain its own consciousness.

For their study, the research team, led by
UVA psychologist Yair Pinto, conducted a series
of tests on two patients who had undergone a
full split-brain operation. In one test, the patients
were placed in front of a screen and shown
various objects displayed in several locations.

The patients were then asked to confirm whether
an object appeared and to indicate its location.

In another test, they had to correctly name the
object they had seen.

‘Our main aim was to determine
whether the patients performed better when
responding to the left visual field with their
left hand instead of their right hand and vice
versa,' says Pinto. ‘This question was based
on the textbook notion of two independent
conscious agents: one experiencing the left
visual field and controlling the left hand, and
one experiencing the right visual field and
controlling the right hand.’

To the researchers’ surprise, the patients
were able to respond to stimuli throughout the
entire visual field with all the response types: left

hand, right hand and verbally. According to Pinto,
‘The patients could accurately indicate whether
an object was present in the left visual field and
pinpoint its location, even when they responded
with the right hand or verbally. | was so surprised
that | decided repeat the experiments several
more times with all types of control.’

Pinto's results present clear evidence for
unity of consciousness in split-brain patients.

'The established view of split-brain patients
implies that physical connections transmitting
massive amounts of information are indispensable
for unified consciousness; i.e. one conscious agent
in one brain. Our findings reveal that although
the two hemispheres are completely insulated
from each other, the brain as a whole is still able
to produce only one conscious agent. This directly
contradicts the established view of unified
consciousness.’

In the coming period, Pinto plans to conduct
research on more split-brain patients to see whether
his findings can be replicated. ‘These patients, who
are rapidly decreasing in numbers, are our only way
to find out what happens when large subsystems in
the brain no longer communicate with each other.
This phenomenon raises important questions that
cannot be investigated in healthy adults because
we have no technique to isolate large subsystems in
healthy brains.'

Adapted from Universiteit van Amsterdam
(UVA). “Split brain does not lead to split
consciousness.” ScienceDaily. ScienceDaily,
25 January 2017. <www.sciencedaily.com/
releases/2017/01/170125093823.htm>.

Questions
1 What was the aim of Pinto's study?
2 Who were the participants in this study?

3 What was the result of Pinto's study?
4 What conclusions did Pinto draw?

Neuroimaging techniques

To examine a living, functioning brain early
neuroscientists had to wait to operate on people
who had sustained brain injuries. Or they could
study the brain of a recently deceased person,

by waiting for people to die in order to conduct an
autopsy. However, neither of these two options
allowed the brain to be studied in action.

Fortunately, technological advances and the
introduction of neuroimaging techniques now
allow scientists to study the structure and function
of the human brain in ways that were not previously
possible. Today, researchers can electrically,
chemically or magnetically stimulate various parts
of living brains (both intact and damaged) and
see the effects on behaviour. These techniques are
discussed in more detail in Chapter 5.
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ACTIVITY 4.1 APPROACHES TO UNDERSTANDING THE BRAIN

Try it

Apply it

1 Select one of the following approaches to
understanding brain structure and function
and research the questions below online.
Different approaches:

»  Lobotomy
»  Brain ablation
What is the name of the treatment?

a

b When was this treatment first used?

¢ Outline the procedure of the treatment.
d

What was the basis for this treatment?
What did physicians believe would be the
benefit of the treatment?

e What were the side-effects?

f Is this treatment method still used today?
If so, for what purpose?

2 Avrecent scan has revealed that Michael has a
tumour growing in his brain. His specialist has
stated that they will need to operate to prevent
the tumour spreading. Suggest whether a
lobotomy or brain ablation would be the
preferred option to treat Michael's tumour.

Exam ready

3 Akey finding of experimental ablation is that

A researchers discovered that phrenology was
largely accurate.

B specific brain areas are responsible for
particular functions.

C lobotomies are a targeted way to improve the
mental health and wellbeing of individuals.

D ablation only works in studies using monkeys,
making it difficult to generalise to humans.

ANALYSING RESEARCH 4.2

Stories may change the brain

Researchers at Emory University have used

a neuroimaging technique called functional
magnetic resonance imaging (fMRI) to
demonstrate that reading a novel may cause brain
changes that last for a few days after reading

the story. Previous research using fMRI data had
identified brain networks associated with reading
stories while participants read them; that is, while
they were in the fMRI scanner. The Emory study,
however, focused on the lasting neural effects of
reading a novel.

Twelve female and nine male subjects
between the ages of 19 and 27 participated in
the study. Each morning for 19 consecutive days,
the participants underwent an fMRI scan of their
brains in a resting state. For the first 5 days and
the last 5 days of the study, participants did not
perform any task other than to have their brains
scanned. On the middle 9 days, their task was to
read a section of a novel (1/9 each day) during
the evening. Before their scan the next morning,
participants also completed a quiz and self-report
to confirm that they had done the reading and
report on how arousing the reading was.

The chosen novel was Pompeii: A Novel,

a 2003 thriller by Robert Harris, based on the
eruption of the volcano Mount Vesuvius, which
buried the cities of Pompeii and Herculaneum

in ancient Italy. The researchers chose this novel
due to its dramatic plot: its main protagonist

is outside the city of Pompeii when he notices
steam around the mountain. Sensing something
is amiss, he tries to return to Pompeii to save the
woman he loves. Meanwhile, nobody in Pompeii
realises the volcano is about to erupt.

The researchers found that, following the
reading assignments, even though participants
were not actually reading while they were in
the scanner, the fMRI showed heightened
connectivity in the left temporal cortex, an
area of the brain associated with language. The
primary sensory motor region of their brain also
showed increased connectivity. These increases
in connectivity persisted for several days after
completion of the reading.

‘The neural changes that we found associated
with physical sensation and movement systems
suggest that reading a novel can transport
you into the body of the protagonist,’ says
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neuroscientist Gregory Berns, the lead author
of the study. ‘We already knew that good
stories can put you in someone else’s shoes
in a figurative sense. Now we're seeing that
something may also be happening biologically.’
Berns says that the neural changes were not
just immediate reactions, because they persisted
the morning after the readings and for the five
days after the participants completed the novel.
‘It remains an open question how long these
neural changes might last," Berns says. ‘But the
fact that we're detecting them over a few days

for a randomly assigned novel suggests that your
favourite novels could certainly have a bigger and
longer-lasting effect on the biology of your brain.’

Sources: Berns, G. S., Blaine, K., Prietula, M. J., &

Pye, B. E. (2013). Short- and Long-Term Effects of a
Novel on Connectivity in the Brain. Brain Connectivity,
3(6): 590-600, doi:10.1089/brain.2013.0166; Clark,
C. (2013). A novel look at how stories may change

the brain. eScienceCommons. Emory University.
Retrieved from http://esciencecommons.blogspot.
com.au/2013/12/a-novel-look-at-how-stories-may-
change.html

Questions

1 What was the aim of this research?

2 Create a hypothesis for this research.

3 What was the purpose of the first series of
resting-state fMRI scans?

D

What were the results of the study?
What conclusion can be drawn from the
results?

(S

O=vr KEY CONCEPTS 4.1b

»  During the 19th and 20th centuries, brain
research began using a more scientific
approach.

»  Flourens used an early form of ablation and
electrical stimulation to demonstrate that
phrenology was baseless. He provided some
evidence that the cerebral hemispheres
control behaviour.

»  During the 19th and 20th centuries lobotomy
became a popular surgical technique for
calming psychologically dysfunctional
people. Results of lobotomies suggested that
the brain's frontal lobe controls cognition,
personality and emotion.

Concept questions 4.1b

Remembering
1 What is the corpus callosum?{F

2 What is the purpose of brain lesioning?{F

Understanding
3 Identify one similarity and one difference
between a lobotomy and an ablation. @

Applying

4 Provide examples to show that Flourens' work
followed a scientific approach when compared
to previous work on the brain.{€

»  Lobotomy was often carried out without the
patient's consent and resulted in devastating
effects on personality and the ability to
function independently. Therefore, it is now
considered unethical and barbaric.

»  The modern surgical technique of brain
ablation and lesioning is a more ethical
way of treating a range of neurological and
psychological disorders.

»  Since the 1950s, split-brain operations, which
sever the corpus callosum, have been used
to treat extreme cases of epilepsy, although
they are now used less frequently because of
improvements in other treatments.

HOT Challenge <=l

5 Burkhardt, Moniz and Freeman all performed
surgical procedures on mentally disturbed
patients, which involved destroying a portion
of their frontal lobe and permanently altering
their behaviour. Identify and explain three
current ethical principles and/or guidelines
with their procedures.{j

9780170465052




/ The role of the brain in behaviour and mental processes m

m Brain structure and function

The brain is the body’s master information-
processing and decision-making organ. It receives,
processes and interprets information received from
the body’s sensory systems, which it integrates and
forms a response to. It then sends motor messages
out to all parts of the body so that coordinated and
appropriate responses can be made.

Structurally, the brain can be subdivided into
three main regions:
» the hindbrain
» the midbrain
» the forebrain.

Each region (Figure 4.7) has its own
purpose that is vital for everyday functioning and
information processing.

Forebrain

Midbrain

Hindbrain

Figure 4.7 The three main regions of the brain

The hindbrain

The hindbrain is often referred to as the ‘brain
stem’. It is located at the base of the brain near
the back of the skull. The hindbrain is responsible
for lower-brain functions that occur without any
conscious effort. These functions include:

» control of basic autonomic survival functions
such as heart rate, breathing, sleep and arousal;
these functions are automatic and do not require
conscious effort

» coordination of voluntary muscle movements,
balance, posture and reflexive actions such as
coughing, swallowing and vomiting.

9780170465052

The hindbrain is made up of the following
structures:
» the pons
» the medulla
» the cerebellum.

Cerebellun

Medulla

Figure 4.8 The location of the pons, medulla and
cerebellum

The pons

The pons is a group of nerves that connects the
cerebral cortex (the outer layer of the cerebral
hemispheres) with the medulla. Four of the 12
cranial nerves, which enable a range of activities
such as tear production, chewing and blinking;,
begin in the pons.

Location

The pons is located beneath the midbrain and
above the medulla (Figure 4.8).

Functions

The pons:

» helps to transfer neural messages
between various parts of the brain and
the spinal cord

» is involved in arousal, sleep, daydreaming,
waking, breathing and coordination of some
muscle movements and motor tone.
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Effects of damage to the pons

Injury to the pons may result in sleep disturbances,
sensory problems, arousal dysfunction, coma, difficulty
swallowing, walking and speaking, and paralysis.

The medulla

The medulla (also known as the medulla
oblongata) is the lowest part of the brain. It
connects the brain and the spinal cord.

Location

The medulla is located at the base of the brain
stem, in front of the cerebellum (Figure 4.8). It sits
below the pons and above the spinal cord.

Functions

The medulla:

» relays information between the spinal cord and
the brain

» regulates vital involuntary bodily functions (such
as swallowing, digestion, breathing, heart rate,
blood pressure, vomiting, salivating, coughing,
gagging and sneezing) by communicating
with the autonomic nervous system (ANS),
the part of the nervous system responsible for
energising and arousing the body, and directing
various body systems to change their level of
activity according to the needs of the body. For
example, when you are faced with a potentially
threatening situation, the medulla responds to
the perception of the threat by directing the
ANS to send signals to your heart to increase its
beating in order to flood the body with oxygen.
This helps you deal effectively with the potential
threat by either fleeing or fighting it.

Effects of damage to the medulla
Damage to the medulla:

» causes interrupted transmission of neural
information between the spinal cord and
the brain. This in turn causes some form of’
physiological dysfunction, such as problems
with breathing and balance, tongue dysfunction
and difficulty swallowing, vomiting, loss of
muscle control, uncontrollable hiccups, loss of
feeling in the limbs, body or face, and loss of the
gag, sneeze, or cough reflex

» can be fatal, because the medulla controls the
vital organs and if this function is affected,
a person may need life support machines to
regulate such things as breathing and heart rate.

A variety of drugs can affect the functioning
of the medulla. Sometimes, drug overdoses cause
the medulla to stop performing its survival

functions.

The cerebellum

The cerebellum is often referred to as the
‘little brain’. This is mainly due to its wrinkly
appearance, similar to the outer layer of the
entire brain (cerebral cortex). The cerebellum
has several functions relating to coordination

and movement.

Location

The cerebellum is located at the rear of the brain
stem (Figure 4.8), beneath the occipital and
temporal lobes.

Functions

The cerebellum:

» helps coordinate voluntary movement and
balance by relaying motor information to and
from the cerebral cortex

» receives information from the spinal cord,
sensory systems and other parts of the
brain and combines this information so
we can adjust our posture, muscle tone
and muscular coordination to fit our
circumstance; for example, to produce the
posture and balance needed for various yoga
positions, such as the tree pose (vrikshasana;
Figure 4.9)

» helps to coordinate the timing and force of
the different muscle groups that act together
during a voluntary movement, so that we have
smooth limb and body movements.

» 1is believed to play a role in motor learning,
where motor skills are improved through
practice. For example, a football player
who learns to kick a football and regularly
practices will remember the specific
movements they need to make in order to
master this skill. They may need to exert a
certain amount of muscular strength in their
leg when dropping the ball on their foot to
kick the ball, as well as directing their foot
on the correct angle in order for them to kick
the ball through the goal posts. This process
involves voluntary movement and balance,
and in order to do this process well, motor
learning has often occurred.
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Effects of damage to the cerebellum

The cerebellum can be damaged by viruses that
affect the nervous system, or by head trauma or
stroke. Damage to the cerebellum:

» results in reduced motor control, and difficulty
coordinating balance and maintaining
equilibrium

» has symptoms that include frequent stumbling;
impaired coordination of the arms, legs and
back; unsteady walking; and dizziness.

The cerebellum is also affected when you drink
alcohol, which explains why drunk people often
have difficulty balancing and coordinating their

movements.

Figure 4.9 The cerebellum functions to maintain
posture and balance and to coordinate movement;
for example, when practising the tree pose in yoga.

The midbrain

The midbrain is a small area of the brain that
connects the hindbrain and the forebrain. It is
located below the cerebral cortex and at the top of
the hindbrain. The midbrain plays a crucial role in
processing information related to hearing, vision,
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The role of the brain in behaviour and mental processes

movement, pain, sleep and arousal. Its systems help
to keep us alert, awake and attentive. The reticular
formation is one important structure located in the

midbrain.

The reticular formation

The reticular formation is a complex network
of neurons responsible for coordinating the
function of many vital brain systems necessary
for survival.

Location

The reticular formation extends throughout the
length of the brainstem, from the spinal cord to the
midbrain (Figure 4.10).

Function

The reticular formation:

» stimulates the brain by bombarding it with
important sensory information, which keeps the
cerebral cortex active and alert (we experience
this as a state of conscious awareness). This
helps us selectively focus our attention because
unimportant information is ignored and doesn’t
receive any further processing. For example, if
you were asked to look around the room and
identify all the blue objects, your cortex would
be able to attend to these objects and identify
them. If you were then asked to close your eyes
and recall all the brown objects in the room,
you may have difficulty doing this because your
reticular formation was directing your cortex to
attend to blue objects only when your eyes were
open. Brown objects have been filtered out of
your attention system as this information was
considered unimportant. This filtering function
stops the brain from being overloaded

» has side branches of the nerve fibres from
sensory neurons leading into it, and these
branches filter incoming sensory information,
sorting it into two categories: important and
unimportant. They also stimulate the reticular
formation to send its own nerve impulses up
towards the cortex, arousing the cortex to a
state of alertness and activity

» controls our physiological arousal and
awareness and muscle tone by regulating the
function of the autonomic nervous system
(ANS); therefore, it helps to regulate the sleep—
wake cycle.

WB
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Effects of damage to the reticular formation

Damage to the reticular formation can:

» disrupt the sleep—wake cycle

» cause loss of control of attention, because it is
no longer able to filter out unimportant stimuli

» cause problems with pain management and balance

» result in the person going into an irreversible

coma.

Reticular formation

Figure 4.10 The location of the reticular formation

The forebrain

The forebrain is located above the midbrain
towards the top of the brain. It is the largest,
most complex and highly developed region of
the brain. It contains a variety of structures that
are responsible for our most complex processes.
These include emotions, motivations, sensations,
perceptions, learning, memory and reasoning.
The forebrain contains three distinct areas:

» the hypothalamus

» the thalamus

» the cerebrum.

The hypothalamus

The hypothalamus is a peanut-sized structure that
weighs approximately 4 grams.

Location

The hypothalamus is located just below the
thalamus (Figure 4.11).

Function

The hypothalamus:
» maintains homeostasis in the body, the state of
internal physiological stability

» regulates the release of hormones that help
us achieve a particular physiological state
by connecting the nervous system to the
endocrine system (a network of glands that
produce and secrete hormones). For example,
the pituitary gland releases cortisol to energise
the body so it can cope when a person is
confronted with a stressful situation such as
studying for an upcoming exam. Once the
exam is over, the hypothalamus directs the
pituitary gland to stop releasing cortisol. When
cortisol release stops, the body can return to
homeostasis

» by the release of hormones, influences
behaviours associated with basic biological
needs, such as hunger and thirst. For example,
leptin and ghrelin are hormones made by fat
cells that influence appetite. When leptin is
released, your appetite increases. When ghrelin
is released, your appetite decreases

» controls the brain’s internal ‘body clock’, which
helps us regulate our circadian rhythms and
coordinate our sleep—wake cycle

» regulates our appetite, thirst and body
temperature.

Effects of damage to the hypothalamus

Damage to the hypothalamus may cause
disruptions in body temperature regulation,
growth, eating habits and weight control,
emotions, sexual behaviour and motivation, and
sleep cycles.

The thalamus
Location

The thalamus consists of two small egg-shaped
structures (thalami) joined together, which are
positioned in the centre of the brain, on top of the
brain stem (Figure 4.11).

Function

The thalamus has several functions.

» It acts as a relay system for sensory messages
on their way to the cerebral cortex (outer
layer of the brain). Information from all senses
travels up the spinal cord and into the thalamus
(except smell [olfaction’], which has its own
route to the brain). The thalamus analyses
the information and directs it to appropriate
sensory areas of the cerebral cortex. For
example, when you experience a thunderstorm,

9780170465052



information about the sound of the thunder,
the pounding of the rain, the darkening sky,
the flash of lightning and the moisture in the
air are all sent to the thalamus. These pieces
of information are then relayed to the areas

of the cortex responsible for registering all
those different sensations, then sent back to
the thalamus. This flow of information is so
rapid that the numerous sensory inputs from
the storm are noted, received, registered,
processed and integrated all at once, to provide
a perception of the intense experience that is a
thunderstorm.

» It conducts motor signals and relays
information from the brain stem to the
cortex.

» It coordinates shifts in consciousness such as
waking up and falling asleep.

» It is capable of regulating itself, and
consequently allows us to automatically focus
attention on those stimuli or inputs that are
more important, while filtering out unnecessary
information. The thalamus does this by working
with the reticular formation. This attention
function is like an on-off switch, and is related
to the level of activity in the rest of the nervous
system. For example, when you are asleep,
the thalamus may ‘switch off” this attention
function so that your cortex is not bombarded
with sensory information, allowing you to have
a restful night’s sleep.

Effects of damage to the thalamus

Damage to the thalamus can lead to:

» deafness, blindness or light sensitivity, or loss of
any other sense, except smell

» sensory issues, such as tingling, numbness,
hypersensitivity and pain

» problems with movement and tremors

» attention problems

» sleep—wake problems, such as insomnia

» in the case of severe damage, a coma.

The cerebrum

The cerebrum is the largest and most highly
developed part of the brain. It is located at
the top of the forebrain (Figure 4.12) and lies
over and around most brain structures. It is
responsible for most of our conscious actions.
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4.2.3 THE BRAIN
COMMUNICATES
WITH THE
ENDOCRINE
SYSTEM

Thalamus

Pituitary
gland |

Figure 4.11 Forebrain structures: the thalamus and
the hypothalamus

Cerebrum

Cerebral cortex

Figure 4.12 The location of the cerebrum. The outer
layer of the cerebral hemispheres is the cerebral
cortex, and it has separate functional regions that
control specific higher cognitive processes (such as
consciousness, thought, memory, language, learning,
perception and planning), as well as sensory motor
processing.
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The cerebrum’s outer layer is the cerebral cortex,
the brain area responsible for higher cognitive
functions, voluntary movement, emotions and
personality.

The cerebrum can be divided into two parts:
the left and right hemispheres. Both hemispheres

Human brain

Forebrain

Hypothalamus
Responsible for a
variety of functions,
such as regulation of body
temperature, sex drive, appetite
and the sleep-wake cycle

Reticular formation
A network of neurons
extending from the top of

are mostly symmetrical in their anatomical
structure; however, they differ in their functions
(see Section 4.3).

Figure 4.13 is a summary of the structures and
functions of the human brain.

Hindbrain

Cerebellum
Attached to the rear of the
— brainstem, it helps coordinate
voluntary movement
and balance

Midbrain

Medulla
Responsible for regulating

Thalamus
Sits on top of the brainstem,
through which all sensory
information (except smell) passes,
and redirects this information to
the appropriate sensory area
of the cerebral cortex for
processing

Cerebrum
The two large hemispheres
that cover the upper part of the

| brain; responsible for conscious
actions; includes the cerebral cortex,
the brain area responsible for higher

cognitive functions, voluntary
movement, emotions and personality

the spinal cord up to
the thalamus, which modulates
incoming sensory stimuli and
redirects them to the cerebral
cortex, thereby activating
the cortex and influencing
our state of physiological
arousal and alertness

Figure 4.13 A summary of the structures and functions of the human brain

internal body systems

necessary for survival,

such as heart rate and
breathing

Pons
Involved in arousal, sleep,

waking, breathing and
coordination of some
muscle movements and
motor tone
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»  The brain has three main regions: the
hindbrain, the midbrain and the forebrain.

»  The hindbrain consists of three structures: »
the pons, medulla and cerebellum, which
are responsible for autonomic survival
functions and coordination of voluntary »
muscle movement, balance and posture, and
reflexive actions.

»  The midbrain consists of several structures
involved with processing sensory information,
movement, sleep, arousal and attention.

»  The reticular formation is a major midbrain
structure. It helps us to selectively focus

Concept questions 4.2

Remembering

1 What is the hindbrain responsible for?{F

2 Identify two functions of the reticular
formation. F

3  What brain structure is responsible for
balance, posture and coordination of
voluntary movement? ¥

4 What is the area located at the lower back

part of the brain called?{F 7

Understanding
5 Explain how the thalamus functions to help us
have a restful night's sleep.(@

Applying

6 The finger-to-nose-test is used to assess
balance and coordination. The person being
tested has to close their eyes and extend their

The role of the brain in behaviour and mental processes

our attention and alertness, and it controls
physiological arousal.

The forebrain is the largest and most highly —
developed part of the brain. It is divided into WB

two hemispheres.

The forebrain has three distinct structures: it
the hypothalamus, thalamus and cerebrum. MIDBRAIN AND
These parts interact to control our most Ao

complex processes, including emotions,
motivations, sensations, perceptions,
learning, memory and reasoning.

arms outward from the sides of their body,
and then touch the tip of their nose with
alternating movements by each arm.

If the person has a damaged cerebellum, what
would be the result of this test? Explain the
reasons why. (€

HOT Challenge <=l

Salvatore, a retired boxer, was experiencing
a number of physical and psychological
problems so he went to see his doctor. After
Salvatore described his symptoms, his doctor
suspected that Salvatore's thalamus might be
damaged, so he ordered a PET scan.
Describe two physical symptoms and two
psychological symptoms that Salvatore may
have described that would lead his doctor to
this conclusion.{€

m The cerebral hemispheres

As mentioned in the previous section, the
cerebrum is located at the top of the forebrain
and is divided into two hemispheres. The two
cerebral hemispheres have particular functions »
and specialties (Figure 4.14), and this is called
hemispheric specialisation.
» The left hemisphere is usually dominant in
verbal and analytical functions. It also receives
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sensory information from the right side of the
body and controls voluntary movement on the
right side of the body.

The right hemisphere specialises in non-verbal,
artistic and spatial abilities. It receives sensory
information from the left side of the body and
controls voluntary movement on the left side of
the body.
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Maths
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Left brain Right brain

Right cerebral
hemisphere

Creativity
Intuition
Arts
Creation

Feeling

Imagination

Figure 4.14 The left and the right cerebral hemispheres,
showing which abilities each hemisphere predominantly

controls

The left hemisphere: verbal
and analytical functions

The left hemisphere controls the functions of the
right side of the body and is responsible for the
verbal and analytical functions.

Language function

The left hemisphere controls language function in

these ways.

» Approximately 95 per cent of people have their
language centres (Broca’s area and Wernicke’s
area) in the left hemisphere.

» The ability to communicate our awareness
using spoken or written language depends on
left hemisphere function. Most adults use the
left hemisphere for speaking, writing, reading
and understanding language.

Analytical function

The left hemisphere controls analytical function in

these ways.

» It breaks information into parts and processes it
sequentially (Springer & Deutsch, 1998).

» It focuses on small details, so its focus is local
(Heinze et al., 1998; Hellige, 1993; Hiibner, 1998).

» Itisinvolved in a person having superior ability
at mathematics, judging time and rhythm, and
coordinating the order of complex movements,
such as those needed for speech.

The right hemisphere:
non-verbal functions

The right hemisphere controls the functions of the
left side of the body and is responsible for the non-
verbal functions.

Information processing

The right hemisphere controls information

processing in these ways.

» It processes information simultaneously (at
the same time) and holistically (all at once)
(Springer & Deutsch, 1998).

» It is involved in a person having superior
ability at assembling pieces of information into
a coherent image, because it identifies overall
patterns and general connections and it has a
global focus (Heinze et al., 1998; Hellige, 1993;
Hiibner, 1998).

Non-verbal communication

The right hemisphere is involved in non-verbal

communication in these ways.

» For 95 per cent of adults, the right hemisphere
can only produce the simplest language and
numbers. To answer questions using functions
of the right hemisphere means using non-
verbal responses, such as pointing at objects or
drawing them.

» It contributes to the understanding of language
by allowing us to see the overall context in
which something is said (Beeman & Chiarello,
1998). This helps us understand nuances of
language such as jokes, irony and sarcasm.

» It is more dominant in detecting and expressing
emotion non-verbally (Borod et al., 1998;
Christianson et al., 1995).

Spatial skills

The right hemisphere is dominant in spatial skills
and visual skills such as recognising patterns, faces
and melodies; putting together a puzzle; reading a
map or interpreting a painting.
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Summary of left and right
hemisphere function

Left and right hemisphere functions are
summarised in Table 4.2.

The role of the brain in behaviour and mental processes

Some tasks require the use of one hemisphere
more than the other. However, in most real-world
activities the two hemispheres work together
holistically to complete a task. Each hemisphere
shares its information with the other hemisphere
via the corpus callosum.

Table 4.2 Specialised functions of the left and right hemispheres

Left hemisphere

Right hemisphere

Functions (verbal and analytical) (non-verbal)
Sensory functions »  Receives sensations from the right side of the »  Receives sensations from the left side
body of the body
Motor functions »  Controls movement in the right side of the body = »  Controls movement in the left side of
»  Helps in production of speech (Broca's area) the body

Cognitive functions ~ »  Reading
»  Writing
»  Analytical thinking
»  Sequential processing
»  Logical reasoning
»  Mathematical ability

Perceptual functions

CASE STUDY 4.1

¥

»  Musical ability

»  Spatial ability — design, movement,
dance

»  Emotional expression

»  Direction of emotion

Understanding of language (Wernicke's area) »  Facial recognition

»  Pattern recognition

Karley Miller

‘I am strong, | can get through this": The
17-year-old girl who had half her brain
removed — so she could finally live a
normal life

Belinda Cleary

Karley Miller, 17, of Cowra in central west NSW
underwent a hemispherectomy to remove the
right side of her brain which had been severely
damaged when she suffered a stroke in utero at
just 18 weeks.

The stroke caused Karley to be born with
cerebral palsy, suffer from epilepsy and live with
a vision impairment as it had killed half of her
still-developing brain.

‘I was told the risks of the operation were
infection, death, loss of speech and loss of
mobility," she said.

The brave decision came after she suffered
through a massive nine-and-a-half hour seizure.
‘I just had to do it. | couldn't live having

seizures anymore.

‘I thought, | am strong | can get through this.’

Her mother, Nikki Miller, said Karley would
remain conscious throughout her fits, which
made them even more unbearable.

‘I couldn't go anywhere without mum being a
few steps behind, | couldn't even have a shower
with the door locked in case | had a seizure and
no-one could get to me.'

Mrs Miller admitted the operation was a scary
prospect.

But ‘it was all worth it" because four months
after the operation her daughter has been given
the ‘all clear'.

She has now been taken off one of her anti
convulsion medications, and is being weaned off
the other.

"1 am strong, | can get through this': The 17-year-old
girl who had half her BRAIN removed - so she
could finally live a normal life"” by Belinda Cleary,
MailOnline, 07/02/2016
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Living with half a brain: seeing life anew
through the camera lens
Melanie Pearce with Luke Wong

After having radical, but life-changing surgery
to remove half her brain, a young woman from
regional New South Wales has found new
purpose as a photographer and wants to help
change the lives of other young people with
disabilities.

Ms Miller has Sturge-Weber syndrome,
which is a rare medical condition that resulted
in her having seizures, a facial port wine
birthmark and vision impairment through
glaucoma.

She also has cerebral palsy.

Before surgery she was having almost
constant seizures and had a brain herniation
protruding from her forehead.

‘The right side of her brain was basically killing
her. She had to have this surgery or she wouldn't
have made it here today,” Ms Miller's mother,
Nikki, said.

Surgeon, Mark Dexter, told the family
the right side of Karley's brain may as well
be removed in radical surgery called a
hemispherectomy.

The surgery, in September 2015, at
Sydney's Westmead Hospital involved cutting
Ms Miller's head from ear to ear, taking away
some of her skull and removing the right side
of her brain.

The seizures stopped the day after the surgery
and she has not had one since.

Her headaches have also decreased to only
occasional ones and she is able to function and
look forward to the future.

Several months of recovery and rehabilitation
followed the surgery and then Ms Miller and her
family began to look at what she would do with
her newfound lease on life.

A friend suggested photography and so for
her 18th birthday early this year she was given
a camera, which is now almost never out of her
hands.

Unbeknown to Ms Miller, her mother
contacted the Sebastian Foundation, created by
pop star Guy Sebastian and his wife Jules, and
the teenager was given the opportunity to go on
work experience of a lifetime.

With her mother she travelled to the United
States and received tutoring from award-winning
photographers including Jerry Ghionis and Colin
Smith.

Ms Miller is now working with the he ART
Project, which is a collaboration between
the Sebastian Foundation and Australian
photographer Karen Alsop, to take portraits of
children with disabilities.

‘It doesn't matter if things get tough, there are
things that you can push forward, she said.

‘No matter what life throws at you, you can
do it

Reproduced by permission of the Australian
Broadcasting Corporation - Library Sales. Melanie
Pearce and Luke Wong © 2016 ABC

Questions

1 What was the cause of Karley Miller's epilepsy?

2 Karley's stroke severely damaged her right
hemisphere. List five functions of the right
hemisphere.

3 List the ways Karley's stroke affected her.

4 Karley Miller's story is an example of a case
study. What is a case study?

5 Identify one advantage and one limitation of a
case study as a method of data collection.

6 When Alexander was 5 years old he began
having epileptic seizures. These seizures
increased in severity and frequency over
the years. PET and MRI scans showed that
the seizures were originating in his left
hemisphere. Identify one similarity and one
difference between a PET scan and an MRI
scan of Alexander's brain.
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The corpus callosum

The left and right hemispheres are separated
by a deep groove — a longitudinal fissure — but
connected by a thick band of nerve fibres known as
the corpus callosum (Figure 4.15).

The key features of the corpus callosum are
summarised in Table 4.3.

Table 4.3 The corpus callosum

Definition The largest tract of nerve fibres (white
matter) providing the main connection
between the left and right cerebral
hemispheres

Location Deep in the centre of the brain between
the two hemispheres

Dimensions  Approximately 10 centimetres long and
7.5 centimetres thick

Functions »  Physically connects the two
hemispheres
»  Transmits information registered
in one hemisphere to the opposite
hemisphere for processing
»  Exchanges and integrates information
continuously from both hemispheres

ANALYSING RESEARCH 4.3

/ The role of the brain in behaviour and mental processes m

Corpus callosum

Figure 4.15 The corpus callosum is a thick bank of nerve
fibres in the centre of the brain that connects the brain’s left
and right hemispheres. By transmitting information registered
in one hemisphere to the other hemisphere for processing, it
allows the hemispheres to communicate.

Concussion alters how information is
transmitted within the brain

Damage from concussion alters the way
information is transmitted between the two
halves of the brain, according to a new study.
Previously, research has shown that the corpus
callosum (a bundle of nerve fibers that carries
signals between the left and right hemispheres
of the brain) is vulnerable to damage from mild
traumatic brain injury. This is commonly known
as concussion.

Researchers at New York University (NYU)
School of Medicine compared the condition of
the corpus callosum in 36 patients with recent
concussion to that of 27 healthy controls. To
study the participants’ brains, the researchers
used a neuroimaging technique called MRI that
uses measures of water diffusion to provide a
microscopic view of the brain's signal-carrying
white matter. ‘Looking at how water molecules
are diffusing in the nerve fibers in the corpus
callosum and within the microenvironment
around the nerve fibers allows us to better

understand the white matter (myelin covered
axons) microstructural injury that occurs,’ said
study co-author Melanie Wegener.

The MRI findings were combined with results
from the study’s second innovative advance,
called an Interhemispheric Speed of Processing
Task. This test evaluates how well the two
hemispheres in the brain communicate with each
other. Participants sat in a chair and focused
their gaze on the letter X that was displayed on
a screen directly in front of them. Three-letter
words were flashed to the right or the left of
the X and participants were asked to say those
words as quickly as possible.

When the researchers evaluated this reaction
time in both the patients with concussion
and the healthy controls, they noticed an
interesting phenomenon. ‘There is a definite
and reproducible delay in reaction time to the
words presented to the left of the X compared
with words presented to the right visual field,’
Dr. Wegener said. ‘This shows it takes time for
information to cross the corpus callosum from
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one hemisphere to the other. This is measured by
the difference in response time between words
presented to different sides of our visual field.’

This delay is likely due to the fact that language
function is most often located in the brain's left
hemisphere. This means that information presented
to the left visual field is first transmitted to the brain's
right visual cortex and then has to cross over the
corpus callosum to get to the left language center. In
contrast, words presented to the right visual field do
not need to cross the corpus callosum.

Performance on the test correlated with
brain findings on MRI. In the healthy controls,
reaction time corresponded with several diffusion
measures in the splenium, an area of the corpus
callosum located between the right visual cortex
and the left language center. No such correlation
was found in the concussion patients, suggesting
microstructural changes relating to injury.

‘We saw a correlation between white matter
microstructure injury and the clinical status of the
patient," Dr Wegener said. ‘This information could
ultimately help with treatment in patients who
have mild traumatic brain injury.’

For instance, Dr Wegener said, patients could
undergo MRI immediately after a concussion to
see if they experienced any clinically important
white matter injury and thus may benefit from
early intervention.

‘Another thing we can do is use MRI to look
at patients' brains during treatment and monitor
the microstructure to see if there is a treatment-
related response,’ she said.

Adapted from Radiological Society of North America.
“Concussion alters how information is transmitted
within the brain.” ScienceDaily. ScienceDaily,

3 December 2019. <www.sciencedaily.com/
releases/2019/12/191203082910.htm>.

Questions

1 What was the aim of this study?

2 Identify the study design used in this study.

3 Identify the population of interest for this
study.

4 Identify the participants in this study.

5 Analyse the design of the study and
identify variables that were manipulated
experimentally with an IV and DV, and
variables that were used to correlate
with these.

6 Identify the results of this study.

7 What did the researchers conclude?

The cerebral cortex

The cerebral cortex:

»

»

»

»

»

»

is the approximately 3 millimetres thick outer
layer of the cerebrum

is the largest brain structure and the most
highly developed part of the brain

contains 70 per cent of the nervous system’s
neurons

consists of approximately half the weight of the
total brain mass

has a wrinkled appearance, consisting of bulges
(gyri) and deep furrows (sulci). These folds
increase the cortex’s surface area and, therefore,
the number of neurons and neural connections
possible. If you spread the thin layer of cortex
out flat, it would cover an area of more than half
a square metre. The fact that humans are more
intelligent than other animals is related to the
large surface area of the human cortex

is the ultimate control and information-
processing centre in the brain.

Location

The cerebral cortex is on the surface of the brain.

Functions

The cerebral cortex functions in the following ways.

» It initiates, plans and controls voluntary body
movements.

» Its specialised areas receive, process and
integrate sensory information.

» It is responsible for higher order mental abilities.
For example, when you are choosing a new blanket
for your bed, your brain must first coordinate the
voluntary movement of your hands to touch the
blanket. Your brain will then receive and process
the sensory information received by your hand
about the texture of the blanket. It will then apply
cognitive thought processes to visualise the blanket
on your bed at home. Now your brain will decide
whether the colour will match your bedroom décor,
as well as process the sensory information about
the texture of the blanket to determine whether or
not it will be warm enough.
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Primary motor cortex

Frontal lobe

Broca's
area (speech
production)

Primary
auditory cortex

Wernicke's area
(speech comprehension

Primary somatosensory cortex

Parietal lobe

Occipital lobe

Primary visual
cortex

Cerebellum

Figure 4.16 The brain, showing all four lobes, the sensory and motor cortex areas, and the language centres

Effects of damage to the cerebral cortex

If the cerebral cortex is damaged, the loss of
function depends on where the damage occurs and
how severe it is. Damage could cause problems
with cognition, sensation, movement and/or
behaviour.

The lobes of the cerebral cortex

The various functions of the cerebral cortex are
localised in different areas of the brain. These areas
are often divided into four distinct lobes in each
hemisphere (Figure 4.16):

» the frontal lobe

» the parietal lobe

» the temporal lobe

» the occipital lobe.

The four cortical lobes are bordered by major
fissures (grooves) and defined by their functions.
The lobes are named after the particular bones of
the skull under which they lie.

The frontal lobes

The frontal lobes are the largest of the four lobes.
Cortical areas known as association areas cover
the front of each lobe and are found throughout

9780170465052

the cerebral cortex. They do not have a specific
sensory or motor role. Instead, their role is to:
» integrate information received from other brain
areas or structures
» give meaning to it
» determine an appropriate response.
Association areas are responsible for our most
complex mental behaviours and cognitive functions.
These include higher level executive functions.

Location

The frontal lobes are located on the upper front
half of each hemisphere.

Functions

The frontal lobes are responsible for a variety

of functions, including motor function, higher
cognitive skills and executive functioning, and
many aspects of personality and emotional
responses. These functions are most easily
understood if we divide the frontal lobe into three
distinct areas, each having a specific brain function.
These are (Figure 4.17):

» the prefrontal cortex

» the primary motor cortex

» Broca's area.
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Premotor cortex
(part of the motor cortex)

Primary motor cortex

Prefrontal
cortex

Broca's area

emporal lobe™ sl

Figure 4.18 A homunculus is a diagram representing the
portion of the brain responsible for controlling different bodily
functions. In this homunculus, showing motor (movement)
control, each of the body parts is drawn along the primary
motor cortex so that their location and size corresponds to the
number of muscles involved in moving that body part. The

hands, for example, are represented by more area than the feet.

If you've ever wondered why your hands are more dexterous
than your feet, it's partly because a larger area of motor cortex
is devoted to controlling the hands. Also, a large area of
motor cortex is devoted to the lips, mouth and tongue. This is
because dozens of muscles are involved in producing speech.

The prefrontal cortex

The prefrontal cortex is the forward part of the
frontal lobe. It is responsible for most of our advanced
cognitive and executive functions. It contributes to
our personality, intelligence and social skills. The
prefrontal cortex is the last brain area to mature,
continuing to create and prune neural connections
until a person reaches their mid-20s.

» Executive functions include higher level
cognitive processes, such as decision-making,
planning, analysing, motivation, attention,
problem solving, organisation, initiating action,
goal-directed behaviour, self-monitoring and
controlling responses. These functions are
associated with memory, abstract thinking,
planning, and impulse control.

» The prefrontal cortex is responsible for our
ability to predict possible consequences of our
actions and to control socially unacceptable
responses. In doing this it relies heavily on
memory, previous experience and sensory
information about the environment.

» Emotional regulation is the ability to apply
procedures to control an emotion or set of
emotions. The prefrontal cortex works with other
complex brain structures, including the amygdala
and the hippocampus, to generate and regulate
emotions. Key features of the amygdala and the
hippocampus and their role in emotional regulation
are discussed later in this chapter (page 160).

The primary motor cortex

The primary motor cortex is an arch of tissue

at the rear of the frontal lobe that extends over

the top of the brain. It directs the body’s skeletal

muscles; therefore, it controls voluntary movement.

» The left primary motor cortex controls voluntary
movement for the right side of the body.

» The right primary motor cortex controls
voluntary movement for the left side of the body.

» Different parts of the body are represented at
various locations on the motor cortex.

» The amount of motor cortex that controls each
body part corresponds to how important the body
part is and how often it is used, not to its size.

» Body parts are controlled by cortex areas that
are in the opposite position to where they are
located on the body. For example, the face and
mouth are controlled by areas located towards
the bottom of the motor cortex, while the feet
and legs are towards the top (Figure 4.18).
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Broca’s area: speech production

In the 1800s, French physician Paul Broca
(1824—1880) autopsied the brains of several
patients who had at some time in their life suddenly
lost their speech ability. In a classical study in 1861,
Broca treated a 51-year-old man named Leborgne
who was given the nickname “Tan’ because he had
a severe speech disorder that made ‘tan’ the only
syllable he could pronounce clearly. After Tan died,

Table 4.4 Broca's area

The role of the brain in behaviour and mental processes

Broca autopsied his brain and found damage to a
small area of his left frontal lobe. Broca concluded
that this area of the brain controls the production
of articulate speech, and it became known as
Broca’s area. Key features of Broca’s area are
summarised in Table 4.4.

How the various brain structures interact to
regulate emotions, initiate voluntary movement and
enable language is discussed later in this chapter.

Location In most people, Broca’s area is located in the left frontal lobe, near the primary motor cortex (Figure 4.17)

Function »  Controls the production of articulate (clear and fluent) speech
»  Coordinates the activities of the muscles of respiration, the larynx, and the pharynx, as well as
those of the cheeks, lips, jaws and tongue, so words are pronounced clearly and fluently

Key features »  Involved in formulating the structure of sentences and analysing the grammar of sentences
Connections »  Has neural connections to other brain areas involved in language, such as Wernicke's area
Effects of damage »  May cause Broca’s aphasia, a speech disorder where the person is unable to produce clear

and articulate speech (speech is deliberate and abbreviated and has very simple grammatical
structure); for more detail see Chapter 5 page 201

»  The person can still comprehend speech (verbal language) but, as well as having difficulty
producing speech, may struggle with written language

Effects of damage to the frontal lobes

Damage to the frontal lobes can result in:

» difficulty with decision-making, planning,
organisation and attentional control

» memory loss

» inability to understand social cues or regulate
emotions

» loss of motor skills

» dramatic changes to an individual’s personality
and emotional control

» speech difficulties.

The parietal lobes

Touch, temperature, pressure, pain and other
somatic (body) sensations relating to muscle and
Jjoint movement and the body’s position in space are
registered in the primary somatosensory cortex,
found in the parietal lobe.

Location

The parietal lobes are situated at the top of the
cerebral cortex, behind the frontal lobes.

Functions

The parietal lobes function to:
» process bodily (somatic) sensations (Figure 4.19)
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Figure 4.19 The somatosensory homunculus. Note the high
proportion of primary somatosensory cortex devoted to the hand,
fingers, mouth and tongue.
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» receive and integrate information from other
brain structures and areas (for example, our
visual and auditory cortices), using its large
area of association cortex

» via its integration function, enable us to
determine where objects are located in space
and where our body is positioned in space;
therefore, it also helps coordinate our senses
and our movement

Primary somatosensory cortex

The primary somatosensory cortex is a strip of
neurons located at the front of the parietal lobe
(next to the primary motor cortex). It has the
following features and functions.

» It registers and processes sensations detected
by the body’s sensory receptors. As a result, we
feel a sensation and form a perception of what it
is and where it came from.

» Sensory information from the left side
of the body is registered in the primary
somatosensory cortex of the right parietal lobe.
Sensory information from the right side of the
body is registered in the somatosensory cortex
of the left parietal lobe.

» As with the motor cortex, we find that
the ‘map’ of bodily sensations on the
somatosensory cortex is distorted. The
homunculi in figures 4.19 and 4.20 show that
the cortex reflects the sensitivity of body
areas rather than their size. Sensitivity is a
measure of the number of sensory receptors
found in that body part. For example, the lips
are large in both Figure 4.19 and Figure 4.20

Y X Y
g L W

because of their great sensitivity; the back
and trunk, which are less sensitive, are much
smaller. Each body part is represented on the
somatosensory cortex according to its position
on the body (adjacent body parts are adjacent
on the somatosensory cortex). Parts of the
body are represented on the somatosensory
cortex in the opposite order to their position
on the body. For example, sensations from

the face, mouth and lips register towards

the bottom of the somatosensory cortex and
sensations from the feet and legs register
towards the top.

Effects of damage to the parietal lobes

Damage to the parietal lobes can result in:

» loss of sensation in a body area

» if on the right side of the parietal lobe,
difficulty navigating spaces, even familiar
ones. Movement may become clumsy and
there may be difficulties with spatial skills.
The person may confuse left and right, or
may suffer from a neurological disorder
known as spatial neglect, where they neglect
one whole side of their world (usually the
left), both inside their body and out (see
Chapter 5, page 200).

The temporal lobes

The temporal lobes (Figure 4.21) are involved
with hearing, language skills and social
understanding, including perception of other
people’s eyes and faces.

Wernicke's area
Primary auditory cortex
Limbic system region

Figure 4.21 The structure of the temporal lobes

Location

The temporal lobes are located on each side of the

Figure 4.20 These misshapen homunculi represent motor (left)
and somatosensory (right) cortex organisation. The parts of the
body that are enlarged are controlled by more of the motor cortex.

brain.

9780170465052



Functions

The temporal lobes have functions that include

processing sound and contributing to memory.

» The temporal lobes contain large amounts
of primary auditory cortex. The primary
auditory cortex registers and processes
auditory (sound-based) information received
by both ears and integrates it with information
from other senses. If we were to stimulate the
auditory area of a temporal lobe, our subject
would ‘hear’” a series of sound sensations.

» The primary auditory cortex in the right
temporal lobe is specialised to process non-
verbal sounds (for example, the sound of a siren
or a door slamming).

» The primary auditory cortex in the left
temporal lobe is specialised to process verbal
sounds that are associated with language.

» Association areas of the temporal lobe, through
their link to the hippocampus, contribute to
memory. This is particularly true for our ability
to recognise faces and identify objects, and make
appropriate emotional responses.

Wernicke's area: understanding language

In the 1800s, the German neurologist Carl
‘Wernicke (1848-1904) discovered important brain
structures in the left hemisphere responsible for
understanding language. Wernicke examined
patients who could hear words but could not
recognise them or remember them. They spoke
fluently but made little or no sense when they
spoke, and they had difficulty comprehending

Table 4.5 Wernicke's area

Location

Function »

The role of the brain in behaviour and mental processes

speech. Upon their death, Wernicke autopsied their
brains and found damage to the rear section of the
left temporal lobe (the brain area just above the left
ear). Wernicke believed this area was connected

by nerve fibres to Broca’s area, thus forming a
complex system responsible for understanding and
talking. He concluded that the rear section of the
left temporal lobe was primarily responsible for
language comprehension but was also involved in
speech production. This area of the brain became
known as Wernicke’s area and the language
impairment that resulted from damage to the area
became known as Wernicke's aphasia (this is also
discussed in Chapter 5, page 201). Key features of
Wernicke's area are summarised in Table 4.5.

Effects of damage to the temporal lobes

The effects of damage to the temporal lobes may

include the following.

» Damage to the left temporal lobe may result in
loss of memory for verbal material (for example,
facts or skills). Damage to the right temporal
lobe may result in loss of memory for non-verbal
material, for example, music and drawings.

» The person may forget events that were
personally significant and may demonstrate
inappropriate emotional responses to people or
situations.

» Damage can result in an inability to recognise
faces or objects even though they will still be
able to describe them.

» Damage also disturbs auditory sensation and
perception.

In most people, Wernicke's area is in the left temporal lobe, near the primary auditory cortex.

It identifies sounds as words so their meaning can be understood.

» It accesses words stored in memory so it controls comprehension of speech and the formulation

of meaningful sentences.

Connections

It has neural connections to other brain areas involved in language, such as:

»  Broca's area (responsible for speech production)

»  association areas in the left temporal lobe that receive the sounds
It is associated with speech registered in the primary auditory cortex of both hemispheres.

Effects of damage

Wernicke's aphasia: a speech disorder where people have difficulty understanding written and spoken

language although they can speak fluently. This is discussed in more detail in Chapter 5.

The person:

»  can still speak fluently but their speech makes no sense
»  has difficulty communicating because they do not understand the meaning of words

»  has difficulty reading because, although they can see the words and pronounce them, they do

not understand their meaning.
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4.3.2

ROLES OF THE
CEREBRAL
CORTEX

The occipital lobes

The occipital lobes (Figure 4.22) register and
process visual information. When the retina in

an eye receives an image, it is divided into a right
visual field and a left visual field. Information from
the right visual field of each eye is transmitted

to the primary visual cortex in the left occipital
lobe. Information from the left visual field of each
eye goes to the primary visual cortex in the right
occipital lobe. This arrangement ensures that
information from both eyes goes to both cerebral

hemispheres for processing,.

Primary
visual cortex

Figure 4.22 The structure of the occipital lobes
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Location

The occipital lobes are located at the back of the
brain.

O=rr KEY CONCEPTS 4.3

»  The cerebrum is divided into two
hemispheres: the left hemisphere and the
right hemisphere.

»  The left hemisphere is dominant for verbal
and analytical functions. It receives sensory
information from and sends motor messages
to the right side of the body.

»  The right hemisphere is dominant for
non-verbal functions and spatial skills. It
receives sensory information from and

Functions

The occipital lobes are the major visual area of the
cerebral cortex. They have the following functions
and features.

» At the base of each occipital lobe is a large area of
primary visual cortex, an area that registers and
processes visual information transmitted from the
retinas of both eyes via the optic nerve.

» The primary visual cortex contains a variety
of neurons specialised to respond to specific
features of visual information. For example,
some detector cells only respond to colour,
some to shape and some to motion.

» Specialised neurons in association areas select
and integrate information from the primary
visual cortex, and send visual information to
other brain lobes. This helps the brain process a
variety of different information at once and form
an integrated, meaningful understanding of it. For
example, an association area might combine visual
information about the shape, distance and speed of
a ball being thrown at you with sound information
from the auditory cortex — ‘Catch!’ — and input
from the frontal lobe to help you judge whether
you can catch the ball.

» Visual information arrives at the primary
visual cortex in many ‘bits’. The visual cortex
assembles the ‘bits’ of information into a whole
image or pattern that can be given meaning,.

Effects of damage to the occipital lobes

Damage to the occipital lobe may result in

visual impairment even if the eyes and the optic nerve
are uninjured. For example, individuals who
experience a tumour in one of their occipital lobes

may experience blind spots in their vision.

sends motor messages to the left side of
the body.

»  The corpus callosum physically connects the
hemispheres, allowing information registered
in one hemisphere to be transferred to the
opposite hemisphere for processing.

»  The cerebral cortex is the outer layer of the
hemispheres. It is divided into four lobes,
each with specialised functions.
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»  The frontal lobe is the largest lobe. It is
responsible for our most advanced cognitive
and executive skills and many aspects of
personality and emotional behaviour, and it
controls voluntary movement.

»  The parietal lobe registers and processes
bodily sensations.

Concept questions 4.3

Remembering

1 What functions is the left hemisphere
responsible for?{F

2 What is the role of the corpus callosum?{F

3 What is the function of the primary
somatosensory cortex? (I

4 What is Wernicke's aphasia?{F

Understanding

5 Provide an example to illustrate how different
areas of the body are represented on the
primary somatosensory cortex. @

Applying

6 Trevor fell off a ladder and hit his head. Before
his accident Trevor was able to balance his
accounts, make sensible decisions and plan
ahead. After his accident, Trevor found even
simple arithmetic difficult, his decision-making
was poor, and he seemed unable to formulate
any plans.

The role of the brain in behaviour and mental processes

»  The temporal lobe registers and processes
auditory information and contributes to
memory.

»  The occipital lobe registers and processes
visual information.

a What part of Trevor's brain was probably
damaged in the fall?{@

b Name two other changes that Trevor might
have experienced as a result of his fall.{€

HOT Challenge ==l

7 After an area of Kenneth's corpus callosum
was severed, his doctors conducted a number
of tests to determine how his ability to
process information was affected. In one test
he sat at a table that had a computer screen
on it. He looked at a dot in the middle of the
screen. A picture of a dog was flashed to his
right visual field and a picture of a shoe was
flashed to his left visual field. A tray of unseen
objects (a pencil, an apple, a key, a shoe, a toy
car, a toothbrush and a paper clip) was then
placed on the table and Kenneth was asked to
identify what he had seen on the screen. How
could he do this?{@

The brain and complex functions

Many of our more complex functions, such as
voluntary movement, processing language,
regulating emotions and decision-making, require
communication between and collaboration of

multiple regions of the brain.

Voluntary movement

If you want to pick up the remote control and
change the television channel, your brain needs to
simultaneously process a variety of sensory and
motor messages. [t must register and process the
visual information it received from the occipital
lobe after looking at the remote so it can determine
where the channel button is. Your parietal lobe
must identify your body’s position in space so you
can accurately judge the distance between your
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body and the remote control. Your frontal lobe

must send motor commands to your arms to enable

them to accurately work the remote control and

determine the strength needed to press the button.

The regions involved in executing voluntary

movements include:

» the primary motor cortex

» assoclation areas in the frontal and parietal
lobes

» the cerebellum

» the thalamus

» the basal ganglia, clusters of nerve cells located
in the forebrain, deep within the cerebral
hemispheres (Figure 4.23).

Their contributions to voluntary movement are

summarised in Table 4.6.

(—
WB

4.3.4 BRAIN
LABELLING AND
DISSECTION
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Table 4.6 Brain regions involved in voluntary movement: primary motor cortex, association areas, cerebellum
WB and basal ganglia

4.4.1 INITIATION
OF VOLUNTARY Brain region  Contribution to voluntary movement

MOVEMENT
Frontal lobe  »  Association areas receive information about the body's position in space from other lobes and
formulate a plan for motor movement.
»  Primary motor cortex transmits motor messages to the skeletal muscles that control voluntary movement.
Parietal lobe | »  Provides information about the position and movement of body parts
Cerebellum »  Transmits motor information to and from the cerebral cortex to coordinate physical functions such as
posture and balance
Thalamus »  Provides the relay system that enables motor messages to be transmitted between the cerebral cortex,
cerebellum and basal ganglia so that voluntary movements can be carried out
Basal ganglia = »  Transmit motor messages to and from the cerebral cortex
»  Work with the cerebellum to plan and manage smooth, coordinated movement (damage to the basal
ganglia can cause movement problems like those in disorders such as cerebral palsy, Huntington's
disease and Parkinson's disease)
9 6/__\_<_\¥ American neurologist Norman Geschwind, who
4 {;‘,./’/_’; = \ \,/— ) first suggested its existence). The key features of
= h IS Geschwind’s territory are summarised in Table 4.7.
| I~
f * \ Table 4.7 Geschwind’s territory
0 Location The lower part of the left parietal lobe,
W (r( above Wernicke's area and adjacent to
\\ ) the occipital lobe (Figure 4.24)

,.: Function »  Thought to have a multimodal
function, which means it can
process different kinds of stimuli
simultaneously; for example,
auditory, visual and sensory stimuli

Basal . »  With Wernicke's area, supports
ganglia ;
comprehension of spoken or
Thalamus written language by using its
multimodal function to integrate
the different components of
a word; for example, sound,
sight and meaning are integrated so
Figure 4.23 The inner brain structures: basal we are able to understand the full
. meaning of a word (Carter, 2014)
ganglia and thalamus
Key features » Itis alarge bundle of nerve fibres
— . that connects Broca's area with
— Lan guage proceSSI ng Wernicke's area via a region in the
WB parietal lobe of the cortex.
by The complex ability to produce speech and »  Itis the last area in the brain to
LANGUAGE understand language (written and spoken) mature, the completion of its

maturation coinciding with the
development of reading and writing
skills, so it is important for the

results from the interaction of specific brain areas
dedicated to language processing. Traditionally,

the brain areas primarily involved in language acquisition of language in childhood.
p roFessmg were thought to be the p rlm:ary Connections »  Connected to Broca's area and
auditory cortex, Broca’s area and Wernicke’s Wernicke's area by a bundle of nerve
area. However, since the 1960s a third area of fibres known as the arcuate fasciculus
importance for language has been added. This is Effects of »  Reduced ability to produce and/or
known as Geschwind’s territory (named after the damage comprehend language
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Broca's area
Arcuate fasciculus

Wernicke's area ||

Geschwind's territory

Figure 4.24 The left hemisphere of the brain,
showing the location of Broca's area, Wernicke's
area, Geschwind'’s territory and the arcuate fasciculus
connecting these brain regions

In addition to the primary auditory cortex,
Broca’s area, Wernicke’s area and Geschwind’s
territory, other brain regions contribute to
language processing. For example, the angular

Table 4.8 Components of emotions

Expressive behaviour
(communicating the emotion)

Definition How an individual responds
to the emotions they are

experiencing

Can be conscious or »
unconscious

Key features  »

Physiological responses
(to the emotion)

The unconscious biological
experiences that occur in response
to a specific event

Responses originate »

The role of the brain in behaviour and mental processes

gyrus transfers visual information to Wernicke’s
area so we make meaning out of visually perceived
words. The insular cortex transfers visual
information to Wernicke’s area, in order to

make meaning out of visually perceived words.
The basal ganglia and cerebellum are involved
in control of the muscles involved in speech
production (Hall, 2010). These regions work
together as a network to process words and word
sequences to determine context and meaning. As
a result, we are able to understand and produce
language.

Regulation of emotions

Emotions are a set of complex and intense
physiological, psychological and behavioural
reactions to significant events that we experience
as having a specific quality, such as happiness or
fear. Emotions are often thought to be conscious
experiences only; however, they do have a
physiological basis. Generally, psychologists
recognise three components to emotions:
» expressive behaviour
» physiological responses
» subjective feelings.

These components are summarised in Table 4.8.

Subjective feelings
(about the emotion)

How each individual experiences
reactions to emotions

The subjective evaluation of

9780170465052

»  Can be verbal or
non-verbal

deep within the brain in

the limbic system (the
amygdala, hippocampus and
hypothalamus).

The amygdala adds the
emotional element to the
event.

The hippocampus formulates
and stores memories of

the time and place of an
experience.

The hypothalamus helps
maintain homeostasis, and
regulates the release of
hormones from glands.

the physiological response
leads to an emotional
response in the brain's
prefrontal cortex.

—
WB

4.4.3 BRAIN
STRUCTURES
INVOLVED

IN THE
REGULATION
OF EMOTIONS
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Worksheet
Is your left side
your best side?

NELSON PSYCHOLOGY VCE UNITS 1 & 2

Expressive behaviour
(communicating the emotion)

Examples Slouching, smiling, frowning,
waving arms, crying, laughing,

throwing objects, hugging,

Physiological responses
(to the emotion)

Heart palpitations, sweaty palms,
stomach lurching, irregular
breathing, pupils dilating

Subjective feelings
(about the emotion)

Being asked to accept more
responsibility at work may
induce emotions such as joy

yelling

The limbic system

Emotions are created in an area of the brain known as
the limbic system. The limbic system is an almond-
shaped cluster of structures that lies on both sides of the
thalamus. It is buried deep within the brain, underneath
the cerebral cortex and above the brainstem. Structures
in the limbic system help to regulate behavioural and
emotional responses, especially those related to survival.
These include feeding, reproduction, caring for our
young, and fight-or-flight-or-freeze responses when we
are faced with danger.

Limbic system structures are connected via
a range of neural pathways. For example, neural
pathways connect the limbic system to the prefrontal
cortex. This enables a two-way communication
between these brain regions. The result is that our
thought processes (generated by the prefrontal
cortex) can now regulate our physiological
emotional reactions (generated by the limbic system)
and vice versa. For instance, if a Melburnian who is
afraid of flying is invited to a celebration in Sydney,
they need to face their fear so they can board a plane.
‘When the plane is getting ready for take-off, their
amygdala will be activated, registering the situation
as fearful. This increases their level of arousal and
activates physiological responses such as increased
heart rate and respiration rate. This arousal may
be intensified if their prefrontal cortex assesses
the situation as fearful — they may start thinking
about the plane crashing and bursting into flames
or the wheels falling off during take-off. However,
if their prefrontal cortex evaluates the situation as
positive and they start thinking about the plane
landing safely in Sydney, the physiological responses
assoclated with fear may begin to ease (Figure 4.25).
In this instance their emotions have been regulated
by the activity of the prefrontal cortex.

The key features of the limbic system are:
» it contributes to unconscious physiological

emotional responses to a particular event

and excitement in one person;
another person may experience
apprehension and anxiety; a
third person may experience a
combination of these emotions

» it is a major contributor to survival behaviours
such as feeding, reproduction and caring for our
young, and fight-or-flight-or-freeze responses

» its responses are designed to either push us
away from danger (we experience the unpleasant
emotion of fear) or push us towards reward (we
experience the pleasant emotion of happiness)

» the intensity of the emotions experienced by
each person also varies

» this subjective evaluation of the physiological
response leads to an emotional response in the
brain. This is when we consciously experience
the emotion

» the prefrontal cortex is responsible for the
subjective feeling in response to the body’s
physiological reaction. This is how our
emotions are regulated.

The limbic system includes brain structures
such as the thalamus and hypothalamus (discussed
earlier in this chapter) and basal ganglia, a
structure involved in reward processing, habit
formation, movement and learning. However, the
two major limbic system structures involved in
emotional regulation are the hippocampus and
the amygdala (Figure 4.26). The contributions of
the amygdala and the hippocampus to emotional
regulation are summarised in Table 4.9.

Decision-making

Decision-making involves a conscious choice
between two or more options. It is a cognitive
process that involves predicting the possible short-
term and long-term outcomes of these options.
Decision-making:
» is a complex executive function involving
knowledge and past experience
» is influenced by a range of factors,
such as current goals, anticipation of

outcomes, emotional state, personality,
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Table 4.9 The role of the amygdala and the hippocampus in emotional regulation

The amygdala

Location = Embedded deep within the temporal lobes, just in front of
the hippocampus (there are two amygdalae — one in each
cerebral hemisphere)

Role »  Evaluates potential environmental threats and

determines the emotional significance of a situation

»  Triggers the body's stress response so it is a major
contributor to the emotion of fear (Carter et al.,
2009). If it assesses a situation as dangerous, it sends
signals to other brain structures to prepare the body
to either face the situation (fight) or move away from
it (flight); for example, it triggers increased heart rate,
dilation of pupils, increased respiration. When this
happens, we experience the emotional reaction of fear

» Isinvolved in emotional learning and behaviour. Plays
a key role in forming new memories, especially those
related to fear, anxiety, pleasure and anger

»  Sends signals to other brain regions to experience
appropriate emotional responses; for example, the
feeling of pleasure is usually brought on by the release
of dopamine, a mood-lifting hormone. Dopamine is
released by the activation of the hypothalamus. When
pleasure is experienced, the amygdala activity is reduced

The hippocampus

A horseshoe shaped structure in the inner region
of the temporal lobe of each hemisphere (so there
are two hippocampi, one in each temporal lobe)

»

Prefrontal cortex

Amygdala

Brain stem

Receives input from and sends output to all
association areas in the brain

Responsible for the formation of new
memories (particularly fact- and event-related
memories) and involved in relaying them for
indefinite storage in long-term memory

Is involved in spatial navigation because

it helps the brain map the layout of the
environment

Helps form memories associated with sensory
input; for example, when the smell of suntan
lotion reminds you of a favourite beach
holiday

Cerebral cortex

Limbic system

Cerebellum

Figure 4.26 The limbic system and amygdala

Figure 4.25 A person’'s emotional reaction to fear
is regulated by and based on the evaluation made
by their prefrontal cortex. When the prefrontal
cortex decides that a situation is not threatening, the
amygdala will send signals to other brain regions to
experience an appropriate, calm emotional response.

values, age, commitment and culture
(Rosenbloom et al., 2012)

» 1is goal (outcome) oriented (either solve a
problem or reach a specific result)

» is the cognitive basis of behaviour.

neural structures involved in decision-making. However,
new studies suggest that a complex neural network

and a range of brain structures, including the amygdala,
thalamus and cerebellum, are also involved (Broche-Pérez
et al,, 2016; Saberi Moghadam et al,, 2019).

The prefrontal cortex

Our constantly changing environment requires us
to make appropriate decisions about our response
so we adapt our behaviour to suit these changes.

Although decision-making is a cognitive process,
it has a neural basis. The prefrontal cortex and the
hippocampus have traditionally been considered the main
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These decisions involve the prefrontal cortex,
specifically the orbitofrontal cortex, the area
at the front of the prefrontal cortex that sits just
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— above the eye sockets. As we saw earlier (page 162), The hippocam pus
the prefrontal cortex: ) = ) )
WB . .. . ‘When making decisions, we draw on information
» directs the decision-making process, because G ) ¢ o f these |
. . . . rom a variety ot sources. One of these 1S our
g':)a:gélgAss it estimates whether our actions are likely to v y " ] ) b
. . memory of events and prior experience. Research
STUDIES succeed in reaching a goal ts that the hi + vol tin th
. . suggests that the hippocampus’ involvement in the
» has dense neural connections to other brain . &8 " ¢ pp i P d their t for ¢
— . ormation of new memories and their transfer to
structures and areas (Petrides et al., 2012; Fuster, 1 . for indefini
. . . ong-term memory for indefinite storage creates
WB 2015), which enable it to monitor and control & y & O
. .. . . . a record of the past. When we make a decision,
4.4.6 their activity; for example, it can activate certain )
EVALUATION . . we can draw on these memories and use them as a
OF RESEARCH networks, inhibit other networks, and integrate

point of reference to guide our decision-making in
the present (Palombo et al., 2015).
The roles of the amygdala, thalamus and

interactions among networks.
People with damage to the prefrontal cortex

experience no loss of sensation, perception or motor ) o ) o
cerebellum in decision-making are summarised in

control, but they exhibit poor judgement, planning, Tuble 4
able 4.10.

and decision-making (Mesulam, 2000; Fuster, 2015).

Table 4.10 The roles of the amygdala, thalamus and cerebellum in decision-making

Amygdala »  Assesses the environment for potential threats
»  Determines the emotional significance of a situation and triggers an autonomic response to emotional stimuli

»  During decision-making, when an initial choice is made, controls the emotional, bodily response to
this choice based on its predicted outcome (for example, reward or punishment) (Gupta et al., 2011)

Thalamus »  Delivers sensory and motor information to the appropriate area of the cerebral cortex; this supports
cognition and decision-making because it allows us to constantly update our mental representations of
our environment (Saalmann & Kastner, 2011)
» By delivering sensory and motor information to the cortex, directly influences our decision-making
because it influences our level of awareness and attention

Cerebellum  »  In addition to controlling movement, regulates a wide range of cognitive functions that includes
decision-making (Konarski et al., 2005; Schmahmann and Sherman, 1998; Stoodley et al., 2012)
»  Because it is connected to the areas of the cortex involved in memory, language processing, visual and
spatial analysis and emotion regulation, it helps the brain to create specific goal-directed behaviours in
response to sensory inputs (Deverett et al., 2018; Rosenbloom et al., 2012)

INVESTIGATION 4.1 MODELLING THE ROLE OF THE BRAIN IN BEHAVIOUR AND MENTAL

PROCESSES

Scientific investigation methodology

Modelling
Aim
To create a model that demonstrates how the brain enables humans to interact with the world around them :“:
Introduction
In this task you will investigate and create a model (with labels and annotations) that demonstrates how "°g'gzz"; Z:U'“d”y'ate
the brain enables people to interact with the world around them. You could choose one of the topics
listed below from the Unit 1 Area of Study 2 key knowledge for your model. Models could be made from
«l

plasticine, cardboard, paper maché, clay, playdough, recyclables etc. o ¢

e The hindbrain (pons, medulla and cerebellum) b
e The midbrain (reticular formation) bata calculator
e The forebrain (hypothalamus and cerebrum)

e Hemispheric specialisation and the corpus callosum

e The frontal lobe
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e The parietal lobe

e The temporal lobe

e The occipital lobe

e Regions of the brain involved in voluntary movement

e Regions of the brain involved in language processing

e Regions of the brain involved in the regulation of emotions

Key science skills

The key science skills you will need to demonstrate in this investigation are listed at the start of this chapter (page 135).

Criteria

Ensure your model includes the following:
e clear labels of brain structures

e descriptions of brain area functions
e descriptions of the impact of damage to the area or function investigated

e alist of all your sources of information, presented using standard scientific referencing conventions.

ACTIVITY 4.2 ENGAGING YOUR BRAIN - ONE REGION AT A TIME

Try it posture and balance. Which exercise in Try it
engaged your hindbrain?

1 Exercise 1
b  The reticular activating system is a part of the
midbrain and is responsible for filtering all of the
incoming sensory data so that you can focus
on the things that are important to you. Which
exercise in Try it engaged your midbrain?

Stand with your feet together and close your
eyes. You should be able to stay steady for
30 seconds.

Now stand on one leg and close your
eyes. This should be more difficult.
Exercise 2 ¢ The hypothalamus is a structure in the forebrain
that is responsible for restoring homeostasis
using its connections to the autonomic nervous
system. If the hypothalamus registers that body
temperature is too high, it will send a message
to the sweat glands to produce perspiration
to cool you down. Which exercise in Try it
engaged your forebrain?

You ask your teacher for something but the
teacher says no.
» What are three ways you could solve the
problem?
» What are the consequences of each solution?
» Which solution has the best consequence?

Exercise 3 , . . .
d  Brain development continues into your mid-20s

and the frontal lobe is the last part of the forebrain
to mature. This part of the cerebral cortex is
responsible for higher mental functions such as
reasoning, planning and problem solving. Which

Think about the last thing you wanted to exercise in Try it engaged your cerebral cortex?
buy. Did you all of a sudden start seeing the

item everywhere you went?

Apply it
2 While there are many structures within the
brain, these structures can be grouped into

Go for a run across the school oval or up and
down the stairs a few times. Soon you will start
to sweat.

Exercise 4

Exam ready

3 The brain region that is mostly responsible
for regulating hunger, thirst and body
temperature is the

three main areas known as the midbrain, A midbrain.
hindbrain and forebrain. B hindbrain.

a  The cerebellum, part of the hindbrain, C forebrain.
coordinates muscle movements and regulates D cerebral cortex.
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O=vr KEY CONCEPTS 4.4

»

Complex functions require communication
between and collaboration of multiple
regions of the brain.

Voluntary movement requires interaction
between the frontal lobe, parietal lobe,
cerebellum, thalamus and basal ganglia.
The brain areas primarily involved in
language processing are Broca's area,
Wernicke's area and Geschwind's territory.

Concept questions 4.4

Remembering

1

Name the two language centres that connect
to Geschwind's territory.{F

What are emotions?{F
What is the role of the structures that form
the limbic system?{r

Understanding
4 Explain how our prefrontal cortex helps us to

survive. @

»

»

Regulation of emotions requires interaction
between the prefrontal cortex, amygdala and
limbic system.

Decision-making involves the interaction of
the frontal lobe, hippocampus, amygdala,
thalamus and cerebellum.

Applying

5 a Name three brain areas that would

contribute to coordinating a voluntary
movement such as throwing a ball. @

b Identify what each area contributes. {F

HOT Challenge —=l
6 When Amy was walking through the park

she noticed a large dog ahead. She stopped
walking, stood still and thought about what
she should do. She decided to turn around
and run away. Explain how her amygdala and
cerebellum contributed to her running away. €
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4 Chapter summary

KEY CONCEPTS 4.1a

»  Debate about the relationship between the mind, »
the brain and behaviour dates back to ancient times;
some ideas were based on logic and reasoning but
lacked scientific evidence. »

»  The brain-versus-heart debate focused on whether
the heart or the brain controlled behaviour.

»  The mind-body problem focused on whether the »
mind and body were separate entities or the same
entity.

KEY CONCEPTS 4.1b

»  During the 19th and 20th centuries, brain research
began using a more scientific approach.

»  Flourens used an early form of ablation and electrical
stimulation to demonstrate that phrenology was »
baseless. He provided some evidence that the cerebral
hemispheres control behaviour.

»  During the 19th and 20th centuries lobotomy »
became a popular surgical technique for calming
psychologically dysfunctional people. Results of
lobotomies suggested that the brain’s frontal lobe
controls cognition, personality and emotion.

»  Lobotomy was often carried out without the patient’s
consent and resulted in devastating effects on

KEY CONCEPTS 4.2

»  The brain has three main regions: the hindbrain, the »
midbrain and the forebrain.

»  The hindbrain consists of three structures: the pons,
medulla and cerebellum, which are responsible for »
autonomic survival functions and coordination of
voluntary muscle movement, balance and posture,
and reflexive actions. »

»  The midbrain consists of several structures involved
with processing sensory information, movement,
sleep, arousal and attention.

9780170465052

CHAPTER 4
SUMMARY

In the 2nd century CE, Galen used vivisection and
experiments to demonstrate that some behaviours
were controlled by the brain.

In the 17th century, Descartes argued that the
separate entities of the mind and body interacted
with each other through the brain’s pineal gland.

In the 19th century, Gall popularised the
pseudoscience of phrenology, where a person’s
intelligence and personality could be determined by
analysing the bumps and indentations of their skull.

personality and the ability to function independently.
Therefore, it is now considered unethical and
barbaric.

The modern surgical technique of brain ablation and
lesioning is a more ethical way of treating a range of
neurological and psychological disorders.

Since the 1950s, split-brain operations, which sever
the corpus callosum, have been used to treat extreme
cases of epilepsy, although they are now used

less frequently because of improvements in other
treatments.

The reticular formation is a major midbrain structure.
It helps us to selectively focus our attention and
alertness, and it controls physiological arousal.

The forebrain is the largest and most highly
developed part of the brain. It is divided into two
hemispheres.

The forebrain has three distinct structures: the
hypothalamus, thalamus and cerebrum. These parts
interact to control our most complex processes,
including emotions, motivations, sensations,
perceptions, learning, memory and reasoning.
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KEY CONCEPTS 4.3

»

The cerebrum is divided into two hemispheres: the
left hemisphere and the right hemisphere.

The left hemisphere is dominant for verbal and
analytical functions. It receives sensory information
from and sends motor messages to the right side of
the body.

The right hemisphere is dominant for non-verbal
functions and spatial skills. It receives sensory
information from and sends motor messages to the
left side of the body.

The corpus callosum physically connects the
hemispheres, allowing information registered in
one hemisphere to be transferred to the opposite
hemisphere for processing.

The cerebral cortex is the outer layer of the
hemispheres. It is divided into four lobes, each with
specialised functions.

The frontal lobe is the largest lobe. It is responsible for
our most advanced cognitive and executive skills and
many aspects of personality and emotional behaviour,
and it controls voluntary movement.

The parietal lobe registers and processes bodily
sensations.

The temporal lobe registers and processes auditory
information and contributes to memory.

The occipital lobe registers and processes visual
information.

KEY CONCEPTS 4.4

»

Complex functions require communication between
and collaboration of multiple regions of the brain.
Voluntary movement requires interaction between
the frontal lobe, parietal lobe, cerebellum, thalamus
and basal ganglia.

The brain areas primarily involved in language
processing are Broca's area, Wernicke's area and
Geschwind's territory.

Regulation of emotions requires interaction between
the prefrontal cortex, amygdala and limbic system.
Decision-making involves the interaction of the
frontal lobe, hippocampus, amygdala, thalamus and
cerebellum.
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4 End-of-chapter exam

Section A: Multiple-choice

1 According to the ancient Greek philosopher Aristotle, 7 What does neuroimaging mean?
was responsible for governing A investigating the structure and function of the
behaviour. brain using imaging techniques
A the mind B investigating the structure of the brain using
B the pineal gland imaging techniques
C the heart C investigating the function of the neurons using
D  the soul imaging techniques
2 Which of the following terms describes psychosurgery D investigating the structure and function of neurons
in which a section of the frontal lobe is destroyed? using imaging techniques
A avivisection 8  What part of your hindbrain regulates your heartbeat?
B alobotomy A pons
C electrical B medulla
D phrenology C hypothalamus
3 Brain lesioning results in D thalamus
A brain changes that can be reversed. 9  The cerebral cortex is the outer layer of the
B brain changes that cannot be reversed. A thalamus.
C increased brain tissue. B cerebellum.
D no change to the brain’s structure. C  cerebral hemispheres.
4 Which one of the following statements about D medulla.
phrenology is incorrect? 10 What connects the two hemispheres of the brain?
A Phrenology claims that the bumps on the skull A pons
reflect an individual’s personality and intelligence. B cerebellum
B Phrenology is based on empirical evidence. C  corpus callosum
C Phrenology is regarded as a pseudoscience. D cerebral cortex
D Phrenology tries to predict human behaviour. 11 What are the three main regions of the brain?
5 Phrenology A hindbrain, front brain and forebrain
A suggests that the mind and body interact through B  hindbrain, midbrain and forebrain
the pineal gland. C  postbrain, midbrain and forebrain

B involves surgical removal of sections of the brain to D hindbrain. midbrain and fullbrain

alter emotional behaviour. 12 Which one of the following is part of the forebrain?

C  suggests that the bumps along the skull indicate A thalamus

ersonality traits.
p y pons

B
C  medulla
D

cerebellum

D is based on accepted scientific method.
6  During a split-brain operation, a portion of the

is severed.

corpus callosum
frontal lobe

cerebellum

OnNnw>

pons

9780170465052



(74:30 UNIT1 / NELSON PSYCHOLOGY VCE UNITS 1 & 2

13 Jane stroked her cat with her right hand. Which part of

her brain was responsible for detecting the feel of the
cat’s fur?

A right frontal lobe
B left frontal lobe
C  right parietal lobe
D left parietal lobe
Damage to the left frontal lobe may result in
A Wernicke’s aphasia.
B Broca’s aphasia.
C difficulty understanding speech.
D difficulty remembering the meaning of words.
Specialties of the right hemisphere include
spatial thinking, appreciation of music and
daydreaming.
creativity, speech production and appreciation
of art.
creativity, speech comprehension and reading,.
writing, spirituality and visualising places.
If Oscar was consistently shaving only the right side
of his face and was unaware that the left side was
unshaven, even though he was looking at himself
in the mirror, which of the following lobes may be
damaged?

A right occipital lobe
left occipital lobe

B
C right parietal lobe
D

left parietal lobe

Section B: Short answer

Name the three structures that comprise
the forebrain. [8 marks]
Identify one psychological and one physiological
change you might observe in someone who had frontal
[2 marks]

lobe damage.

17 Since Clarence’s stroke he has had difficulty

pronouncing his words clearly. This makes it difficult
for others to understand him. What is the likely area
and lobe that Clarence’s stroke occurred in?

A Wernicke’s area; temporal lobe
B Broca’s area; parietal lobe
C  Wernicke's area; occipital lobe
D Broca’s area; frontal lobe

‘Which brain structure is responsible for producing the
emotion of fear?

A the thalamus

B the amygdala

C  the hippocampus

D the pons

‘Which brain structure plays a major role in memory
formation?

A the medulla

B the hippocampus

C the reticular formation

D Broca’s area

The cerebellum contributes to decision-making by

A transforming sensory information into specific
goal-directed behaviour.

relaying information between the pons and the
medulla.

adding emotions to a decision.

transferring new memories to long-term memory.

Explain how a split-brain operation could stop epileptic

seizures. [4 marks]
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Key knowledge
the capacity of the brain to change in response to experience and brain trauma, including factors
influencing neuroplasticity and ways to maintain and/or maximise brain functioning
the impact of an acquired brain injury (ABI) on a person's biological, psychological and social functioning
the contribution of contemporary research to the understanding of neurological disorders

chronic traumatic encephalopathy (CTE) as an example of emerging research into progressive and fatal
brain disease

Key science skills

Construct evidence-based arguments and draw conclusions
» distinguish between opinion, anecdote and evidence, and scientific and non-scientific ideas

Analyse, evaluate and communicate scientific ideas
» use clear, coherent and concise expression to communicate to specific audiences and for specific purposes
in appropriate scientific genres, including scientific reports and posters

» acknowledge sources of information and assistance, and use standard scientific referencing conventions

Source: VCE Psychology Study Design (2023-2027), pp. 25 & 13
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5 Brain plasticity and brain injury

Our brains are made up of billions of interconnected neurons. They are moulded as
we grow and develop. They are influenced by nature (our genetics) and nurture (the
world around us and the way we live and experience this world). Sometimes part of
the brain is damaged and the body finds unique ways to overcome the injury; though
sometimes, the brain is damaged too much, resulting in permanent damage.

p. 183

5.1
Neuroplasticity:
rewiring the brain

Our brains have the unique ability
to route and reroute neuronal
pathways as a result of maturation
and experience. This allows us to
function to our best ability and A &
to survive in this ever- e Stock/pro¥®
changing world.

p. 196

5.2
Acquired brain injury

Although the brain is encased in a
tough skull it can still receive physical
assaults that affect how it functions.

This can impact the way we
understand the world, the way we
feel and how we talk and walk.

s,
P00k comypikovitht



p. 203

5.3
Neurological disorders

The brain is a part of a much
larger system — the nervous
system. When disease strikes the
nervous system, the effects can be
widespread throughout our bodies
and are just as damaging as a

physical assault. ’SfOCk.COm/pompak Knund®

p.210

5.4
Chronic traumatic
encephalopathy

Repeated blows to the head over a long
period of time, such as those received
£ in sports such as football and boxing, can
be just as damaging as diseases of the
nervous system. We are only beginning
to understand the impacts of serious
repeated brain injury from playing
these sports and to find ways to
avoid or minimise them.

2 2
/Sfock_ o /Sabe\g\w\]

Your brain is the most important organ in your body. It determines who you are, how

you interact with other people and how you perceive the world. Any damage to the brain
can affect these functions and in turn affect not only your life, but those around you.
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In 2021, Queensland professional triathlete
Alexa Leary was 19 years old when she was
thrown off her bike while training near Noosa.
Travelling at more than 70km/h, she clipped the
wheel of the bike in front of her. The crash left
her with traumatic brain injury (Figure 5.1). She
couldn’t remember her name, she didn’t know
where she was, and she couldn’t move the right
side of her body. She was not expected to survive.
Yet, 111 days later she left the hospital, and she
now hopes one day to return to training.

Alexa’s remarkable recovery was due in part to
brain plasticity. If something is plastic, it means that
its shape can change. For example, playdough is
plastic. It can be changed into whatever shape you
want; one minute it can be a dinosaur and the next
minute, a rocket ship. Research studies indicate that
the human brain is plastic and in fact can change
shape and grow new connections throughout your
lifespan. In Alexa’s case, new connections were
made in her brain that enabled intact areas to take
over the function of injured areas.

Know your key terms

Acquired brain injury Neuroplasticity

(ABI) Non-traumatic brain
Adaptive plasticity injury (N'TBI)
Aphasia Rerouting
Broca’s aphasia Spatial neglect
Chronic traumatic Sprouting

encephalopathy Synaptic pruning

(CTE) Synaptogenesis
Myelin Traumatic brain
Neural maturation injury (TBI)
Neural migration Wernicke’s aphasia
Neurogenesis
Neurological

disorders

However, it is important to remember that
the brain is not totally plastic. Certain key areas
of the brain are largely responsible for specific
actions, such as movement, language and speech.
When there is an injury to these areas of the brain,
some recovery may be possible, but other areas
of the brain may not be able to fully take over the
functions that were affected by the injury.

l'

Russell Leary

Figure 5.1 Alexa Leary undergoes rehabilitation
training at home with boyfriend Wil O'Dwyer.
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Neuroplasticity: rewiring the brain

Neuroplasticity refers to the nervous system’s
ability to change its structure and function as a
result of experience and in response to injury.
‘Neuro’ refers to the nerve cells (neurons) that are
the building blocks of the brain and nervous
system, and ‘plasticity’ refers to flexibility or
ability to be shaped or changed. Neuroplasticity
gives organisms an increased chance of survival.

To understand brain neuroplasticity, you
need to understand what the brain consists of.

At the basic level, the brain is made of 86 billion
interconnected nerve cells, or neurons. Neurons
communicate with each other, using electrical
impulses and chemicals to transmit information.
Each neuron is specialised to receive, transmit
and process information. To carry out their
complex task, neurons receive assistance from a
range of supporting cells, known as glial cells.

Every neuron has a soma (cell body) that
contains a nucleus, which controls the activities
of the cell (Figure 5.2). Each soma has projecting
branches. At one end, a single axon protrudes
from the soma. At the other end, there may be
up to 10000 projections, known as dendrites.

Dendrites receive messages from other
neurons and transmit the messages inwards
towards the soma for processing. The more
dendrites a neuron has, the more information
it can receive. Axons are thin fibres that carry
messages, in the form of electrical nerve
impulses, away from the soma.

Some axons are coated with an insulating
layer of myelin. The myelin sheath protects the
axon and helps increase the speed of transmission
of the electrical impulse down the axon.

‘When the electrical impulse (or action potential)
reaches the end of the axon, the axon branches out
into axon terminals that link with the dendrites of
other neurons. This linking is important because it
allows the impulse to pass from neuron to neuron.
However, the axon terminals of one neuron do not
physically touch or connect with the dendrites of
another neuron. A microscopic gap, or synaptic gap,
exists between the axon terminals of the sending
neuron and the dendrites of a receiving neuron. This
is how it works. When the action potential reaches
the axon terminals, the axon terminal responds
to the electrical impulse by producing chemicals

known as neurotransmitters. The neurotransmitters

9780170465052
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are released and move across the synaptic gap

o ®
to be received by the dendrites of the next neuron .Y
(Figure 5.2). The dendrite converts the chemical
Weblink

message into an electrical impulse, which then travels  an introduction to the

. . nervous system
to the soma. This continues from neuron to neuron, Y

enabling the message to be passed along,.

oY

Direction of travel of
the electrical impulse

Som

A

Dendrite

Synapse é“ 7

Axon terminal

Neurotransmitter :
Postsynaptic cell

Figure 5.2 A neuron is made up of dendrites, a soma and a myelin-coated
axon. An electrical stimulus travels along the neuron until it reaches the
axon terminals. In response to the electrical stimulation, the axon terminals
produce chemical neurotransmitters, which travel across the synapse. The
neurotransmitters reach the dendrites of the next neuron where the message
is converted into electrical stimulation and the process continues.

The developing brain

WB
Brain plasticity occurs throughout our lifetime.
The most rapid development and changes in brain i‘l;!J,ﬁgLs oF

structure and function occur during infancy and
adolescence, diminishing with age. This is called
developmental plasticity. As the immature brain
grows, brain development progresses through

a series of age-related stages, beginning with
neurogenesis (Figure 5.3).

Neurogenesis

From the third week of gestation to (and during)
adulthood, new brain cells are formed. The cells divide
and multiply, in a process known as neurogenesis.
Neurogenesis is followed by neural migration,
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Figure 5.3 Development of the brain during gestation and at birth

where neurons travel to their final location within the
nervous system. At the same time, dendrites grow and
extend to axons of other neurons, which results in the
formation of pathways between neurons (Figure 5.4).
This is known as neural maturation.

Synaptogenesis

At birth, not all neurons have developed synaptic
connections; rather, these connections form as

our brains develop. This process is referred to as
synaptogenesis. Synaptogenesis occurs throughout
a healthy person’s lifespan, but it occurs most
rapidly during early brain development. This is
when the brain overproduces both neurons and
synaptic connections, with the peak of synapse
formation beginning at about 2 months before birth
and continuing until approximately 2 years after
birth (Kolb & Gibb, 2011). This excess of neurons
and synapses allows the infant to develop the

range of sensory, motor (movement) and cognitive
(thinking) skills necessary for development. During
infancy, the brain is more ‘plastic’ or changeable; it
can ‘capture’ experience more efficiently because
there are more neurons available for the task than
later in life. This is why learning new things such

as language is easier in infancy compared to during

Figure 5.4 Even when neurons grow in culture, they
develop extensive networks and make connections
with one another.

other life span stages. Under normal circumstances,
assuming the infant is exposed to a variety of
stimuli, the child should be able to achieve their
optimal brain development during this time.

Throughout our life span, synaptogenesis
establishes new neural pathways that allow
different brain areas and structures to
communicate. New synapses are constantly created
and strengthened. This could be the result of

9780170465052
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learning, exposure to new experiences or even the
formation of memories. The pathways most often
stimulated are strengthened and are more likely
to become a permanent part of the brain. Less
active synapses are weakened and can ultimately
be removed. The removal of synapses is referred
to as synaptic pruning.

Synaptic pruning

In order to maximise its efficiency in transmitting
information, the brain undergoes a process of
synaptic pruning in which extra, weak or unused
synaptic connections are removed (Figure 5.5).

In the same way that pruning unhealthy branches
from a tree results in stronger growth next season,
synaptic pruning allows the remaining synaptic
networks to strengthen and expand through
repeated use. This ensures that neural transmission
is as efficient as possible. In this way, the process of
synaptic pruning and synaptogenesis follows the
principle of ‘use it or lose it’.

Synaptic pruning occurs throughout the
lifespan. It is most prolific during infancy and
childhood. Extensive pruning also occurs during
early adolescence (Kolb & Wishaw, 2014; Spear,
2010). Synaptic pruning allows the brain to
progressively develop more in-depth, efficient
and complex functions because there are fewer
connections and changes taking place. As a result,
the brain becomes more flexible for future learning.
The synapses to be pruned are determined by their
strength. Synaptic strength relies on neurons being
repeatedly activated. Clearly, the type of stimulation
neurons receive and how regularly they are
activated affects how our brains become ‘hardwired’.

Synaptic pruning and synaptogenesis occur
frequently in areas of the brain that are dedicated
to sensory organs, such as the visual, auditory,
gustatory (taste) and olfactory (smell) regions of
the brain. These regions are constantly bombarded
with sensory information and are continuously
remodelled to adapt to environmental stimuli.

Myelination

Myelination of axons begins before birth with the
most dramatic period occurring within the first

2 years of life. Myelin is a white, fatty substance that
coats the axons of some neurons, giving them a
whitish appearance (hence the name white matter).
Myelin protects and insulates the axon (Figure 5.6).
It also increases the speed at which the electrical

9780170465052
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Figure 5.5 The increase in axons and dendrites is greatest during the
first 2 years of life. During infancy, the brain develops an excess of
neurons to maximise the likelihood of absorbing environmental stimuli.
You can see that synaptic connections are increasing from 9 months to
2 years. There are more synaptic connections at 2 years than at 4 years,
showing that some of the synaptic connections have been pruned.

impulse travels within the neuron. The greater the .

-
number of myelinated neurons, the more efficient '|:
and faster the neural pathways work in that part of
the brain. Weblink

Use it or lose it: the
adolescent brain
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5.1.2 BRAIN
DEVELOPMENT

Figure 5.6 In some neurons the axon is coated with
a protective layer of myelin.

Neuroimaging has shown that the more
developed — or myelinated — the brain becomes, the
more you are able to integrate information from
multiple brain areas. Magnetic resonance imaging
studies have indicated that developmental processes
tend to occur in the brain in a back-to-front pattern,
explaining why the prefrontal cortex develops last.
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These studies have also shown that teens have less
white matter (myelinated axons) in the frontal lobes
compared to adults, and that myelin in the frontal
lobes increases throughout adolescence. With more
myelin comes growth of important neurocircuitry,
allowing for better flow of information between
brain regions.

Myelination greatly contributes to cognitive
behaviours (such as planning, decision-making
and organisation) and to emotional behaviour,
personality and social behaviour. Research suggests
that myelination begins before birth and can
continue until around the age of 30, when the
prefrontal cortex, the brain area responsible for
‘executive’ functions such as planning, decision-
making and thinking logically, is finally myelinated
(Sowell et al., 1999).

Table 5.1 summarises the stages of brain
development.

Table 5.1 Stages of brain development

Stage
Neurogenesis

Neural migration

Neural maturation

Synaptogenesis

Synaptic pruning
Myelination

What happens?
Brain cells divide and multiply, forming new neurons.

Brain neurons travel to their final destination, which
determines the neuron'’s function.

Brain neurons extend their axons and grow dendrites to
form synapses.

Synapses are formed between neurons so information can
be transmitted.

Extra, weak or unused synaptic connections are removed.

Myelin sheaths coat the neurons' axons.

Getting the best out
of your brain

Like all parts of the body, our brains change during
the ageing process (Table 5.2). For example, the
brain’s overall volume begins to shrink when
people are in their 30s or 40s, with the rate of
shrinkage increasing around age 60. Changes also

Table 5.2 Brain changes during normal ageing

Structural changes

»  Decrease in brain volume

»  Deterioration of myelin (slows processing and
cognition)

»  Reduced synaptic connections

»  Thinning of the cerebral cortex

»  Decline in adult neurogenesis

occur at the neural level. The myelin sheaths that
protect and insulate the axons begin to deteriorate.
The number of connections, or synapses, between
brain cells also drops. The normal ageing brain has
lower blood flow, and this reduces the most in the
frontal cortex. Adult neurogenesis, which supports
important brain functions such as learning and
memory, declines.

These structural and chemical changes lead to
mild, subtle changes in cognition, including slower
speed of thinking, decline in multi-tasking skills and
decline in attentional control. They do not affect the
person’s ability to carry out everyday tasks such as
shopping, cooking or driving, and they are considered
a normal part of the ageing process. There is growing
evidence that the brain is still plastic in healthy
older individuals and that people can still meet new
challenges and manage new tasks as they age.

There are strategies you can employ to delay
disease and keep the brain healthy and functioning
at peak performance well into old age. Ways
to promote healthy brain functioning include
maintaining mental stimulation, a healthy diet
and physical activity, building social support and
engaging in risk reduction.

Mental stimulation

Activities that are mentally engaging help to
exercise the brain and reduce the risk of cognitive
decline and dementia. Mental stimulation helps to
increase cognitive reserve (the mind’s resistance
to damage of the brain) with novelty, variety and
challenge. It involves using mental activity to build
up and strengthen the reserve of connections in our
brains. If our brains change with age, they can use
the built-up reserve to better cope with the changes.
In this way, mental stimulation helps to reduce

the loss of synapses (Morrison & Baxter, 2012).
Synaptic connections need to be used in order to
stay strong. Mentally stimulating activities such as
reading, playing or learning a musical instrument,

playing chess or learning a new language challenge

Cognitive changes

»  Slower processing of stimuli

»  Decline in multi-tasking ability

»  Decline in attention

»  Slower recall of words and names

»  Decline in ability to recall newly learned information
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the brain to make new neural connections and build
its reserves of brain cells (Figure 5.7). Learning
new information promotes neuroplasticity and
forms new synaptic connections.

Research suggests that people with greater
cognitive reserves are better able to stave off
symptoms of degenerative brain changes associated
with dementia or other brain diseases, such as
Parkinson’s disease, multiple sclerosis or stroke.
Mental stimulation is distinct from cognitive

training, which involves specifically designed

computerised training programs.

Figure 5.7 Engaging in mentally stimulating activities
helps the brain to function normally because it
increases the brain’s ability to resist damage, by
reducing the loss of synapses.

Diet

Just like any other organ in our bodies, our

brains respond to a healthy diet (Figure 5.8). The
brain needs glucose for energy, and the correct
building blocks, supplied through diet, to repair
damage and build more neurons, synapses and
neurotransmitters. A healthy diet is well-balanced,

Figure 5.8 A healthy diet helps maintain brain
function.
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low in cholesterol and saturated fats (such as fats
from animals and some plants), and high in protein
and unsaturated fats (such as fats from oily fish
and nuts). It also involves low alcohol and coffee

consumption.

Physical activity

Research studies show that physical activity
promotes neurogenesis (the formation of new
neurons) (Akatemia Suomen, 2016). Exercise
facilitates oxygen and growth factors in the brain
by stimulating the release of chemicals that result
in the production of new cells. This changes
synaptic structure and increases synaptic plasticity.
The functional changes that result have a broad
effect on overall brain health (Cotman et al., 2007).
Exercise helps to maintain cardiovascular health
(blood pressure and cholesterol levels). It facilitates
the release of neuromodulators such as serotonin,
dopamine and noradrenaline, which helps to reduce
depression. (A neuromodulator is a chemical
substance released by a neuron that affects the
transmission of signals between neurons.) Taking
the stairs instead of a lift, getting off the train,

bus or tram one stop before your stop and walking
the rest of the way, and dancing have all been
shown to improve brain health and function
(Teixeira-Machado et al., 2019).

Social support

Building social support networks helps to

reduce stress and challenge the brain. Research
has illustrated that social support is positively
associated with cortical thickness. It suggests that
supportive relationships are critically linked to
brain circuitry involved in emotional and social

processing (Sherman et al., 2016).

Risk reduction

One of the most obvious risk reduction strategies is
to take steps not to damage your brain. As discussed
earlier, the cerebral cortex is prone to damage
because it is near the outside of the brain and closest
to the skull. If you wear a seatbelt when in a car and
a helmet when riding a bike, motorbike or horse, or
when playing contact sports, you reduce your risk
of brain injury. There is also increasing evidence
that stress hormones damage brain neurons. To
limit your chance of damage from stress, use stress
management strategies such as going for a walk or
run, meditation or relaxation techniques.
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O=vr KEY CONCEPTS 5.1a

»  Neuroplasticity refers to the brain's ability to
change its structure and function as a result
of experience or in response to injury.

»  The brain is made up of interconnected
neurons.

» A neuron is made up of dendrites, a soma
and an axon, which is often myelinated.

»  Impulses move through a neuron via
electricity and between neurons via chemicals
called neurotransmitters.

»  Developmental plasticity refers to changes in
brain neurons and synaptic connections that
occur as a result of experience during specific
developmental stages.

Concept questions 5.1a

Remembering

1 What is neuroplasticity? ¥

2 What is the benefit of neuroplasticity? (I

3 Without referring to your textbook, define
developmental plasticity in 25 words or less. (@

4 How is a message passed from one neuron to
the next?{Fr

5 Identify the six stages of brain development. {F

6 How does synaptogenesis physically alter the
brain? {r

7 How does synaptic pruning physically alter the
brain? {r

Understanding

8 Use an example to explain why infants have
an excess of brain neurons. Why is the excess
of neurons later pruned? (€

9 Explain how continuing myelination of axons
enables an adolescent to perform more
complex behaviours than a child./@

The impact of experience

Research indicates that a person’s environment and
experience shapes their neural circuit development
and impacts their brain development and plasticity
throughout their life span. The types and variety
of stimuli a person is exposed to influences the

»  The stages of developmental plasticity
are neurogenesis, neural migration, neural
maturation, synaptogenesis, synaptic pruning
and myelination.

»  An adolescent's frontal lobes are not fully
myelinated, so they have not yet developed
the capacity to fully integrate information
and think in the same complex, logical or
abstract ways that an adult can.

»  Neuroplasticity occurs throughout the
lifespan.

»  There are strategies to help people maintain
their mental functioning across the lifespan.

Applying

10 Victor arrived in Australia from Croatia when
he was 4 years old. His family wanted to fit
into the Australian lifestyle so they never
spoke Croatian again. By the age of 6 years,
Victor had completely forgotten how to speak
Croatian. Name the process that caused this
and explain how it led to Victor losing the
ability to speak Croatian. ‘@

HOT Challenge —mll

11 In 2014, news sites reported the story of a US
teen boy riding in the front seat of an SUV
on the highway at night. He had a brilliant
idea: if he set the driver's armpit hair on fire, it
might impress the girls in the back. It did not
turn out quite the way he planned. The SUV
ran into a ditch, flipped over, and threw three
of the five occupants - all teenagers, none of
whom were wearing seat belts — out onto the
highway. Miraculously, no one was killed. (€

With reference to myelination, examine

this event and explain the teen boy's decision.

creation and pruning of brain synapses. The
strength of these synapses contributes to how
connected and efficient their neural networks
will be. In turn, these networks influence how
efficiently their brain transmits information and
what behaviours they are capable of.
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Brain plasticity and brain injury

The Bucharest project: the lasting impact
of neglect

Kirsten Weir

In 1989, Romanian dictator Nicolae Ceausescu
was removed from power. The world
discovered that 1770000 children were

being raised in Romania's impoverished
institutions. As the children’s plight became
public, Dr Nathan Fox, Director of the Child
Development Laboratory at the University of
Maryland, Dr Charles Nelson, Harvard Medical
School and Children's Hospital Boston, and
Charles Zeanah, MD, at Tulane University,
realised they had a unique opportunity to study
the effects of early institutionalisation on the
developing brain.

The trio launched their project in 2000 and
began by assessing 136 children who had been
living in Bucharest's institutions from birth. They
randomly assigned half of the children to live with
Romanian foster families, whom the researchers
recruited and assisted financially. The other half
remained in care as usual. The children ranged
in age from 6 months to nearly 3 years, with an
average age of 22 months.

Over the subsequent months and years,
the researchers returned to assess the children’s
development in both settings. They also
evaluated a control group of local children
who had never lived in an institution. They
found many profound problems among the
children who had been born into neglect.
Institutionalised children had delays in cognitive
function (thinking), motor development
(movement) and language. They showed

deficits in socio-emotional behaviours and
experienced more psychiatric disorders. They
also showed changes in the patterns of electrical
activity in their brains, as measured by an
electroencephalogram (EEG).

For children who were moved into foster
care, the picture was brighter. These children
showed improvements in language, 1Q and
social-emotional functioning. They were able to
form secure attachment relationships with their
caregivers and made dramatic gains in their ability
to express emotions.

While foster care produced notable
improvements, the children in foster homes
still lagged behind the control group of children
who had never been institutionalised. And
some foster children fared much better than
others. Those removed from the institutions
before age 2 made the biggest gains. ‘There's
a bit of plasticity in the system,” Fox says.

But to reverse the effects of neglect, he
adds, ‘the earlier, the better." In fact, when
kids were moved into foster care before
their second birthdays, by age 8 their brains’
electrical activity looked no different from
that of the control group. The researchers
also looked at structural differences, such as
size of the children's brains. They found that
institutionalised children had smaller brains,
with a lower volume of both grey matter (which
is made primarily of the soma of neurons) and
white matter (made up of myelinated axons).
Source: Adapted from Weir, K. (2014).
The lasting impact of neglect. Monitor on
Psychology, 45(6). https://www.apa.org/
monitor/2014/06/neglect

Questions

1 What was the aim of this study?

2 Identify the methodology used.

3 a Identify the population of research

interest.

b Identify the sample.

4 Why would these researchers have
studied the population that they did when
undertaking their research?

5 Identify the independent and dependent
variables in this study.

6 What conclusion(s) can be drawn from this
study?

HOT Challenge ==l

7 Identify one ethical principle related to this
study. Explain how this concept is involved
in the study.

9780170465052
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5.1.3 ADAPTIVE
PLASTICITY
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Response to learning

The brain alters the connections between synapses
and reorganises neural pathways as a result of
learning. We call this ability adaptive plasticity
(Table 5.3). This response continues throughout
the life span. During learning, neurons develop new
connections and form new synapses, or existing
synapses are strengthened. Information is then
able to pass from one neuron to the next faster. If
neurons are repeatedly stimulated, the transfer of
information across the synapse is strengthened and
the potential is enhanced for both transmitting and
receiving neuron firing when stimulated.

Learning a new language, for example, causes
extensive neuroplasticity in the brain as new
connections and pathways are formed. In the
early stages this mostly occurs in the frontal lobes
(situated in the front of the brain). As the person
becomes more fluent in this new language, the
neural activity shifts to the parts of the brain that
control more automatic motor processing. When
this happens, they will be able to automatically
answer a question or form a sentence without
having to translate it first. The person has created
new neural pathways (Grundy et al., 2017).

Table 5.3 Adaptive plasticity

Definition The ability of brain neurons to
alter the connections between
synapses to best suit a person'’s
environmental conditions when
learning something new or
when relearning something after
brain injury

When it occurs Occurs over the whole life span,
but is greatest during infancy

and early childhood

Impact on behaviour  Allows the brain to adapt
to changing environmental
circumstances or to loss of

function following brain injury

Response to injury

Remarkably, adaptive plasticity allows the brain

to also ‘rewire’ (or reorganise) itself after some
types of damage to compensate for a lost function
or to maximise existing functions. This rewiring
can happen at any stage during the life span.
Following brain injury, neurons in the undamaged
brain regions can sometimes take over the sensory
or motor functions that had been performed by
the damaged areas. This happens after repeated
stimulation. In effect, the brain works around the
damaged neurons. It attempts to construct other
neural pathways to compensate for functional loss,
essentially remapping the brain. Depending on
the type and extent of brain injury, plasticity may
also allow the damaged brain neurons to repair or
regenerate.

Adaptive plasticity mainly occurs as a result of
two processes that take place at the synapse
between neurons: sprouting and rerouting,.
Sprouting refers to the creation of new
connections between neurons. Sprouting involves
the generation of additional branches (either axon
terminals or dendrites) so the neuron can make
new connections with other active neurons.
Rerouting involves an undamaged neuron that has
lost connection with a damaged neuron connecting
with another neuron. This effectively shifts a lost
function from a damaged area to an undamaged
area and creates an alternative pathway between
active neurons. The loss of function has been
compensated for and communication is
reestablished (Figure 5.9).
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Rerouting Sprouting
New connections are made between active New axon and dendrite extensions allow
neurons to create alternative neural pathways existing neurons to form new connections

Undamaged
neuron

New
synapse

Damaged
neuron

New primary
circuit

B e S PV 3

Before After
Neural pathway Neural pathway

Neural connections by Collateral sprouting of

neuron A and neuron B neuron B after damage
Terminated pathway prior to degeneration to axon of neuron A

Figure 5.9 Structural changes in the brain can result from sprouting and rerouting of synapses between brain
neurons to allow your brain to adapt to environmental changes and/or injury.

ACTIVITY 5.1 REROUTING

Try it Apply it

1 Refer to Figure 5.10 a and b below. Identify 2 Mitchell has joined a development squad
two structural differences that have occurred for young cricketers. His new coach has
in neuron ii. watched Mitchell's bowling action and has

i ii suggested changing the way Mitchell releases
) the ball. Mitchell has been practising the

new technique for some time now and has
become more comfortable with it.

a  Would this be considered developmental
plasticity or adaptive plasticity?

b What changes would be taking place at the
neural level?

Exam ready

3 ([ VW 2013 EXAM SECTION A Q27 ADAPTEDJ

Brain plasticity

A only occurs in people recovering from
traumatic brain injury.

B occurs frequently in childhood but never
occurs in adulthood.

C occurs at the same rate in both childhood and

o adulthood.
D may be more evident in some areas of the
Figure 5.10 brain than in other areas of the brain.
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It has been discovered that the brain can
actually change its shape within a matter of weeks
(Figure 5.11, page 196). This can be in response
to certain mental and physical stimuli such as

those that occur when we learn something new.
Only recently have larger structural changes to
the brain been observed.

Shutterstock.com/whitehoune

a Neural networks
before training

b Neural networks 2 weeks
after training

C Neural networks 2 months
after stimulation

Figure 5.11 Adaptive potential plasticity allows the brain to recover and reduces the effects of

structures resulting from disease or injury.

ANALYSING RESEARCH 5.2

In the following study, researchers found that
newly generated neurons in the brains of young
rats who were successful at learning a new

task, such as pressing a bar to make a bell ring,
survived at a higher rate than in rats that didn't
learn the task. Young rats have more neurons
than adult rats, and they keep more if they learn
a new task.

Learning early in life may help keep
brain cells alive
How you use your brain, particularly during
adolescence, may help brain cells survive and could
impact on how your brain functions after puberty.
Scientists at Rutgers University have found that
newly generated neurons in the brains of young
rats who were successful at learning a new task,
such as pressing a bar to make a bell ring, survived.
However, nearly half of the same brain cells that
were made in rats who didn't succeed in learning
the task had died within 3 weeks. The researchers
proposed that the massive increase of new brain
cells that comes from learning helps young animals
leave the protectiveness of their mothers and
face the dangers, challenges and opportunities of
adulthood.

Scientists have known for years that neurons
in adult rats, which are plentiful but fewer in
numbers than during puberty, could be saved

with learning. They did not know if this would

be the case for young rats, which produce two to
four times more neurons than adult animals. They
found that new brain cells injected with dye a
few weeks earlier were still alive in those that had
learned the task (pressing a bar), while the cells in
those who had failed did not survive.

‘It's not learning that makes more cells," one
member of the research team reported. ‘It's that
the process of learning keeps new cells alive that
are already present at the time of the learning
experience. Since the process of producing new
brain cells on a cellular level is similar in humans,
ensuring that adolescents learn at optimal levels
is critical. You don't want the material to be too
easy to learn or to be so difficult that the student
gives up and doesn't learn.’

So, what does this mean for the adolescent?
While scientists can't measure individual brain
cells in humans, this study, on the cellular level,
provides a look at what is happening. This provides
a window into the amazing ability the brain has to
reorganise itself and form new neural connections
at such a transformational time in our lives.

Adapted with permission from ‘Learning Early in

Life May Help Keep Brain Cells Alive’ by Robin Lally,

Rutgers Today, May 26, 2014, https://www.rutgers.

edu/news/learning-early-life-may-help-keep-brain-

cells-alive#.U4TglihgorY
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Questions
1 What was the aim of this study?
2 a
b Identify the sample.
¢ Why would these researchers have
studied the population that they did when
undertaking their research?
3 What was the key result from this study?

Identify the population of research interest.

HOT Challenge ==l

4 Analyse the results of the research study.
In your response, include a discussion of
how each condition affected the survival
of brain cells, as well as a justification as to
whether the results can be generalised to
humans.

Research has shown that certain parts of
the brain are function-specific and can grow
and change shape when we learn. It is this type
of adaptive plasticity that enables us to change
our behaviour and adapt to changes in our
environment.

The physical impacts of learning are clearly
demonstrated by magnetic resonance imaging
(MRI) scans of the hippocampus (a brain area
involved in spatial navigation) shown in the
results of a 2000 study of 16 male London taxi
drivers. These scans use magnets and radio
frequencies to create structural images of the
brain. The taxi drivers had to memorise all
London streets (a test known as the Knowledge)
in order to obtain their taxi licence. After the
training was completed, scans showed the end or
posterior region of their hippocampus was
significantly larger than in males of a similar age

Science Photo Library/ISM/SOVEREIGN

who were not taxi drivers (Figure 5.12b).

In addition, they also showed that the more
experienced the driver was, the larger their
posterior hippocampus (Maguire et al., 2000). The
study results suggest that the brains of the
qualified taxi drivers changed to accommodate the
knowledge of London’s streets. It suggests that
the human brain remains plastic throughout the
lifespan, shaping and remodelling its structure to
allow it to adapt when we learn new tasks.

In his 2007 book, The Brain That Changes
Itself: Stories of Personal Triumph from the Frontiers
of Brain Science, Norman Doidge describes
numerous examples of individuals who experienced
changes in how they did things following brain
injury. One story features a surgeon who
suffered a stroke that paralysed his left arm.

Part of his rehabilitation was not to use his good
arm; to instead make himself use his left arm.
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Figure 5.12 a A frontal image of the human brain showing the location of the two hippocampi
(pink). b The mean volume measurements of anterior, body and posterior sections of the
hippocampi of London taxi drivers compared to a control group of non-taxi drivers.
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When the patient was asked to clean tables, at
first the task was not possible because he was
not allowed to use his right arm. Then, bit by
bit, he began to remember how to move his left
arm. Eventually, he learned to write and play
tennis again (Doidge, 2007). In this case it would
appear that the functions damaged by the stroke

ANALYSING RESEARCH 5.3

transferred themselves to regions of the brain
that were unaffected by the stroke. His brain
compensated for the lost ability caused by the
brain damage by reorganising and forming new
connections between intact neurons. In order
to reconnect, the neurons had to be stimulated
through repeated activity.

How playing the drums changes the brain

People who play drums regularly for years

differ from non-musical people in their brain
structure and function. The results of a study
using magnetic resonance imaging (MRI) data by
German researchers from Ruhr University Bochum
suggest that drummers have fewer, but thicker
fibres in the main connecting tract between the
two halves of their brain. In addition, their motor
brain areas are organised more efficiently.

Neuroscientists have long understood that
playing a musical instrument can change the
brain via neuroplastic processes. The Bochum
researchers were interested in drummers because
their motor coordination far surpasses that of
untrained people. ‘Most people can only perform
fine motor tasks with one hand and have problems
playing different rhythms with both hands at the
same time," explains Dr Lara Schlaffke, head of the
research team. ‘Drummers can do things that are
impossible for untrained people.’

The team intended to gain new insights into
the organisation of complex motor processes in the
brain by identifying brain changes associated with
this training. They tested 20 professional drummers
who had played their instruments for an average
of 17 years and currently practised for more than
10 hours per week. They examined them using
various MRI imaging techniques that provided
insights into brain structure and function. They
then compared the data with measurements of
24 non-musical control subjects. In the first step,
both groups had to play drums to test their abilities
and were then examined in the MRI scanner.

Drummers presented clear differences in the
front part of the corpus callosum, a brain structure
that connects the two hemispheres and whose front
part is responsible for motor planning (Figure 5.13).
Data indicated that drummers had fewer but

thicker fibres in this important connecting tract
between the brain hemispheres. This allowed them
to exchange information between the hemispheres
more quickly than the controls. The structure of the
corpus callosum also predicted the performance

in the drum test: the higher the measure of the
thickness of the fibres in the corpus callosum, the
better the drumming performance.

Corpus
callosum

Figure 5.13 Corpus callosum connects the two
hemispheres of the brain

Moreover, drummers' brains were less active
in motor tasks than that of control subjects. This
phenomenon is referred to as sparse sampling: in
professionals, a more efficient brain organisation
in these areas leads to less activation.

Source: Adapted with permission from press release,
'How playing the drums changes the brain',

by Julia Weiler, Ruhr-Universitdt Bochum,

09 December 2019, https://news.rub.de/english/
press-releases/2019-12-09-neuroscience-how-
playing-drums-changes-brain
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QUESTIONS

1 What was one possible aim of this study?

2 Construct a hypothesis for this research.

3 a
b Identify the sample.

4 |dentify the independent and dependent
variables in this study.

Identify the population of research interest.

5 State two findings from this study.

HOT Challenge =il

6 Write an evidence-based conclusion for this
study.

O=+r KEY CONCEPTS 5.1b

»  Adaptive plasticity occurs when the brain
alters the connections between synapses and
reorganises neural pathways as a result of
learning, or following injury.

»  After brain injury, neurons in an undamaged
brain region can sometimes take over
sensory and motor functions that had been
performed by damaged areas. This happens
after repeated stimulation.

Concept questions 5.1b

Remembering
1 Without referring to your textbook, define
adaptive plasticity in 25 words or less.{F

Understanding

2 How are developmental plasticity and
adaptive plasticity different? (@

3 How are sprouting and rerouting different?(@

Applying

4 Chantel received a laptop computer for
her 10th birthday. The next day she began
learning how to touch type. She has been
practising every day for the last month and
now she can type without having to look at
the keyboard. Use your knowledge of brain
plasticity to explain how learning to touch
type has changed Chantel's brain structure
and function.{€

5 Explain how adaptive plasticity could help
an adult who had sustained brain damage to
recover some or all lost function. /@

6 Can you teach an old dog new tricks? Provide
reasons for your decision. (@

9780170465052

»  Sprouting occurs when new connections
between neurons are created.

»  Rerouting occurs when an undamaged
neuron that has lost connection with a
damaged neuron can make new connections
with other active neurons.

»  Certain parts of the brain that are function-
specific can grow and change shape when we
learn.

HOT Challenge <=

7 Joeis a 15-year-old student. After school, he
prefers to play his favourite computer game
rather than complete the variety of homework
tasks he is given. In terms of adaptive
plasticity, explain why it is beneficial for Joe
to complete the varied homework tasks he is
given. Refer to synaptogenesis and synaptic
pruning in your answer. (€

8 Tim has been learning to speak English,
Italian and French from an early age. English
is spoken in his home, but Tim persists with
learning Italian because he is able to speak
to his nonna in Milan, Italy. He has not
practised speaking French as frequently as
Italian because he does not have a family
member in France to talk with. Identify
three ways in which Tim's brain has changed
in structure and function as a result of
his experiences with learning multiple
languages.(€
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5.2 Acquired brain injury

An acquired brain injury (ABI) refers to brain
damage that occurs after birth. This affects the
functional ability of the brain’s nerve cells. The
result of this damage is some form of impairment
or dysfunction, such as loss of speech. When a
person has an ABI, a portion of their brain cells is
destroyed or deteriorates.

Causes of acquired
brain injury
Acquired brain injuries can occur suddenly or they

can develop over time. They can be temporary
or permanent and may result in partial or total

MECHANISM OF
CLOSED HEAD INJURY

cognitive, physical, emotional or motor impairment.
Causes of ABI include disease, blows to the head,
alcohol and drug use, or oxygen deprivation.

Acquired brain injuries may occur suddenly as
a result of injury caused by an external force, such
as a traumatic blow to the head that damages brain
tissue or structures. This type of ABI is known as
a traumatic brain injury (TBI). They may result
from events such as a fall, an assault, a car accident,
shaken baby syndrome or during contact sports
(Figure 5.14). A TBI is not the same as a head
injury, since a person can experience an impact to
the head and sustain damage to the face, scalp and
skull without necessarily injuring their brain.

POST-ACCIDENT CONDITION

HEMORRHAGIC
OF
FRONTAL LOBE

TEMPORAL LOBE
ANTEROLATERAL VIEW OF THE BRAIN

HORIZONTAL CUT SECTION OF THE BRAIN

Figure 5.14 When a person receives a sudden, violent blow to the head, their head will jerk backward,

forward, or in both directions. Their brain rapidly moves backward and then forward, hitting the sides of
their skull. This can result in damage to brain tissue that increases the risk of traumatic brain injury (TBI).
(Note: ‘hemorrhagic’ means bleeding, and a contusion is a bruise.)
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Brain injury that occurs slowly over time as
a result of internal factors is referred to as a non-
traumatic brain injury (NTBI). Causes of NTBI
include:
» lack of oxygen to the brain (known as hypoxia
or anoxia) that injures brain tissue
» exposure to toxins (such as excessive and
prolonged alcohol or drug use)
» Infectious disease that inflames the brain
covering or the brain tissue itself
» tumours that damage surrounding brain tissue
and structures
» astroke as a result of a haemorrhage, or blockage
to blood vessels that supply blood to the brain
» degenerative neurological diseases that
cause abnormal changes to brain cells, such
as Alzheimer’s disease, multiple sclerosis or
Parkinson’s disease.
Figure 5.15 summarises the types of acquired
brain injury.

Effects of damage
to the cerebral cortex

The upper part of the brain consists of two large
cerebral hemispheres, each containing four lobes (see
Chapter 4). These two hemispheres are united by

a thick band of myelinated nerve fibres, the corpus
callosum, which transfers information registered in
one hemisphere to the other for processing. Thus, it
allows the hemispheres to communicate. Together,
the left and right hemispheres form the cerebrum
(Latin for brain), which is the largest and most highly
developed part of the human brain (Figure 5.16).

The outer layer of the cerebrum, the cerebral
cortex, is approximately 3 millimetres thick and it
is the largest brain structure. The cerebral cortex
contains approximately 70 per cent of the neurons
in the central nervous system, as well as the areas
responsible for higher, more complex mental
abilities such as intelligence, problem-solving,
language, planning and organisation, judgement,
movement, sensations, learning, memory, emotion
and consciousness.

The cerebral cortex is prone to damage
because it lies directly beneath the skull. When the
cerebral cortex is damaged, the result can be some
form of dysfunction. The degree of dysfunction and
how long it will last varies according to which area
of the brain was damaged and the level of severity
of the damage.

9780170465052
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Acquired brain injury (ABI)
Brain damage that occurs after birth, damages brain cells and causes dysfunction

Traumatic brain injury
(TBI)
External force damages
brain cells and causes

Non-traumatic brain injury
(NTBI)
Internal factors damage
brain cells and cause

dysfunction dysfunction

Examples Examples

o Fall e Stroke

o Assault e Tumour

o Accident e Infection

. Si)orts injury . Lacl:] ofboxygen

e Blast injury to the brain

® Degenerative

neurological
diseases

Figure 5.15 Types of acquired brain injury (ABI)

o

Figure 5.16 a A top view of the cerebral cortex; b a medial view of the
brain shows the cerebrum and the corpus callosum (central white structure).
The case of Phineas Gage (=
On 13 September 1848 Phineas Gage was WB

25 years old. He was employed as the foreman 5.2.1 ACQUIRED
of a crew blasting a cutting through a rocky BRAIN INJURY
outcrop in Cavendish, Vermont, USA. He was

packing explosive powder into a hole using a

tamping iron. The tamping iron struck the rock,

causing a spark that detonated the explosive

powder. The tamping iron, 110 centimetres long, e

3 centimetres in diameter and 6 kilograms in weight, WB

shot up and entered Phineas’ left cheek, passing 5.2.2 AREAS OF

THE CEREBRAL
CORTEX: EFFECT
OF BRAIN
DAMAGE

through his brain and skull and landing over
10 metres away (Figure 5.17). Remarkably Gage
survived, and was up and walking within minutes.

iStock.com/
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WB

5.2.3 BIOLOGICAL,
PSYCHOLOGICAL
AND SOCIAL
DYSFUNCTIONS
ASSOCIATED WITH
THE CEREBRAL
CORTEX

Alamy Stock Photo/GL Archive

Figure 5.17 Phineas Gage and the tamping iron
that entered his left cheek and exited his skull.

Back at his lodgings the attending physician, John
Harlow, cleaned the wound, removed small bone
fragments, replaced larger bone fragments and
closed the wound with adhesive strips. Although
Gage eventually recovered physically, those close
to him started to notice changes in his behaviour.
Twenty years later his physician reported:

His contractors, who regarded him as the most
efficient and capable foreman in their employ
previous to his injury, considered the change in
his mind so marked that they could not give him
his place again. He is fitful, irreverent, indulging
at times in the grossest profanity (which was

not previously his custom), manifesting but little
deference for his fellows, impatient of restraint

of advice when it conflicts with his desires, at
times pertinaciously obstinent [sic], yet capricious
and vacillating, devising many plans of future
operation, which are no sooner arranged than they
are abandoned in turn for others appearing more

Seasible. In this regard, his mind was radically
changed, so decidedly that his friends and
acquaintances said he was ‘no longer Gage’.

Harlow, J. M. (1848). Passage of an iron rod
through the head. Boston Med. Surg. J. 39,
389—3893. Viewed at https://neurophilosophy.files.
wordpress.com/2006/12/harlowbmsj1860.pdf

The case of Phineas Gage is notable because
it was the first time that people connected
brain injury with personality. Gage’s injuries
affected his biological, psychological and social
functioning.

»  Biological functioning refers to the way the body
and its various components operate. It refers
to all the voluntary and involuntary physical
behaviours that we engage in, such as combing
our hair, walking and breathing.

»  Psychological functioning involves our cognitive,
perceptual and emotional abilities. These
areas of behaviour underpin our ability
to communicate our thoughts as well as
understand others.

»  Social functioning refers to our interactions with
our environment and our ability to perform
everyday social tasks appropriately and to
maintain an adequate social life. Because we live in
groups and interact with others on a daily basis, it
is important that we are socially functional.

Brain injury causes the destruction or
deterioration of brain neurons. The severity of brain
injury varies according to the type and location. A
mild brain injury may be temporary. A moderate
brain injury may cause symptoms that last longer
and are more pronounced. A severe brain injury
may result in the person suffering life-changing and
debilitating problems. People who are in a coma or in
a minimally responsive state may remain dependent
on the care of others for the rest of their lives.

The long-term effects of an ABI are difficult to
predict and they will be different for each person.
Initially, the physical disabilities following brain
injury can be quite easy to see; however, disabilities
that affect thinking, emotion and behaviour can be
far harder to recognise (Table 5.4).

The biological, psychological and social
impact and recovery from an ABI depends on a
number of factors. These include the extent and
location of the brain damage, the age and general
health of the person, and the timing and the
quality of treatment. Disorders such as Parkinson’s
disease and multiple sclerosis typically impact the
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body’s ability to control movement. Other brain
injuries may have a greater impact on cognition,
personality and behaviour. An ABI may also lead

to mental health problems. Mental health problems
encompass a broad range of emotional and
behavioural difficulties that alter mood, thinking,
communication or behaviour (or a combination of
these) to the degree that a person cannot effectively

Brain plasticity and brain injury

cope with the demands of day-to-day living.
Compared with the general population, people
with an ABI are more likely to suffer mental health
problems, such as adjustment disorders, depression
and anxiety, and drug and alcohol abuse.

There are some injuries to specific brain areas
that cause distinct losses of function. These include
spatial neglect and aphasias.

Table 5.4 Possible ABI symptoms

Biological

»  Headaches

»  Speech deficits

»  Loss of motor skills

»  Changes in senses, e.g. loss of taste
»  Sleep disturbances

»  Loss of balance and coordination

»  Seizures

»  Stiffness and shakiness

»  Numbness or tingling

»  Ringing in ears

Psychological

Cognitive

Difficulty processing information
Difficulty planning, organising and
problem-solving

Problems with orienting to person, place
or time

Loss of attention and concentration
Difficulty understanding language
(written and spoken) and accessing
memorised language

Emotional/Behavioural

Social

Encroaching on personal space of others
Abnormal sexual behaviour
Inappropriate touching

Isolating from others

Change in relationships with others
Lack of self-awareness

Inability to identify social cues

»  Increased aggression

»  Increased anxiety
»  Depression
»  Dulled emotions

»  Increased inhibition and impulsivity

»  Apathy

»  Mood swings

ACTIVITY 5.2 PHINEAS GAGE

Try it

1 Reread the information about Phineas Gage.
Watch the video in the weblink: Phineas Gage.

Apply it

2 As time progressed, Phineas Gage
demonstrated a number of changes in
behaviour. Identify the listed changes
experienced by Phineas Gage following his
accident as either biological (B), psychological
(P) or social (S).

»  Gage changed from friendly and quietly
spoken to impatient and aggressive.

»  Gage had trouble maintaining friendships.

»  Gage changed from considerate to
irresponsible and impulsive.

»  Gage developed difficulties with
problem-solving.

»  Gage could no longer manage his job as
a railway worker.
»  Gage had impaired ability to sustain his

attention.
»  Gage had difficulty moving some facial
muscles.
Exam ready

3 Select the correct option(s). Sal was in a
serious accident and sustained a traumatic
brain injury (TBI). A possible biological impact
of Sal's brain injury could be:

impaired memory.
breakdown of family relationships.

mood swings.

O N w >

impaired motor activity.
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5.2.4 SPATIAL
NEGLECT
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Spatial neglect

Damage to the right parietal lobe can sometimes
cause spatial neglect. This is a tendency to ignore
the left or right side of visual space after a brain-
damaging event, such as a stroke (Figure 5.18).
Spatial neglect is more common following injury
to the parietal lobe in the brain’s right hemisphere,
but it can also occur as a result of parietal lobe
damage in the left hemisphere.

When blood flow to the right parietal lobe is
blocked, neurons can be severely damaged. Often
sufferers of spatial neglect will not eat food on
the left side of a plate and some even refuse to
acknowledge a paralysed left arm as their own
(Springer & Deutsch, 1998). Spatial neglect is
not the same as blindness, because the person’s
eyesight has not been damaged. Spatial neglect is
primarily a disorder of attention whereby patients
characteristically fail to respond to stimuli located
on one side of their body. Although most people
with spatial neglect may eventually recover, the
evidence suggests that they continue to have
significant cognitive impairments, particularly
relating to attention (Li & Malhotra, 2015).
Spatial neglect is a disabling condition for many
who have it, making them unable to drive on the
road because of the reduced awareness of their
environment (Sarwar & Emmady, 2021).
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Original drawing

Aphasias

The left hemisphere contains the language centres,
known as Broca’s area and Wernicke’s area. Broca’s
area, located in the left frontal lobe, is responsible
for speech production. Wernicke’s area, in the left
temporal lobe, is responsible for understanding
written and spoken language. Damage to either of
these areas can result in aphasia (Table 5.5).
Aphasia is an acquired language impairment that
results from brain damage, usually in the left
hemisphere. However, aphasia can be caused by
damage to any one of the cortical areas involved in
language. Some aphasia sufferers can speak fluently
but they cannot read; others may understand what
they read but they cannot speak; some can read but
not write; some can read numbers but not letters;
and others can sing but cannot speak.

In the late 1800s, French physician Paul Broca
studied patients with damage to the lower left
frontal lobe, close to the motor cortex. This area
later became known as Broca’s area. He discovered
that while patients with damage to this area could
understand what was said to them and knew what
they wanted to say in response, they simply could not
say it. They may have been able to move their tongue
and lips, but they had no ability to say all or some
of the words required. Broca called this condition
Broca’s aphasia (also known as expressive aphasia).

100
_—_‘
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Patient's reproduction

Figure 5.18 A person with spatial neglect tends to ignore one side of their visual space. The picture on the left
shows what the person was asked to copy, and the picture on the right shows what they drew. You can see that
the person completely ignored or neglected the left-hand side of the picture.
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Table 5.5 Features of Broca's aphasia and Wernicke's aphasia

Broca's aphasia

Inability to produce clear, fluent speech that others can
understand

Speech is slow and slurred, and words are not properly
formed

Person can understand language

Person is usually aware of their inability to communicate
effectively

A typical patient with Broca’s aphasia speaks
slowly and laboriously and uses simple sentences.
Usually only the concrete words are pronounced
and the connecting words are omitted. They might
say, for example, ‘Boy went beach’ instead of “The
boy went to the beach’. The ‘sentence’ makes sense
in some ways, but it is not articulate (fluent) and
is incomplete. Some patients with Broca’'s aphasia
cannot speak at all. The ability to write is usually
impaired as well.

Around the same time, German physician and
psychiatrist Carl Wernicke studied patients with a
different language deficit — the inability to
understand speech or to produce coherent
language. He identified a part of the brain in the

Broca's area
Carries out vital stages of language formulation
and expression, regardless of whether

a person has the motor ability to form the
sounds necessary for words

Insular cortex
Functions to provide motor control,
emotion, self-awareness and

also processing of language

Wernicke's aphasia

Inability to understand language (written and spoken)
Speech is clear and words are properly formed

Words that are put together are not grammatically correct
and sentences do not make sense

Person is often unaware of their inability to communicate
effectively

left temporal lobe close to the primary auditory
cortex as being the area responsible for language
comprehension — Wernicke’s area. The resultant
language loss following damage to this area
became known as Wernicke’s aphasia.

‘While we know that Broca’s area and
‘Wernicke’s area are crucial to speech production and
understanding language, we also know that other
areas of the brain are involved in language too. These
include the angular gyrus in the parietal lobe, the
insular cortex, the basal ganglia and the cerebellum
(Figure 5.19). These areas form a network that allows
us to process words and word sequences so we can
understand their context and meaning. As a result,
we are able to understand and produce language.

Angular gyrus
Assembles information
for reading, writing and
interpretation of what
is written

Wernicke's area
Determines context and
meaning by processing
words and word sequences.

Figure 5.19 A number of brain areas work together as a network so we can understand and produce

language.
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ACTIVITY 5.3 TYPES OF APHASIA

Try it

1

Read the transcripts of Patients 1 and 2 below. In each case, the patient was shown a picture book
of Cinderella and was asked to retell the story. Based on the transcripts, which types of aphasia do

you believe Patient 1 and Patient 2 have?

Patient 1 — Speech sample

‘First | started with a little, small it was the
lady's little which was thing that | wanted
before | could remember, but | can't do it
now. | look carefully about what he looked
around but he couldn't really try it about
there.

At the same time, all these things, at least
one, two, three people. Which were clever to
the people. This, this and she supported to
do that. | don't know, buy anyway, the say
thinking.’
Source: https://neupsykey.com/language-
processing-disorders/

Patient 2 — Speech sample

‘Cinderella ... poor ... um adopted he ...
scrubbed floor, um, tidy ... poor, um ...
adopted ... Si-sisters and mother ... ball. Ball,
prince um, shoe ...

Scrubbed and uh washed and ... tidy, uh,
sisters and mother, prince, no, prince, yes.

Cinderella hooked prince. Um, um, shoes
um, twelve o'clock ball ... finished.’

Source: ‘Linguistics 110 Linguistic Analysis:
Sentences & Dialects - Lecture number one -
what is language?’, Bucknell University, https://
www.departments.bucknell.edu/linguistics/
lectures/aphasia.html

indicators in each Cinderella story allowed
you to reach your conclusion?

3

O nNn w >

Apply it Exam ready
2 Based on your answers to question, what ’ 2002 EXAM 1 Q4 ADAPTEDJ

Amber is able to speak clearly and she mostly
uses long sentences. However, when she
speaks, the words are mostly meaningless
and she has difficulty comprehending what
other people are saying. Amber's symptoms
are consistent with brain damage to

Broca's area in the frontal lobe.

Broca's area in the temporal lobe.

Wernicke's area in the temporal lobe.

Wernicke's area in the occipital lobe.

O+ KEY CONCEPTS 5.2

»

An acquired brain injury (ABI) is any type of
brain injury that occurs after birth.

An ABI can be due to an injury from an
external force, such as a blow to the head.
This is called a traumatic brain injury (TBI).
An ABI can be due to an injury from an
internal factor, such as lack of oxygen. This is
called a non-traumatic brain injury (NTBI).

»

»

»

Brain injury can affect a person’s biological,
psychological and social functioning.
Damage to the right parietal lobe can
sometimes cause spatial neglect.

Damage to the left hemisphere can produce
impaired language ability known as aphasia.
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Concept questions 5.2

Remembering
1 Whatis an ABI? {r

2 List the two types of ABIL.(F
3 How is each type of ABI caused?{F
4 What is spatial neglect?{F

Understanding

5 Explain how Broca's aphasia and Wernicke's
aphasia are similar but different.({@

6 Explain why the cerebral cortex is the part of
the brain that is most prone to injury.(@

Applying
7 Based on the changes experienced by Phineas
Gage, what does injury to the frontal lobe

Brain plasticity and brain injury

Symptoms: inappropriate touching, changes
in mood and personality, inability to follow
group rules, involuntary muscle spasms,
difficulty understanding written and spoken
language, invasion of personal space of
others, inability to smile, speech difficulties,
difficulty recognising shapes.

HOT Challenge <=l

9 Watch the weblink Australian BMX star Kai
Sakakibara's brave battle following brain
injury. Determine if, and how, Kai's ABI has
affected his biological, psychological and/or
social functioning.(€

suggest about the role of this area of the brain?/{@ 10 Explain the impact of Wernicke's aphasia on

8 Create a table that shows whether the
following symptoms of ABI are biological,
psychological or social.(@

Neurological disorders are diseases or events that
affect the brain, the spinal cord and the nerves that
connect them. All neurological disorders result from
damage to the nervous system either due to genetic
causes or after birth due to environmental causes.
ABIs are an example of a neurological disorder.

Table 5.6 Examples of neurological disorders

Disorder Symptoms
Quadriplegia Unable to move body trunk, legs and arms
Paraplegia Unable to move the lower part of the body - legs, feet,

stomach muscles

Acquired brain injury See page 198

someone’'s life. @

Where the damage takes place and the severity of
damage determines to what extent communication,
vision, hearing, movement and cognition are
impacted. These disorders have a range of biological,
psychological and social/behavioural symptoms for
the person with the disorder (Table 5.6).

Cause(s)
getting past the injury site

messages getting past the injury site

See page 196

«l
4
O‘.

Weblink
Australian BMX star
Kai Sakakibara’s
brave battle following
brain injury

Injury to the spinal cord at the neck, preventing messages

Injury to the spinal cord below the neck, preventing

Cerebral palsy

Epilepsy

Motor neurone
disease (MND)

Multiple sclerosis (MS)

9780170465052

Lack of muscle control, affecting posture, reflex and
balance; visual, learning, hearing, speech, epilepsy and
intellectual impairments

Seizures of varying severity

Progressive weakening of muscles involved in moving,
breathing, swallowing and speaking

Muscle tingling and spasms, paralysis of limbs, difficulty
walking, loss of bladder control, vision problems

Brain injury during pregnancy or shortly after birth

Genetic causes; head trauma; infection; brain tumour

Genetic and environmental factors cause degeneration of motor
neurons (neurons that relay signals from brain to muscles)

Malfunctioning immune system attacks the myelin coating
around the axons of neurons
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Disorder

Huntington's disease

Lewy body disease

Parkinson's disease

Tourette's syndrome

Alzheimer's disease

—

WB

5.3.1
PARKINSON'S
DISEASE

NELSON PSYCHOLOGY VCE UNITS 1 & 2

Symptoms

Involuntary jerking, muscle rigidity; abnormal eye
movements; impaired gait; difficulty speaking or
swallowing; difficulty prioritising tasks and learning new
information; lack of impulse control; social withdrawal;
feelings of sadness

Visual hallucinations, movement disorders, poor regulation
of bodily functions, cognitive and sleep difficulties

Difficulty in walking, talking, writing, dressing and
other everyday tasks; tremors

Tics (sudden, intermittent movements or sounds)
such as eye blinking, head jerking or grunting; other
conditions such as attention deficit hyperactivity
disorder (ADHD) and autism often associated

Persistent memory lapses; difficulty concentrating,
thinking, making judgements, decisions, planning;
depression; apathy; social withdrawal; mood swings;
delusions; wandering

CASE STUDY 5.1

Cause(s)

Single gene defect inherited from mother or father

Protein deposits (Lewy bodies) develop in the nerve cells that
make up the brain

Genetic and environmental causes. Due to the lack of the
neurotransmitter, dopamine

Genetic and environmental causes. Neurotransmitters such
as dopamine and serotonin thought to be involved. Three to
four times more likely in males than in females

Genetic, environmental and lifestyle factors. Brain proteins
fail to function, which disrupts the work of neurons. Neurons
lose their connections and die

Iva Moutelikova

There was absolutely no warning before the
seizure came on. One moment, | was trying

to open a door and feeling a bit weak, and the
next thing | knew, | was being taken to the
hospital in an ambulance. I lost almost an hour
of my memory and have no recollection of what
happened.

My colleagues told me that | fell into a perfect
recovery position, and then, there was a lot of
shaking. Once that stopped, | was sort of ‘awake’,
walking around aimlessly and even giggling. It
made me feel uncomfortable hearing this story ...

In the hospital, they did a few tests, and | was
told that it could have been an isolated seizure,
which can happen to anyone once during their
lifetime. To be honest with you, it didn't feel like
a big deal ...

One afternoon, about 10 months later,
while | was walking outside, | suddenly started
feeling really scared, like | was about to lose
control over my body. | knew something really
bad was about to happen, and | didn't know
what to do.

| looked around, but there was nobody on
the street ... | felt a huge amount of panic and
started walking really fast ...

Through my eyes: Epilepsy diagnosis in adulthood

Now, knowing more about epilepsy, |
know that this feeling of extreme dread was
a symptom called aura that some people
experience before a seizure. The smart thing
would have been to sit down rather than keep
walking, but | couldn't think clearly. | had never
felt like this before.

| woke up about 50 minutes later — again,
in an ambulance. Because | was walking
so fast while the seizure started, | fell very
hard, hitting my face on the hard concrete
pavement ...

The paramedics asked me whether | knew
my name, what day it was, and the other usual
questions ... | was told that there were six people
looking after me who called the ambulance and
waited with me. Apparently, my seizure lasted
about 25 minutes. | am very grateful to these
kind strangers for getting me help ...

| spent about 7 hours in the hospital that
afternoon. | had an ECG [electrocardiogram:
records electrical signals in the heart] and other
tests ... In the following weeks, | got referred for
a CT scan and an MRI.

| vividly remember a conversation that | had
with my epilepsy nurse ... We were discussing my
condition, and she asked me what | knew about
SUDEP ... She explained that SUDEP means a
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sudden unexpected death in epilepsy. She asked
me whether | wanted to know more about it,
insisting that every person with epilepsy has

to know about it. That was one of the worst
mornings | have ever had.

... [Mly neurologist finally gave me an epilepsy
diagnosis, as suspected, and | was put on anti-
seizure medication ... | decided to stop drinking
alcohol completely, because ... | didn't want to
mix it with my medication. Funnily enough, for
some people | knew, my stopping drinking was the
hardest thing for them to understand ... Whatever
condition you have, there will always be people
who won't take it seriously. They might dismiss it
or act like you are being dramatic.

Within a few months, | started having horrible
migraine. Adjusting to the side effects of my new
medication, having regular migraine episodes,

and dealing with the new diagnosis was a lot to
handle, especially with no family nearby.

Around this time, | started having mental
health problems. | developed anxiety, and every
time | felt anxious, | kept thinking that | was
about to have a seizure ... | decided to go to
therapy ... [I] also changed my medication and
decided to take a much lower dose, which agreed
with me so much better.

It's been 6 years since my last seizure,
and 6 years since | have been taking epilepsy
medication ... Epilepsy hasn't stopped me from
enjoying my life and doing the things | love.

Extracts republished from ‘Through My Eyes:

Epilepsy diagnosis in adulthood' by Iva Moutelikova

(2021, November 30) by permission of Medical

News Today, https://www.medicalnewstoday.com/

articles/through-my-eyes-epilepsy

Questions

1 Summarise the case study in no more than 250
words. Make sure you identify the key points.

2 Identify the impacts on psychological,
biological or social functioning for a person
suffering from epilepsy.

3 Is epilepsy a neurological disorder? Give a
reason(s) for your answer.

INVESTIGATION 5.1 NEUROLOGICAL DISORDERS

Scientific investigation methodology

Case study

supported by evidence.

Questions

What is the neurological disorder?
How prevalent is it in society?

Is it inherited?

What causes it?

How is it diagnosed?

What are the symptoms?

Does it have different stages?

00 N O L1 A W N -

9 How is it treated?

(—
4 What was the purpose of the paramedics asking

Iva Moutelikova questions such as ‘What is your WB

name?' and ‘What is today's date?’ LOGBOOK
TEMPLATE:
CASE STUDY
«l
) :

Investigate a well-known personality or sports person who has been diagnosed with one of the
neurological disorders (listed in Table 5.6, pages 203-4). Construct a case study of this person by
answering the following questions and, where possible, providing examples from your investigated
personality or sports person. Make sure that all the information you present is scientific and is

How does it impact on a person's psychological, biological and social functioning?

10 What lifestyle changes can a person make to ease the symptoms?
Make sure you correctly reference all your sources using APA referencing format.

Logbook template:
Case study

al
o‘:

Data calculator
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Contemporary research
in neurological disorders

Modern research techniques and technology enable
scientists and neurologists to study the brain in a

non-invasive way (Figure 5.20).

Figure 5.20 MRIs are used to examine the brain.
This pair of cross-sectional MRIs of the brain show
a normal tissue and b tissue of a brain that has had
almost complete removal of the right hemisphere to
stop severe seizures.

In-vitro testing

A model is a representation of something where
the real thing cannot be used because it is too
big, too small or not ethical. Some models may
be in vitro; that is, they are studies conducted
in a test tube or controlled environment, rather
than on a living organism. In-vitro testing
allows scientists to isolate specific cells and focus
their observations on specific mechanisms or
processes. Work on rodent brains has taught us
much of what we know about the synapse. This
sort of work is difficult to do on living human
tissue because of ethical issues. When using this
method, scientists are not bound by the same
ethical constraints they would be if live animal
(human and non-human) participants were
used. While in-vitro models have been useful in
enhancing our understanding of neurological
disorders, they also have their limitations. For
example, cells grow differently in test tubes than
in humans. They do not replicate the precise
cellular conditions of a whole living body.

Animal models

As information is gathered and scientists want to
learn more, they eventually need to test their ideas
in vivo, or on a living animal (Figure 5.21). Animal
studies are a form of in-vivo research and they are

often used because they allow researchers to observe
the overall effects of an experiment on a living
subject. Animal models, while not a perfect substitute
for human models, provide a closer approximation

of human responses because of the many biological
similarities shared by humans and animals. Many
animals — for example, mice and monkeys — have

the same organs and systems as humans, and they
perform in much the same way.

Figure 5.21 Mice are the most frequently used
model in scientific research.

Use of an animal model in research enables
researchers to carry out experiments that would
be ethically prohibited with humans. When animal
models are used, researchers must apply the
ethical concepts of non-maleficence (any action
should not be disproportionate to the benefits)
and respect (all living things deserve respect
and, where possible, are protected). Using animal
models enables researchers to test the effects of
a range of possible treatments for neurological
disorders before those treatments are given
to humans.

Historically, animal models have been key in the
discovery of drugs for a range of mental disorders,
including anxiety, depression and schizophrenia,
and neurological disorders such as Parkinson’s
disease, Huntington’s disease and multiple sclerosis.

Neuroimaging: a window
to the brain

Neuroimaging provides a non-invasive way to study
the brain and is used to detect structural damage
and assess functional changes in the brain due to
disease or injury (Figure 5.22). Both functional and
structural imaging have contributed dramatically

to our understanding of the causes of various
neurological disorders and their diagnosis and

management.

9780170465052
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Figure 5.22 Positron emission tomography (PET)
scans showing a a healthy brain and b a brain
affected by Alzheimer's disease, which indicates
lower blood flow and function

The most widely used neuroimaging
technologies for investigating brain structure

and function and neurological disorders are the

following.

»  Electroencephalograms (EEG) measure the
electrical activity of the brain. They are used to
detect abnormal electrical activity within the
brain, such as that produced during an epileptic
seizure (Figure 5.23).

»  Computerised tomography (CT) scans are X-rays
of the brain that produce an image of brain

Electrodes
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T
A

Brain
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Brain plasticity and brain injury

structure; they are less expensive than MRIs
and PET scans and more commonly used
(Figure 5.24a).

»  Magnetic resonance imaging (MRI) scans use strong
magnetic fields and radio waves to produce a
detailed image of brain structure (Figure 5.24b).

»  Functional MRI (fMRI) scans provide active
images of the brain’s metabolic functioning,
such as blood flow (Figure 5.24c).

»  Positron emission tomography (PET) scans
require the patient to take in (drink or inject) a
radioactive dye prior to the scan; this is used to
show the metabolic functioning of tissues and
organs. Tissues with high metabolic rates will
show up as bright spots on a computer screen.
The PET scan in Figure 5.24d used radioactive
glucose injected into the bloodstream to track
blood flow to the brain to produce a colour-
coded image of brain activity.

More sophisticated neuroimaging techniques
provide extremely sensitive measures of

changes in brain structure and function.

These include diffusion tensor imaging (DTT),

magnetic resonance spectroscopy (MRS), the

‘trimodal’ model and magnetoencephalography

(MEG).

EEG reading

Figure 5.23 An electroencephalogram detects electrical activity in the brain.
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Diffusion tensor imaging

Diffusion tensor imaging (DTT) is a relatively
new and advanced form of MRI. It is used

to investigate the structure of white matter
and can detect microstructural damage, such
as damage to axons, which is not visible on
standard MRI and CT images. It also provides
information about white matter tracts and the
connectivity of different brain regions. Because
DTT is non-invasive, it can be used in vivo (in
a living organism) to evaluate changes in brain
tissue caused by a neurodegenerative disease,
the progression of the disease, and possible
treatment responses.

DTTI is an extremely sensitive measure of the
direction and motion of water molecules within
living tissue. It is based on the principle that
water molecules tend to diffuse more freely along
the direction of bundles of axon fibres rather
than across them. This is because there are fewer
obstructions on the axon fibre to restrict the
movement of the molecules. By measuring the
displacement of water molecules, abnormalities
caused by neurodegenerative diseases can be
identified. These abnormalities include loss
of fibres, demyelination, damage within fibres
and damage to support tissue around them
(Beaulieu, 2002).

Figure 5.24 Top (axial) and side (sagittal) views of the human brain using a CT scan, b MRI scan, ¢ fMRI scan and d PET scan.

The information obtained from a DTT image
can be condensed into either one number or four
numbers. Condensation into four numbers is
often used to display the image with an R (red),

a G (green), and a B (blue) colour relating to

the orientation of axons, and a brightness value
(Figure 5.25). This information can be used to
determine the brain’s cellular organisation and how
intact the structure of a brain network is.

DTT has successfully been used to study
patients with neurodegenerative disorders
including multiple sclerosis, epilepsy and
Alzheimer’s disease. It has also been widely used to
assess the brain’s white matter structure after TBI
(MacDonald et al., 2007; Kinnunen et al., 2011).

Figure 5.25 DTI scan of white matter fibre tracts in
the adult human brain
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Magnetic resonance
spectroscopy

Magnetic resonance spectroscopy (MRS) is a
relatively new, non-invasive tool used to measure
the chemical composition of tissues in vivo. It can
identify changes in brain metabolism (how the
brain uses energy to support and sustain cellular
processes). When neurons increase their firing
rate, they use more energy. This energy is supplied
by chemical reactions in and around the neurons.
The increased metabolic activity increases the
demand for the basic fuels of metabolism (glucose
and oxygen). This increased use of glucose and
oxygen is associated with increased blood flow to
the region, so blood flow is an indicator of neural
activity (Figure 5.26). Signals indicating increased
blood flow in the brain can be used to construct
detailed images of the brain that reveal brain
activity (Ramsey, 2012).

Many traumatic brain injuries and
neurodegenerative disorders result in cognitive
dysfunction for the person affected. However, this
change in brain function is often manifested slowly.
‘When neurodegeneration is suspected, MRS can
be used to identify changes in brain metabolism.
Treatments that may have a more favourable

outcome for the person can then be offered
(Eisele et al., 2020).

Figure 5.26 Magnetic resonance spectroscopy (MRS)
can detect in vivo the biochemical changes that occur
in the brains of people with specific neurodegenerative
diseases, such as brain cancer (shown here).

9780170465052
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The trimodal method

The newly developed trimodal method combines
three brain imaging techniques to provide more
detailed images of the brain (Figure 5.27).

This technique can show the exact timing and
location of brain responses to a stimulus. The
method combines functional MRI (fMRI), EEG
and a new technique called EROS (event-related
optical signal). The fMRI shows where things
are happening in the brain, the EEG show when
things happen in the brain and EROS accurately
assesses the time of brain responses. Together
they produce remarkably clear and detailed
images of what is happening in the brain,

where it is happening and when it is happening.

Figure 5.27 A new approach to brain imaging
combines functional MRI, electroencephalography
and a technique known as EROS, which shines near-
infrared light on the scalp to capture brain activity.

Magnetoencephalography

A magnetoencephalography (MEG) scanner can
look inside the brain and detect the extremely
weak magnetic signals that are generated by
electrical currents flowing through active
neurons. The scanner maps the brain activity
and can be used to precisely identify the
location that is active during an epileptic
seizure (Figure 5.28).
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Figure 5.28 a Scanning the brain using a MEG machine; b images from MEG show the sites of brain activity
during epileptic seizure (red areas) in a patient.

O=r KEY CONCEPTS 5.3

»  All neurological disorders are the result of
damage to the nervous system.

»  Neurological disorders affect the brain, the
spinal cord and the nerves that connect them.

»  Neurological disorders can affect biological,
psychological and social functioning.

»  Research may be in vitro or in vivo.

»  Researchers often use animal models
to investigate the causes, progress and

Concept questions 5.3

Remembering

1 What is a neurological disorder? {F

2 List three examples of a neurological disorder.{F

3 List three advantages of using neuroimaging
tests to investigate a neurological disorder. ¥

4 Name three types of neuroimaging technologies
used to investigate neurological disorders. {F

Understanding

5 Explain the difference between in-vivo
research and in-vitro research. (@

6 Explain at least two advantages and two
limitations of using animal models. /@

treatment of neurological disorders in
humans.

»  Neuroimaging technologies such as CT scans,
MRI scans and PET scans provide images of the
physiological impacts of neurological disorders.

»  New neuroimaging technologies such as
DTI, MRS, the trimodal model and MEG can
provide even more detailed images of the
workings of the brain.

Applying

7 A neuropsychologist was presented with a
patient who had a suspected ABI. Explain how
an MRI scan would provide information useful
for diagnosis. (@

HOT Challenge <=l

8 Create a table to compare four different
brain-imaging technologies. Decide on
at least three different criteria to use for
comparison. @

m Chronic traumatic encephalopathy

Chronic traumatic encephalopathy (CTE) is a
progressive (gradually increasing), degenerative
(worsening) and fatal brain disease associated with
repeated blows to the head over a long period. This
disease is characterised by cognitive, motor and
affective (emotional) dysfunction.

The term ‘encephalopathy’ is a broad term
for any brain disease that alters brain function or
structure. It originates from the Ancient Greek en
(meaning in), kephale (meaning head) and patheia
(meaning suffering). If a person suffers a chronic
(long-lasting) and traumatic encephalopathy they

9780170465052
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Reproduced with permission from

Professor Ann McKee

experience a permanent, severe and lasting injury
to their brain that can lead to serious mental,
emotional and behavioural problems, which may be
life-threatening.

Over a century ago, CTE was called ‘punch-
drunk syndrome’ because it was originally found
in the autopsied brains of professional and amateur
boxers who had received repeated blows to the
head and multiple concussions (Buckland et al.,
2019). Recently, however, CTE has been found
in athletes who play contact sports, military
veterans who have been in active combat and
received multiple head traumas, accident victims
who have suffered head injuries and others with
a history of repetitive head impacts. A research
study conducted in 2017 at Boston University
(Mez et al., 2017) examined 202 brains from
deceased football players and found that 177 of
them (87 per cent) had signs of CTE from repeated
blows to the head (Figure 5.29). In Australia,
cases are now being identified in players from
professional sports such as rugby and Australian
rules football.
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Figure 5.29 The normal brain on the left shows
no signs of degeneration compared to the brain of a
person in stage 4 of CTE. The image of the affected
brain shows how CTE damages brain neurons and
tissue, and leads to severe atrophy of the brain.

What causes CTE?

It is currently understood that the only risk factor
for CTE is repeated TBI (Buckland et al., 2019). If
you experience a forceful blow or repetitive blows
to the head, your head suddenly moves rapidly
back and forth in a whiplash-like fashion (Figure
5.14, page 196). During this movement, your
brain bounces off the back of your skull and twists
around, stretching and damaging the delicate cells
and structures inside your brain. This movement

9780170465052
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can trigger ongoing deterioration of brain tissue,
which results in CTE. CTE is thought to cause
areas of the brain to waste away (atrophy), which
results in the person losing brain mass. Injuries to
the sections of nerve cells that conduct electrical
impulses affect communication between cells.

Concussion

Concussion is a temporary injury caused by any
violent jolt to the head (or upper body) that delivers
an impulsive shock to the brain. This action can
come from different directions and causes the brain
to rock back and forth in the skull or twist on its axis
(Figure 5.14, page 196). Concussion results in the
disturbance of brain function but it is generally not
considered to be a structural injury. It will not show
up conclusively under X-ray, CT scan or MRI, or

in tests of blood and saliva; it can only be diagnosed
by observing overt symptoms such as dizziness and
confusion, nausea and unsteadiness. Symptoms can
appear immediately or hours later. Symptoms can also
linger for months — or disappear within minutes. The
effects of concussion are usually temporary, but can
include headaches, nausea, fatigue, confusion, blurred
vision, dizziness, and problems with concentration,
memory, balance and coordination. Some concussions
result in loss of consciousness, but most do not.

A subconcussive head impact is a bump, blow or
jolt to the head that does not cause symptoms (unlike
concussion, which always causes symptoms). A
collision while playing sport is one way a person can
get a subconcussive head impact. However, occasional
hits to the head, such as the bumps and tumbles
that children experience when learning to walk, do
not cause CTE (Montenigro et al., 2015). While
repetitive concussive and subconcussive injuries are
believed to accelerate the progression towards CTE
(Bailes et al., 2013), research continues to explore the
possibility that biological, environmental or lifestyle
factors could also contribute to the brain changes
found after death in people who were diagnosed with
CTE (Iverson et al., 2018).

Effect of tau protein clumps
and tangles

Another aspect of CTE is that some brain

areas, following repetitive blows to the head,
gradually accumulate an abnormal form of a
protein called tau (Figure 5.30). Tau protein
is a substance that, in normal amounts, helps
provide structural support to brain neurons.
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The internal skeleton (cytoskeleton) of a nerve cell
has a tube-like shape through which nutrients and
other essential substances travel to reach different
parts of the neuron. Normally, tau is inside the
nerve cell, where it contributes to the cytoskeleton
and also helps to hold the cell shape. However,
under abnormal circumstances, such as after
trauma, when the nerve cells are damaged, the

tau separates from the cytoskeleton and starts to
clump up or form tangles in brain cells. Eventually
these tau clumps and tangles cause the cells to
become defective and lose their ability to function.
If enough tau builds up over time the affected
parts of the brain shrink, adversely affecting the
person’s cognition and behaviour, and usually
resulting in dementia. Tau clumps and tangles can
develop years before a person starts to develop
symptoms of brain damage, such as memory loss
(Gorgoraptis et al., 2019).

Alzheimer’s disease also involves a build-up
of abnormal amounts of tau protein in brain cells,
which eventually leads to dementia, and in the past
it was not uncommon for a CTE sufferer to be
misdiagnosed with Alzheimer’s disease.

However, recent research has found that in
CTE, the pattern of abnormal build-up of tau
protein around the blood vessels is different.
Using new imaging techniques, the differences
between CTE and Alzheimer’s disease can be
seen. Research continues into the brain changes
that occur in CTE and how it is related
to dementia.

Figure 5.30 An abnormal amount of tau protein
(brown) in brain cells eventually leads to dementia.

Symptoms and stages
of CTE

The symptoms of CTE may not be apparent
until many years after a person experiences a
brain injury and they may appear in different
ways in different people. A person can experience
CTE at any age. The condition often goes
undiagnosed because the first symptoms can
occur years or decades after brain injury, making
CTE extremely difficult to diagnose. Symptoms
are thought to be progressive, starting with
confusion and mood disturbance, and progressing
over time to dementia, speech difficulties and
motor decline (Jordan, 2013). Young age onset is
primarily characterised by mood and behavioural
disturbances. Older age onset is primarily
characterised by cognitive decline (Stern et al.,
2013). How quickly the symptoms will begin to
present is variable, ranging from a few months to
several decades following brain trauma (DeKosky
et al., 2013).

According to a 2012 Boston University study
(McKee et al.,, 2013), CTE typically follows a pattern
of phases that reflect the development of the disease
over a period of years or decades. CTE usually
begins very mildly and significant changes may
not be noticed at first. Although research on CTE
diagnosis, cause(s), symptoms and risk factors is still
in the early stages, neurologists generally agree that
there are four stages of severity in the development
of CTE, with stage 1 being the mildest and stage 4
being the most severe (McKee et al., 2015).

The general pattern for progression of
symptoms is as follows.

» Stage 1: headaches, loss of attention and
concentration, mild short-term memory deficits

» Stage 2: anxiety, depression, suicidality,
irritable mood and increased aggression, lack of
impulse control

» Stage 3: cognitive impairment and problems
with executive functions, specifically planning,
organisation, multi-tasking and judgement,
more severe memory loss and apathy

» Stage 4: a form of dementia (e.g. profound
language deficits, psychotic symptoms, motor
deficits, memory and cognitive impairments
severe enough to impact daily living)
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CTE in contact sports

Collingwood premiership captain Murray
Weideman has become the fourth known VFL/
AFL player to be posthumously diagnosed with
a debilitating neurological disease linked to head
trauma.

Weideman, who led the Magpies to a famous
upset grand-final win over Melbourne in 1958,
joins Danny Frawley, Graham ‘Polly’ Farmer’
and Shane Tuck in having chronic traumatic
encephalopathy detected during the last two years.

Weideman's family on Saturday revealed the
findings of the Australian Sports Brain Bank's report.

The 180-game Magpies star died in February,
a day after his 85th birthday. After noticing
serious changes to Weideman's personality in
recent years, his family spoke with him about
donating his brain.

Peter Ryan

The discovery of chronic traumatic encephalopathy
(CTE) in former Collingwood champion Murray
Weideman, who died in February aged 85,

should encourage administrators of contact

sports to consider modifying rules for junior sport
according to neuroscientist and concussion expert,
Dr Alan Pearce.

The Age confirmed that the Australian
Sports Brain Bank diagnosed Stage 2 CTE
and intermediate Alzheimer's when Associate
Professor Michael Buckland examined
Weideman's brain posthumously.

Pearce, who works for the Victorian branch
of the Australian Sports Brain Bank, said the
findings indicated that sports had a responsibility
to look after those suffering the impact of head
knocks. He said sporting bodies needed to also
tackle the issue at junior level.

‘One thing we do know about CTE is that it
is a disease of exposure so we may have to ask
the hard questions on modifying sport for juniors
before taking it up to full contact into mid-to-late
teenagers even,’ Pearce said.

Late Collingwood great Murray Weideman diagnosed with CTE

Weideman CTE diagnosis should prompt sport to ask hard questions: concussion expert

The use of the above works has been licensed by Copyright Agency except as permitted by the Copyright Act, you must not re-use these
works without the permission of the copyright owner or Copyright Agency.

‘I said ‘Dad, we have got to do this, we have got
to help’," his son Mark Weideman told News Corp.

‘The more science can build up and get
evidence, the better things will become in the
future.'

Farmer, a legendary ruckman from Western
Australia who became a star with Geelong, was
the first footballer diagnosed with CTE back in
February 2020.

Former Richmond midfielder Tuck was assessed
as having the ‘worst seen case' of CTE when results
were revealed by the brain bank in January.

Source: Extract from Australian Associated Press
(2021, October 9). Late Collingwood great Murray
Weideman Diagnosed with CTE. The Guardian.
https://www.theguardian.com/sport/2021/oct/09/
late-collingwood-great-murray-weideman-diagnosed-
with-cte>

The AFL has appointed Associate Professor
Catherine Willmott as head of concussion
innovation and research and Rachel Elliott as
head of concussion and healthcare governance,
while making rule adjustments at the elite
level. They also introduced a 12-day concussion
protocol which forces players to sit on the
sidelines for at least 12 days if they suffer
a concussion.

Pearce is an advocate for players being forced
to take a 30-day break if concussed rather than
12, saying research based on symptoms was an
inadequate assessment with physiological and
biological-based research demonstrating a
30-day break was necessary.

Source: Extract from Ryan P. (2021, October 9),
Weideman CTE diagnosis should prompt sport to
ask hard questions: concussion expert. The Age.
https://www.theage.com.au/sport/afl/murray-
weideman-cte-diagnosis-should-prompt-sport-to-
ask-hard-questions-concussion-expert-20211009-
p58ymm.html
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Questions
1 What was the cause of Murray Weideman's
CTE?

2 List Weideman's symptoms.

How was CTE diagnosed?

4 A longitudinal study could be used to
investigate the link between concussion
sustained while playing football and CTE.
Answer the following questions about such a
study being used for this purpose.

a  What is a longitudinal study?
b Identify one advantage and one limitation
of a longitudinal study.

w

¢ Write a hypothesis for a longitudinal study
on this topic. Identify the independent
variable, the dependent variable and the
population of interest.

5 Fifteen-year-old Aziz has just started playing

rugby league football but he is worried that he
will get concussed or possibly experience brain
trauma as a result of playing a heavy contact
sport. Identify three things Aziz could do to
minimise his risk of brain injury.

Diagnosis and treatment

Some symptoms of CTE are similar to those

of other degenerative brain conditions, such as
Alzheimer’s disease and Parkinson’s disease, so
CTE is often difficult to diagnose. Currently,
there is no diagnostic test for CTE. When CTE
is suspected, a thorough medical history, testing
of mental status, neurological examination, brain
imaging and more may be used to rule out other
causes. However, despite technical advances

in medical imaging, CTE cannot be accurately
diagnosed in a living person. The only way to
definitively diagnose many types of fatal brain
diseases, such as CTE, is by conducting an
autopsy of the brain of a dead person suspected of
having CTE. This is because diagnosis requires
brain tissue samples that reveal evidence of
degeneration and deposits of tau and other brain

proteins that indicate the changes associated with
CTE (Concussion Foundation, 2020).

Because CTE can only be diagnosed after the
person has died, treatment can be challenging. As
with many other types of brain disease, treatment
for people who have symptoms of CTE is based
around supportive treatments. These treatments
include behavioural therapy to deal with mood
swings, pain management therapy to relieve
discomfort, regular exercise and good nutrition,
and memory exercises to strengthen the ability to
recall daily events. People who learn ways to deal
with the symptoms of CTE often have an improved
quality of life, including less pain, improved
memory and fewer mood swings. Although
presently there is no cure or treatment for CTE,
certain medicines may be used to temporarily
treat the cognitive (memory and thinking) and
behavioural symptoms.

9780170465052
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ACTIVITY 5.4 CHRONIC TRAUMATIC ENCEPHALOPATHY

Try it Apply it

1 Table 5.7 shows cross-sections of the brains 2 In 2015, the Journal of the American

All images reproduced with permission from Professor Ann McKee

of people diagnosed with CTE. For each box,
identify whether the person was in stage 1,
stage 2, stage 3 or stage 4 of the disease.

Table 5.7 Brain dissections of people with CTE

. N W

Medical Association published a study of
high school soccer players that showed that
heading the soccer ball accounted for 30
per cent of concussions in male players and
25 per cent of concussions in female players
(Comstock et al., 2015).
Based on the findings of this study, and
similar research conducted in Europe,
the US Soccer Federation implemented a
number of changes at the junior level. As of
2016, the following rules were put in place:
» Under 11s: players aren't allowed to head
the ball during practice or in the game
» Under 12s and 13s: players aren't
allowed to head the ball more than 20
times in a week.
Similar rules have now been put in place
in England, Scotland and Northern Ireland.
Explain how these rule changes could
lessen the prevalence of CTE in young people
who play soccer.

Exam ready

3 Which statement about CTE is not correct?

A In older people, CTE is difficult to distinguish
from conditions such as Parkinson's disease or
Alzheimer's disease.

B There are four stages of severity in the
development of CTE.

C CTE can be accurately diagnosed while the
person is alive.

D CTE is caused by repetitive blows to the
head.
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O=vr KEY CONCEPTS 5.4

»

»

»

Chronic traumatic encephalopathy (CTE) is
a progressive, degenerative and fatal brain
disease associated with repeated blows to the
head over a long period of time.

A forceful blow to the head causes your
brain to move back and forth inside your
skull. This damages brain tissue and disrupts
communication between brain cells.
Damaged nerve cells accumulate abnormal
clumps of tau protein, which makes them
dysfunctional.

Concept questions 5.4

Remembering

1

2
3

Define chronic traumatic encephalopathy
(CTE). r

What causes CTE? (I

Identify five symptoms of CTE. {F

Understanding

4

Explain how a series of blows to the head can
lead to CTE. @

Applying

5

Create a list of three ways a person playing
contact sports could minimise their chance of
acquiring CTE.<€

»

Behavioural and cognitive symptoms of CTE
may not appear for years after brain injury.
CTE symptoms are similar to other
degenerative brain diseases, making CTE
difficult to diagnose.

Currently, a definitive diagnosis of CTE can
only be made by an autopsy of the brain.
Supportive treatments can help sufferers
manage their symptoms, but there is no cure
for CTE.

HOT Challenge =il
6 Explain the relationship between repeated

blows to the head and the build-up of tau
protein in brain cells./@

Sam took up boxing when he was 11. Sam is
now 31 and has been boxing professionally
for 10 years. Recently Sam’s family have
noticed that his behaviour and memory have
changed significantly. Doctors have suggested
that Sam is in the early stages of Alzheimer's
disease but you suspect Sam is suffering from
CTE. You are meeting with Sam's doctor
tomorrow. What will you say to the doctor to
explain your suspicions?{€
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5 Chapter summary

KEY CONCEPTS 5.1a

»

»

»

»

»

Neuroplasticity refers to the brain’s ability to change
its structure and function as a result of internal or
external stimuli.

The brain is made up of interconnected neurons.

A neuron is made up of dendrites, a soma and an
axon, which is often myelinated.

Impulses move through a neuron via electricity

and between neurons via chemicals called
neurotransmitters.

Developmental plasticity refers to changes in brain
neurons and synaptic connections that occur as a result
of experience during specific developmental stages.

KEY CONCEPTS 5.1b

»

»

Adaptive plasticity is when the brain alters the
connections between synapses and reorganises neural
pathways as a result of learning, or following injury.
After brain injury, neurons in an undamaged brain
region can sometimes take over sensory and motor
functions that had been performed by damaged
areas. This happens after repeated stimulation.

KEY CONCEPTS 5.2

»

»

»

An acquired brain injury (ABI) is any type of brain
injury that occurs after birth.

An ABI can be due to an injury from an external
force, such as a blow to the head. This is called a
traumatic brain injury (TBI).

An ABI can be due to an injury from an internal
factor, such as lack of oxygen. This is called

a non-traumatic brain injury (NTBI).

9780170465052
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CHAPTER 5
SUMMARY

The stages of developmental plasticity are
neurogenesis, neural migration, neural maturation,
synaptogenesis, synaptic pruning and myelination.
An adolescent's frontal lobes are not fully myelinated,
so they have not yet developed the capacity to fully
integrate information and think in the same complex,
logical or abstract ways that an adult can.
Neuroplasticity occurs throughout the lifespan.

There are strategies to help people maintain their
mental functioning across the lifespan.

Sprouting occurs when new connections between
neurons are created.

Rerouting occurs when an undamaged neuron that
has lost connection with a damaged neuron can make
new connections with other active neurons.

Certain parts of the brain that are function-specific
can grow and change shape when we learn.

Brain injury can affect a person’s biological,
psychological and social functioning.

Damage to the right parietal lobe can sometimes
cause spatial neglect.

Damage to the left hemisphere can produce impaired
language ability known as aphasia.
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KEY CONCEPTS 5.3

»  All neurological disorders are the result of damage to
the nervous system.
Neurological disorders affect the brain, the spinal
cord and the nerves that connect them.
Neurological disorders can affect biological,
psychological and social functioning.
Research may be in vitro or in vivo.
Researchers often use animal models to investigate
the causes, progress and treatment of neurological
disorders in humans.

Neuroimaging technologies such as CT scans,

MRI scans and PET scans provide images of the
physiological impacts of neurological disorders.

New neuroimaging technologies such as DTI, MRS,
the trimodal model and MEG can provide even more
detailed images of the workings of the brain.

KEY CONCEPTS 5.4

»  Chronic traumatic encephalopathy (CTE) is a
progressive, degenerative and fatal brain disease
associated with repeated blows to the head over a
long period of time.

A forceful blow to the head causes your brain to
move back and forth inside your skull. This damages
brain tissue and disrupts communication between
brain cells.

Damaged nerve cells accumulate abnormal clumps of
tau protein, which makes them dysfunctional.

Behavioural and cognitive symptoms of CTE may not
appear for years after brain injury.

CTE symptoms are similar to other degenerative brain
diseases, making CTE difficult to diagnose.

Currently, a definitive diagnosis of CTE can only be
made by an autopsy of the brain.

Supportive treatments can help sufferers manage
their symptoms, but there is no cure for CTE.




5 End-of-chapter exam
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Section A: Multiple-choice

1 The human brain starts to develop
A at conception.
B atbirth.
C  during the third week of gestation.
D during the third trimester of gestation.
2 Plasticity of the brain refers to the brain’s
A ability to remain stable over time.
B ability to set like ‘plastic’ when learning occurs.
C ability to adapt and change when required.
D inability to adapt and change when required.
3 The process by which the brain disposes of excess
neurons is called
A homeostasis.
B myelination.
C  synaptogenesis.
D  synaptic pruning.
4 The correct sequence in the stages of developmental
plasticity is
A neurogenesis, neural migration, neural maturation,
synaptogenesis, synaptic pruning, myelination.
B neurogenesis, neural maturation, neural migration,
synaptogenesis, synaptic pruning, myelination.
C neural migration, neurogenesis, neural maturation,
synaptogenesis, synaptic pruning, myelination.
D myelination, neurogenesis, neural migration, neural
maturation, synaptogenesis, synaptic pruning.
5  An example of an in-vivo experiment would be
A growing microorganisms in a test tube.
B experimenting on a living organism.
C autopsying a dead body.
D attempting to fertilise eggs in a culture dish.
6 Synapse formation can occur
A any time in a healthy person’s life.
B only during infancy.
C  only during adolescence.
D

only after brain damage.

9780170465052

7

10

11

Diagnosis of chronic traumatic encephalography (CTE)

is challenging because

A symptoms may not show for many years after the
person acquired the brain damage.

B definitive clinical diagnosis can only be made
post-mortem.

C  the symptoms of CTE are very similar to
Alzheimer’s disease.

D All of the above

Following brain damage

allows the brain to reroute neural circuits so a different
brain area can take over a function that was lost when
another brain area was damaged.

A synaptic pruning

B neurogenesis

C  sprouting

D adaptive plasticity

Diftusion tensor imaging (DTT) allows neuroscientists
to examine

A the chemical composition of brain tissue.

B the electrical activity of the brain.

C the blood flow in the brain.

D the circuits of myelinated neurons in the brain.
Brain injury can affect a person cognitively, physically
and emotionally. Cognitive consequences do not
include

A slower processing of information.

B organisational problems and impaired judgement.

C  inability to multi-task.

D depression.

Which of the following statements is true about

acquired brain injury (ABI)?

A ABIs can only be caused by external forces.

B ABISs can result in a range of psychological,
physical and social symptoms.

C  People over 65 are more likely to acquire a brain
injury.

D ABIs always result in permanent loss

of function.
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12 A person with spatial neglect will
A have damage to their left or right temporal lobe.
B have damage to their corpus callosum.
C  only recognise one side of their visual space.
D

not pay attention to stimuli in the environment,
because they have frontal lobe damage.

13 Complete the following text.
Broca’s aphasia involves difficulty in
caused by damage to the lobe while
Wernicke’s aphasia involves difficulty in

lobe.

A producing articulate speech; left frontal;

caused by damage to the

understanding speech; left temporal

B producing articulate speech; left temporal;
understanding speech; left frontal

C understanding speech; left temporal; producing
articulate speech; left frontal

D understanding speech; left frontal; producing
articulate speech; left temporal

14 Executive functions such as problem-solving, planning,
decision-making and organisation are associated with
A the amygdala.

B the primary somatosensory cortex.

C prefrontal cortex.

D the primary auditory cortex.

15 Which of the following disorders is primarily a
language-based disorder?

A aphasia

B spatial neglect

C  chronic traumatic encephalography (CTE)

D epilepsy

Section B: Short answer

A neurosurgeon wants to carry out experimental brain
surgery on one of their patients who has an acquired
brain injury (ABI). Identify two ethical guidelines the
neurosurgeon must follow. Explain what they would
have to do to follow these guidelines.

[4 marks]

16

17

18

19

20

What is the most common cause of chronic traumatic

encephalopathy (CTE)?

A car accidents

B sports-related injuries
C falling off a ladder

D acts of violence

Which of the following is not a characteristic of Broca’s

aphasia?

A alimited ability to write

B slow and non-fluent speech

C ability to comprehend simple language

D an inability to perceive objects on one side of your
visual space

What type of brain scan uses X-rays?

A fMRI

B MRI

C CT scan
D PET

Which of the following measures brain structure rather
than brain function?

A EEG
B {MRI
C MRI
D PET

Which of the following statements about concussion
is true?

A Concussion causes permanent brain dysfunction.

B Concussion can be diagnosed using a CT scan or
MRI scan.

C  Concussion can only be diagnosed by observing its
symptoms.

D The symptoms of concussion appear immediately
after the head trauma.

Explain why the decline in myelination that occurs as a
result of normal ageing results in slower cognition and
[2 marks]]

Provide two techniques that could be used to determine

processing of stimuli.

whether a person was suffering from Broca’s aphasia or

Wernicke’s aphasia. [4 marks]
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Section A: Multiple-choice

Question 1

From split-brain studies, scientists concluded that

A the two hemispheres of the brain have the same abilities
and functions.

B the left hemisphere is dominant in visual
motor tasks.

C the corpus callosum enables information to flow
between the two hemispheres.

D information travels to the right hemisphere quicker
than the left hemisphere.

Question 2

The introduction of neuroimaging techniques enabled

researchers to

A electrically and magnetically stimulate the brain to see
the effects on behaviour.

B physically stimulate the brain to see the effects on
behaviour.

(@]

test the brains of people during autopsy.
D chemically and physically stimulate the brain to see the
effects on behaviour.

Question 3
‘Which of the following is part of the forebrain?

A cerebellum

B RAS

C thalamus
D medulla
Question 4

‘Which of the following is not a part of the hindbrain?

A cerebellum

B  medulla
C pons
D RAS
Question 5

What does the term ‘RAS’ stand for in brain structure?
A reticular activating system

B radical activated system

C reticular activated system
D

radical activating system

9780170465052

Question 6

In which brain region is the medulla located?
A forebrain

B hindbrain

C  midbrain

D backbrain

Question 7
‘Which of the following lobes of the brain is responsible for
processing somatosensory information?

A frontal
B temporal
C parietal
D

occipital

Use the following information to answer questions 8—12.
Naomi was driving in her car while she was on her phone
and not paying attention to the road. When she looked

up, she saw that traffic had stopped but she didn’t have

time to brake. She crashed into the car in front of her and
hit her head on the roof of the car because her seatbelt
malfunctioned. As a result, she was unable to move her right
arm immediately after the accident.

Question 8

Naomi has most likely suffered damage to which lobe and
hemisphere of the brain, leading to her inability to move her
right arm?

A frontal, left

B parietal, left

C frontal, right

D parietal, right

Question 9

‘Which region of the brain most likely sustained damage?
A brain stem

B forebrain

C  midbrain

D hindbrain
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Question 10

Which of the following would help Naomi to maximise the
recovery of movement for her right arm?

A watching videos on how to move your arm

B constraining movement in the left arm

C constraining movement in the right arm

D  consuming high volumes of red meat

Question 11

What could have been a social impact of Naomi’s brain injury?
A problems with critical thinking

B emotional and personality changes

C no longer being able to play basketball

D struggles with motor movement

Question 12

Based on the region of her brain that sustained damage,
what may have been another side effect experienced from
this trauma?

A problems with vision

B inability to recognise faces

C  issues with emotional regulation

D struggles with understanding sounds

Question 13

At age 5, Kiki learnt to ride her bike. Which of the

following is true of the changes that occurred at the neural

level due to this learning?

A She experienced developmental plasticity, which occurs
in response to general learning.

B She experienced adaptive plasticity, which occurs in
response to injury.

C  She experienced developmental plasticity, which occurs
in response to injury.

D She experienced adaptive plasticity, which occurs in
response to general learning.

Question 14

Which of the following is not a process of developmental
plasticity?

A pruning

B rerouting

C  synaptogenesis

D

myelination

Question 15

‘Which of the following negatively impacts on
neuroplasticity?

A good sleep hygiene

B antioxidants

C active lifestyle

D non-stimulating activities

Question 16

Which of the following is a way a person can maximise
brain functioning?

A playing strategic video games

B having a sedentary lifestyle

C  consuming a diet high in processed foods

D overthinking problems

Question 17

‘Which of the following is not a psychological impact on
functioning that can result from acquired brain injury?
A loss of memory

B emotional dysregulation

C trouble with problem solving

D trouble with sleeping

Question 18

Jackson is experiencing extreme hot and cold temperatures
following an accident causing damage to his brain. Which
type of effect is this?

A social

B biological

C  psychological

D psychosocial

Question 19

Miriam recently suffered brain damage and her mother
noticed that she was having difficulty speaking. Her speech
was laboured, she only used simple sentences and she

often left out the connecting words. Miriam is most likely
suffering from

A epilepsy.

B Broca’s aphasia.

C astroke.

D  Wernicke's aphasia.

Question 20
What does CTE stand for?

A computerised trauma encephalopathy
B chronic trauma endoscopy

C computerised trauma encephalopathy
D

chronic traumatic encephalopathy
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Question 21

Layla lost function in her right thumb 2 months ago
after an accident that left her concussed. She now has
full movement back in her thumb, after weeks of
rehabilitation.

Layla’s regained function is due to
A developmental plasticity.

B pruning.

C synaptogenesis.

D adaptive plasticity.

Question 22
Which of the following is not a part of the forebrain?

A cerebellum
B cerebrum
C thalamus

D hypothalamus

Question 23
‘Which of the following is correct in relation to CTE?

A Ttis caused by excessive consumption of alcohol.
B Itis not fatal or progressive.

C It can be diagnosed with an MRI scan.

D There is no treatment for CTE.

Use the following information to answer questions 24—29.

Jaskaran is a researcher interested in the impacts of
traumatic brain injury on memory in people who suffer
multiple concussions. He selected seven people aged 50—70
who had each suffered more than three concussions. He
conducted a memory task where they were required to learn
a series of words and recall them with no cues 1 week later.
He also tested six people who had never experienced any
head trauma using the same tasks. He counted the number
of correctly identified words by each individual.

Question 24

Identify the dependent variable.

A suffering 3 or more concussions
B suffering no concussions

C age range of 50-70

D recall on memory task

Question 25

Identify the control group.

A individuals who suffered no brain damage
B sufferers of brain damage

C individuals aged 50-70
D

there was no control

9780170465052
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Question 26

Identify the type of experimental design used.
A matched participants

B random sampling

C independent groups

D repeated measures

Question 27

‘What is one potential limitation of this study?
A too large a sample size

B no control groups

C unrepresentative sample

D placebo effect
Question 28

Using a memory task is an example of what type of impact
on functioning?

A social

B physiological

C biological

D psychological

Question 29

It was found that individuals who had experienced trauma
had significantly lower memory abilities than those who
did not. What is a possible condition these participants may
have?

A spatial neglect

B Broca’s aphasia

C  chronic traumatic encephalopathy

D frontal haemorrhage

Question 30

You are researching current findings of neurological

disorders. You have found a website that uses information

from 2005. Is this website a good resource to use?

A Yes, a lot of important breakthroughs occurred in the
early 2000s.

B No, you only ever want to use websites created in the
last 3 years.

C  Yes, if the website had more important information it
would have been automatically updated.

D No, it is not current enough for this fast-moving topic.
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Section B: Short answer

Question 1
Draw and label a diagram of the brain, including all three

major brain areas. 4 marks]|

Question 2

Jake was playing AFL when he got tackled, hit his head

and became concussed. He couldn’t speak properly for a few
hours after the incident, and it took him 2 months to regain
function in his right hand.

a  What impact did Jake’s injury have on his biological

[2 marks]
What was responsible for Jake regaining the ability to

functioning?

use his right hand? Describe what was happening at
a biological level to explain Jake’s recovery.
[3 marks]
If this injury happened repeatedly to Jake, what could
he be diagnosed with? Describe what this means.
[2 marks]
[Total = 7 marks]

Question 3
Name and describe one region of the cerebral cortex and its

role in mental functioning. [2 marks]

Question 4

Luca was in a car accident and sustained an injury to the

back of his head, consequently causing damage to that

region of his brain.

a  What brain region was most likely affected? Why have

[2 marks]

b What are three likely side effects Luca may suffer due
[3 marks]

[Total = 5 marks ]

you chosen this region?

to damage in this region?

Question 5

Name and explain one biological, one psychological and one
social factor that affect functioning after a traumatic brain
injury. Present your answer as a table. [6 marks]
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Key knowledge
Scientific evidence
»  the distinction between primary and secondary data

» the nature of evidence and information: distinction between opinion, anecdote and evidence, and
between scientific and non-scientific ideas

the quality of evidence, including uncertainty, validity and authority of data and sources of possible errors
or bias

» methods of organising, analysing, and evaluating secondary data

» the use of a logbook to authenticate collated secondary data

Scientific communication
»  psychological concepts specific to the investigation: definitions of key terms; and use of appropriate
psychological terminology, conventions and representations

the characteristics of effective science communication: accuracy of psychological information; clarity of
explanation of scientific concepts, ideas and models; contextual clarity with reference to importance and
implications of findings; conciseness and coherence; and appropriateness for purpose and audience

the use of data representations, models, and theories in organising and explaining observed phenomena
and psychological concepts, and their limitations

the influence of sociocultural, economic, legal and political factors, and application of ethical
understanding to science as a human endeavour

»  conventions for referencing and acknowledging sources of information

Analysis and evaluation of psychological research
»  characteristics of repeatable and reproducible psychological research and the consideration of uncertainty

»  criteria to evaluate the validity of psychological research

Source: VCE Psychology Study Design (2023-2027) p. 26
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Chapter 6 provides help for you to complete Unit 1 Outcome 3. In this outcome
you must come up with a research question from Unit 1 and answer it by finding,

analysing and evaluating existing research.

R
\ -COm/gOI'O

6.1
How do we
conduct research?

As in other scientific fields,
psychological research requires a
series of steps for results to be valid and
communicated effectively. As covered in
Chapter 1, all scientific research begins with
a question. You will need to be selective
when you decide which sources you will
use to gather information. You will
also need to develop a keen eye for
distinguishing between scientific
and non-scientific ideas.




6.2
Ethical understandings
of research and technology

Some of the early experiments you have learned
about in previous chapters probably couldn't be
conducted in the same way today. Scientists are
responsible for ensuring their work complies with strict
ethical concepts and guidelines. As you conduct your
research, you will need to consider this in order to avoid
any issues that may arise. It's also important to think
about the ethics concerning the use of the findings
from scientific research. There are many external
factors that can influence how research is
used and it's important to take those
factors into consideration.

Btock comyHalfpoint

6.3
Sample assessment
task and rubric

You are now ready to demonstrate
your research and science
communication skills as you complete
your research in a chosen topic
related to the field of psychology.
Take a look at the sample
provided to assist you in
doing this.

Ao,
Obe $tock/Tr\,lf0“°\I

Scientists have been able to employ well-established research methods to find out
just how complex and fascinating our brains are. And yet, researchers in the field of

psychology still have so much more to learn about the brain, and continue to make
discoveries to this day.
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-l
"< Know your key terms
Assessment

Slideshow ® Pre-test

Chapter 6 slideshow Anecdote Paraphrase
Revision Glossary Peer review
Chap:;:s;?;;iscards : (I;’:;?Zfr;r?le:;hcards Non-scientific ideas Plagiarism
* Key concept summary Opinion
Test ® Slideshow
Chapter 6 pre-test

Worksheet

® A sample research guide

® The limitations of WEIRD samples

® A detailed checklist of the CRAP test

® Review article and an opinion piece

checklist ®
To access these resources, visit
cengage.com.au/nelsonmindtap
«<Nelson MindTap

In Unit 1 Area of Study 3, you will select and apply these skills to identify and explain relevant
evaluate a recent discovery, innovation, issue psychological concepts as well as critically
or case study linked to a topic you have already evaluate your evidence for validity, reliability and
studied in Unit 1 Area of Study 1 and/or Area of integrity. Finally, you will communicate your
Study 2. You will incorporate the use of a logbook findings to a specific audience in a format that is
to organise your work and develop your skills in most appropriate to your purpose. This chapter
collecting data from secondary sources. You will will guide you through how to do this.

Shutterstock.com/Rawpixel.com

Figure 6.1 Knowing how to communicate your findings is a transferable skill that
can be used across a range of occupations. To master this skill, you first need to
understand the terms used in research, as well as the relationships between them.
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CHAPTER 6

How do we conduct research?

Literature reviews

As you have already learned, psychologists conduct
scientific investigations using a range of different
methodologies. One of these methodologies is the
literature review. A literature review involves the
collation and analysis of secondary data related to
other people’s scientific findings (VCAA, 2022).
As we learned in Chapter 1, primary data is
first-hand data that is collected by the researcher,
whereas secondary data is usually obtained from
a research article and can be gained from many
different sources (Figure 6.2). You would carry
out a literature review to present an overview of
the validity of the current state of understanding
of a topic, and especially when you are beginning
a new piece of scientific research into that topic. It
identifies and reports common themes between the
results of numerous studies. If there are differences,
the authors propose reasons for conflicting results.
The authors may also report on any gaps in the
existing research and propose avenues for further
investigation.

Conducting research

In this section, the process of conducting research
will be modelled using the topic Study strategies.
You can apply this process to your own topic when
you complete Outcome 3 in both Units 1 & 2.

Over the years you may have participated in
study skills sessions that focused on the importance
of developing sound study habits (Figure 6.3).
‘What are these? What do they look like, sound like,
feel like and, more importantly, how do you develop
them? You may have been introduced to the
Pomodoro Technique, and told to keep a planning
diary of some description, maintain a regular
routine, produce summaries and revise notes. Are
these strategies effective and based on evidence,
or are they based only on personal experience or
anecdote?

In earlier chapters you have covered
key concepts relating to the brain

and its role in mental processes.

Figure 6.3 As a VCE student, you are probably being
bombarded by advice about different study techniques.

THREE T Ligy AN Comying

Figure 6.2 Science is communicated using a range of platforms.

9780170465052
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Top row, left to right: Getty Images/Jeff Greenberg; Getty Images/

Lawrence Sumulong; Shutterstock.com/rafapress.

Bottom row, left to right: Shutterstock.com/Cristian Dina; Reproduced
with permission of The Royal Institution of Australia; Alamy Stock

Contemporary psychological research
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Worksheet
A sample research
guide

NELSON PSYCHOLOGY VCE UNITS 1 & 2

Now you will expand your knowledge by
exploring the research that psychologists have
gained, and the evidence for what makes an
effective study strategy. The process for the

investigation is summarised in Figure 6.4.

Step 1: Determine your research question

!

Step 2: Choose your sources of information

y

Step 3: Search for specific information on your
research question

Step 4: Determine whether your sources are valid
and reliable

Step 5: Organise, summarise and synthesise information

!

Step 6: Communicate your psychological research

Figure 6.4 The stages of research

In modelling this process, the skills that you
will be required to consider and use for an
assessment task on this outcome will be outlined.
This will be followed by a worked example for each
stage of the process. You will be directed to
complete a checkpoint from the online research
guide. You can also download a Word version of
the guide.

It is recommended that you work through this
chapter first and then again for each step when it
is time to complete your assessment. Your teacher
may suggest you use the research guide as part of
your logbook.

Step 1: Determine your
research question

As mentioned in Chapter 1, research questions
define the exact question you are trying to answer
with your research. Being specific about your focus
will help guide your research.

‘When formulating your research question,
you should:

1 Brainstorm potential topics using the list of
options provided on page 264.

2 Decide on a lopic.

Decide why you want to research your topic.
What is your purpose?

4 Consider who might be interested in your topic.
Who is your audience?

5 Evaluate the most effective way to communicate
what you have found out to your specific
audience. What is your format?

6 Rephrase your topic as a question. Ask an open-
ended ‘how’, ‘what’” or ‘why’ question.

Table 6.1 is an example of determining a
research question from a broad topic.

Table 6.1 Step 1: Determine your research question
from the topic ‘Study strategies'.

Topic Study §+ra+<;5jog

Purpose Frovide VCE ¢tudents with evidence-based
§+ra+&5j6€ ﬂnor? can vse

Audience  VCE students

Format Review article to be posted on the school’s

options webgite

Research What are some effective, evidenced-baged

question  ¢tudy strategies for VCE students?

Step 2: Choose your
sources of information

Before you begin seeking out information, you

need to investigate the nature of evidence and
information available for the topic. The main sources
of information for conducting research are research
articles, review articles, journals and news websites.
However, other sources of information are emerging
from social media, such as Facebook, TikTok and
Twitter. Although these sources are an easy way to
obtain information, you should take care to carefully
evaluate their suitability.

Generally, you are looking for sources of
information that have the highest validity and
integrity. Figure 6.5 summarises the types of
information available from high to low validity

and integrity.

9780170465052
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Primary source HIGH

Peer-reviewed research articles published in journals

Sessions presented at scientific conferences

Secondary source

Review articles published in journals

Articles written in reputable media. For example:

e ScienceDaily
e Science News for Students
e Nature

Visual media prepared by qualified presenters. For example:

e documentaries

Catalyst

Netflix: The Mind, Explained
e Animations

TED Ed
o TikTok

Expert opinion articles

General opinion articles that rely on anecdote and can be biased

News articles written in general news media such as newspapers
or social media that rely on anecdote and ‘clickbait’

Non-scientific ideas, anecdotes, ‘common sense’ psychology
often presented by celebrities, or influencers without the skills
to evaluate claims LOW

Figure 6.5 Sources of information can be graded from high to low in
their validity, reliability and integrity.

Pri mary sources sources if they are presented by the original

researcher(s). An academic conference is a one-

Information that has high validity can generally day or multi-day event during which researchers

f i h articl lished in scienc .
be found in research articles published in science present their work to each other. Conferences are

journals. A scientific journal is a periodical .
J J P an important way researchers stay connected to

publication intended to further the progress others in their field and learn about cutting-edge

of science, usually by reporting new research.
’ y by rep & developments.

Research articles in journals are examples of a

primary source (Figure 6.6). A primary source in Secondary sources

psychological science is a study written by one or

more experimenter(s). It generally has an abstract, A secondary source is a written or visual text

. . . . r r rti r seri rti . Sci
introduction, methods, results, discussion and about a research article or series of articles. Science

references sections. It features figures and tables, researchers, science journalists, advertisers,

and is written in such a way that the study itself psychologists, governments, companies and social

could be replicated media content developers will take information

Reports or presentations delivered at from primary sources and present it in a way that

conferences are also considered to be primary is accessible to the public or employers.

9780170465052



Source: Dontre AJ. The influence of technology on academic

distraction: A review, Hum Behav & Emerg Tech, 2021, 3:379-390,

https://doi.org/10.1002/hbe2.229
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Aopind &

Joumal of Expecments
2016, Vol 22, No. 1, 12-54

On the Placement of Practice Questions During Study

Ludmila D. Nunes
Purdue University and University of Lisbon

Yana Weinstein
University of Massachusetts Lowell
Jeffrey D. Karpicke
hmy ue University
Retrieval improves retention of information on later tests. A question

practice remains: When should
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i study, we aimed to determine the ideal placement
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slides about APA style and answened short-answer practice questions about the content of restudied the
slides (restudy condition). The practice questions either appeared | every 1-2 slides (interspersed
condition), o all at the end of the presentation (at-the-cad condition). One week later, nt,eculchlmd

- R A Do Aty This research article was
published in the Journal of
Experimental Psychology:
Applied

d the
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Short-answer practice g
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final test. Results from the 3

of Experimental Psychology: Applied, 22(1), 72-84. https://doi.

Source: Weinstein, Y., Nunes, L. D., & Karpicke, J. D. (2016).
org/10.1037/xap0000071

On the placement of practice questions during study. Journal

mmmmhunﬂ&x”m-h«md&uﬁwpmkf-ﬂw

Keywords: testing effect, retnicval practice, massing. spacing. interleaving

Figure 6.6 An example of a research article found in a scientific journal

Review articles

Review articles are an example of a secondary
source that is essentially a summary and/or
analysis of one or more primary source articles
that cover the same area of research interest
(Figure 6.7). A literature review is similar;
however, it provides a summary and analysis of
a series of articles. Despite being a secondary
source of information, a review article is still
considered to have a high degree of validity.
These articles are well referenced, so they enable
you to go to the original sources for further
validation.

Both primary source research articles and
secondary source review articles are published in
scientific journals. For a VCE student, a limitation
of articles written for scientific journals is that
they can contain lengthy and quite complicated
methods. Therefore, when finding information,
it is often easier to start with articles written
by science journalists or writers who have
qualifications in science. They can interpret the
science in these journals and report on it in a way
that is more accessible. Once you have confidence
in your understanding of the key concepts, you
can then turn to more academic sources.

REVIEW ARTICLE &-

The journal should indicate

The influence of technology on academic distraction: A review

Alexander J. Dontre ©

Psychology and Social Sciences, Frankiin
University, 201 South Grant Avenue,
Columbus, Ohio, 43215

Abstract

that the article is a review.

Correspondence

1. Dontre, Psych
Sclences, Franklin University, Columbus, OH.
Emait alexander.dontre@frankinedu

The detrimental effects of academic distraction have become increasingly problem-
atic in recent years due to student media multitasking. In recent years, educators
have gradually transitioned many classes to the online learning environment, effec-
tively reducing teacher supervision. This has been greatly exacerbated with the
dvent of coronavirus di 2019 and subsequent social distancing guid
an effort to help students and educators better understand the implicati h-
nology on academic distraction and academic performance, this literature review dis-
cusses the effects of three forms on technology on student distraction: laptops,
smartphones, and social media use, particulady the social media platform Facebook.

L

Figure 6.7 What to look for when seeking a review article

The abstract of an article
will often say a ‘literature
review' was undertaken.
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Study shows stronger brain activity after writing on paper than on tablet ~ 'Nis summary shows that

or smartphone this is a news report about
Unique, complex i jon in analog likely gives brain more details to trigger some original research.
memory

Date:
Source:  University of Tokyo
Summary: A study of university students and recent graduates has revealed that writing off physical paper can lead to
more brain activity when remembering the information an hour later. Researchers say that the unigue,

March 19, 2021 ’

comples, spatial and tactie information associated with wrting by hand on physical paper is ikl what The first paragraph gives
leads to improved memory. e
a good overview of
FULL STORY conclusions.

A study of Japanese university students and recent graduates has revealed that writing on
physical paper can lead to more brain activity when remembering the information an hour later.

trigger memory. https://www.sciencedaily.com/

analog methods likely gives brain more details to
releases/2021/03/210319080820.htm

Source: Study shows stronger brain activity
smartphone: Unique, complex information in

after writing on paper than on tablet or

Researchers say that the unique, compiex, spatial and tactile information associated with e
writing by hand on physical paper is likely what leads to Improved memory.
WB
Figure 6.8 A science news article is a good place to start your research and gather key g.(:.I).I;IAMUNICATING
terms or concepts that you can use to type into your search engine. SCIENCE

Science media websites experience and expertise (Figure 6.9). An opinion

. . . iece aims to stimulate debate or new research. For
Science media articles from reputable sources such as P

. . . - . example, sometimes the scientific development of
Science Daily, Science News or Scientific American can Pie P

be a good place to start your research (Figure 6.8). a technology occurs before it is legally approved.

Authors who write for such publications are required This happens especially when the technology is

to cite their sources of information. Therefore, it highly experimental. An expert opinion article

is possible for you to access the original work and might speculate on the implications of this

confirm what they have written recent development. It may also cover similar

controversial topics, long-standing problems or a

TED Talks and YouTube current issue.

TED talks are often presented by experts in the The secondary sources of information covered

field. For example, many of the psychology-based so far have high validity. However, there are

TED talks are presented by psychologists and other sources that are useful, mainly because

cognitive scientists and therefore we assume that they are often easier to understand. If you find

the information presented is reliable. TED also that science media articles are also too wordy

includes the sources used and speaker qualifications ~ ©F complicated, these sources are a useful start.

to allow the audience to further investigate the Unfortunately, these sources are rated further
down the scale in their validity and integrity
(Figure 6.5). Therefore, they need to be used with

Expert opinion articles caution because they can show bias or a limited

nature of the content.

In an expert opinion paper or article, the author perspective. An author can show bias by leaving

focuses on a topic and expresses personal and out information or by altering facts to force the

original thoughts or beliefs that stem from their reader to form a certain opinion.

< ressectes - onmions —— The article is labelled
For Note Taking, Low-Tech Is Often Best KC how stk an
opinion piece.

In college lecture halls, evidence suggests it's time to put down the
laptop and pick up a pen

oY, POSTED:
Susan Dynarski August 21,2017

Source: 'For Note Taking,
Low-Tech Is Often Best’ by
Susan Dynarski, August 21
2017, https://www.gse.harvard.

edu/news/uk/17/08/note-
taking-low-tech-often-best

Figure 6.9 An example of an expert opinion article
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Weblink
The learning
styles myth

Source: '‘Could we soon have

superhero NIGHT VISION? Brain

NELSON PSYCHOLOGY VCE UNITS 1 & 2

General news articles and social media

General news articles and social media pages that
discuss the findings of a study are another example
of a secondary source. As a media consumer you,
and the public, need to be aware that findings are
often misrepresented to increase online traffic.
These articles can leave out crucial elements of the
study to cater for a larger reading audience. They
can also intentionally or unintentionally distort or
misinterpret the findings of research for the sake of
a good story.

Journalists often use anecdotes to make
their stories seem more relevant to people’s lives
or emphasise why a piece of scientific research
matters. An anecdote is a usually short narrative
of an interesting, amusing or personal story.
Anecdotes are usually presented as case studies of
individuals” experiences, and they may not include
any facts or figures.

Article headlines are commonly designed as
‘clickbait’, to entice viewers into clicking on and
reading the article. At times, they can oversimplify
the findings of scientific research; at worse, they
sensationalise and misrepresent them.

An example of this can be found on the
Mail Online website from 2016 (Figure 6.10).
The article suggested that brain implants
could soon help humans develop superhero
night vision. The research the story was based
on had originally been published in the Journal
of Neuroscience by a team of scientists at Duke

University Medical Centre in the United States.
Hartmann et al. (2016) explored how easily

the sensory processing of adult rats could

be changed by implanting them with a brain
device to teach them to identify the location

of infrared light sources. They suggested that
their findings could have important implications
for basic neuroscience and rehabilitative
medicine, not in fact to ‘enable new kinds of

superhuman senses’.

Non-scientific ideas

Non-scientific ideas refer to ideas or practices
that are presented to resemble real science,
but are not supported by scientific evidence.
Sometimes such an idea is referred to as
pseudoscience (a theory that resembles science
but has no scientific basis). For example, there
are many suggestions circulating about how to
study or learn effectively that are not supported
by hard evidence. These include ‘sleep learning’,
which proposes that you learn if you play
recordings of new information while you sleep.
You will come across many non-scientific ideas
on social media. On such platforms, claims can be
put in a way that is very compelling, particularly if
they are presented by a celebrity or influencer.
Therefore, it is vital that these claims cite original
research and that this original research is valid and
reliable. If a social media report doesn’t have these
features, it should be avoided.

by making us see infrared’ By Richard

Gray for MailOnline

implants could give us a ‘sixth sense’

Could we soon have superhero NIGHT
VISION? Brain implants could give us a
'sixth sense' by making us see infrared

« Infrared sensors that turn light into electrical pulses used as a prosthesis

» Electrodes from four of these sensors were implanted into rat brains

+ The rats learned to detect and reacted to infrared light in under four days
« Scientists say it could be used to enable new kinds of superhuman senses

Sensationalist language

Figure 6.10 Be wary of sensationalised and over-generalised statements.

You can now complete checkpoints 1 and 2 of the research guide.
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O=vr KEY CONCEPTS 6.1a

»  Primary sources of information include
research articles published in journals and
conference presentations.

» A secondary source is a written or visual text
about a research article or series of articles.

»  Primary data are generated directly by the
investigator analysing them; secondary data
are drawn from previous research.

»  An expert opinion article focuses on a topic
and expresses personal and original thoughts
or beliefs, which stem from experience and
expertise. It aims to stimulate debate or new
research.

» Journalists often use anecdotes or
personal stories to make their stories seem

Concept questions 6.1a

Remembering

1 Identify two features of a good research
question. K

2 List two primary and two secondary sources
of information that you can use to answer a
research question. F

3 What is an expert opinion article?{F

4 What are non-scientific ideas? Provide an
example.(F

Understanding

5 Why is it useful to clarify the purpose of your
research before you develop your research
question?/@

6 ldentify three differences between a research
article and a review article./@

Step 3: Search for specific
information

To begin your search for information you can start
by using some of the sites suggested in Table 6.2
on the next page.

If you feel daunted by the idea of finding and
reading research articles from journals, start with
the secondary source information from dedicated
psychology websites such as Simply Psychology or
Verywell Mind. This will give you an overview of the
topic. It will also provide you with themes and key
concepts that you can explore or use as search terms

when using general science websites or journal

9780170465052
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more relevant to people’s lives or
to emphasise why a piece of scientific
research matters.

»  Be wary of claims that may be exaggerated,
or statements such as ‘the findings prove'
instead of ‘the findings suggest'. It takes a
great deal of research and review to support
any scientific theory.

»  Non-scientific ideas refer to ideas or practices
that are presented to resemble real science,
but are not supported by scientific evidence.
They are often supported by celebrities or
influencers.

Applying

7 Define the terms opinion, anecdote and bias,
and provide an example of each.{€

8 Find an example of ‘clickbait’ on social media
and explain how it works.{€

HOT Challenge —ml

9 Use the internet to find a primary source
journal article on a scientific topic. Then find
a secondary source news article on the same
topic that exaggerates or misrepresents the
original research. Identify how the news
article has exaggerated or misrepresented the
original research.{€

websites (Figure 6.11). Another great starting point
is The Conversation. The articles are written by
researchers for a general audience and often include a

primary source that you can further investigate.

|

iStock.com/Ekaterina

Naumenko

Figure 6.11 You will need to find both primary and
secondary sources on your topic of choice.
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Weblinks
Frontiers in
Psychology

Australian Journal
of Psychology

American
Psychological
Association

Psychology Today
Verywell Mind
Simply Psychology
PsyPost

Scientific American,
Mind & Brain

The British
Psychological Society,
Research Digest

PsychNewsDaily
ScienceDaily

Science News for
Students

ScienceAlert

Frontiers in
Psychology

The Conversation

NELSON PSYCHOLOGY VCE UNITS 1 & 2

Table 6.2 Useful websites for both

1 Journal articles
(open access)

2 Science media websites that cover
the science of psychology

3 General science media websites

To find specific information about your topic,
brainstorm a list of keywords, commonly called
‘search terms’. These are the words that you enter
into database search boxes. Start with the main
concepts of your research and as you progress you

will find other keyword and search terms to deepen

Table 6.3 Functions of Boolean operators

primary and secondary sources

Frontiers in Psychology
Australian Journal of Psychology
American Psychological Association publications

Psychology Today

Verywell Mind

Simply Psychology

Psypost

Scientific American Mind

British Psychological Society, Research Digest
PsychNewsDaily

ScienceDaily

Science News for Students
ScienceAlert

your investigation. Without the right keywords, you
may have difficulty finding the articles that you need.
If you want to narrow your search, you can use
Boolean operators. Boolean operators tell databases
exactly how you want to combine your search

terms. There are five Boolean operators (Table 6.3).

Operator What does it do? Example
o Holds together the words of a phrase so that the ‘note taking'
database searches it together instead of separately ‘interspersed learning’
* Shortens a word so that you get alternative endings  educat* for education, educated, educates etc.
AND Joins two concepts so that the database knows you  learning AND ‘study techniques’
want both to be in your search results
OR with () = Used to join two or more keywords, usually related  (techniques OR strategies) AND learning
terms for the same concept, so that the database
knows you want either or both of them to be in
your search results. Whenever you join keywords
with OR, enclose them with parentheses
NOT Used to tell the database that you do not want this  habits NOT (habitat OR habituation)

keyword or group of keywords in your search results

You can now complete checkpoints 8 and 4 of the research guide.

Step 4: Determine whether

Validity in primary sources

your sources are valid

‘We have explored the types of sources available
and why you should only use sources that are

valid, reliable and have integrity. However, for each
source you find it is still useful to do a quick check

before you use it.

Remember that validity refers to the extent to

which the design of the investigation and what is
measured actually assesses the specific concept being
investigated. Therefore, if your source presents

valid information, the methodology for obtaining
the results will accurately measure the variable that
is being investigated. For example, a researcher

9780170465052
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2.1.3. Design and procedure
All participants were asked to bring their personal laptops to the experiment. They received an instruction sheet and a consent form. The
instruction sheet asked participants to attend to the lecture and use their personal laptop to take notes on the information being presented,
just as they might normally do in class. In addition to taking lecture notes, half of the participants (randomly selected) were instructed to Eyidence of
complete the 12 online tasks at some point during the lecture. R valid method

Source: Weston, Tina & Wiseheart, Melody. (2013). Laptop multitasking hinders classroom learning for both users and nearby peers. Computers & Education.
62.24-31. https://doi.org/10.1016/j.compedu.2012.10.003 p26

Figure 6.12 Look for terms such as ‘control group’, ‘random sampling’, ‘randomly assigned’, ‘controlling for extraneous
variables’ and ‘randomly selected’ to help you assess the validity of the research.

interested in measuring the effect of a study » the impact of extraneous and confounding
technique on brain activity may use brain imaging to variables in the results

measure this. This is because brain imaging actually » whether or not the research can be applied to
measures brain activity. There are, however, other similar individuals in a different setting.

variables that will affect brain activity, and to be sure
that it is only the study technique that is affecting WEIRD bIaS

brain activity, the researcher will need to design the When conducting research, it is advisable to check

investigation to remove the potential effect of other the method to see if the study had any WEIRD bias

variables such as time of day tested, blood glucose (Figure 6.13; also see Chapter 1). This reliance on a

levels, amount of sleep etc. This ensures that any limited population of participants is problematic for

change to brain activity when compared to a control many reasons. Most obviously, it is a threat to the :‘ :‘
group is due to the study technique alone. general validity of the findings: if researchers only
To find what steps the researcher has taken to study a phenomenon in one population, they don'’t ebtink
ensure validity in a primary source, you will need know #f'or howit works in others. We will expand on ~ The hidden biases in
: : . . . . WEIRD psychology
to read the methods section (Figure 6.12). the implications of WEIRD bias later in the chapter. research
As mentioned in Chapter 1, assessing the
validity of an investigation will require you to look Uncertai nty in science
at factors such as: . . .
. . As mentioned in Chapter 1, all measurements in
» appropriateness of the design ) .
N line techn d science have some degree of uncertainty (unless
sampling techniques use _ .
ping q we know the true value). Therefore, in research it’s
100% : -
I i E— 3
90% - 7 : Unspecified © al
i 25 '|:
80% - Non-human primates = & &
e 23
70% A Israel/Middle East Ta_C.9 Worksheet
gEso The limitations of
60% - o Asia R g S WEIRD samples
T 5o
50% 52=C
> South/Central America Q£ § =
SS < B
% - o L
40% Africa FE 5T
I <=0
o | N7o >
30% M Europe 5564 .
s8gzn
20% - S a =
& ® Non-US English-speaking § £ 5 O g
10% A sZ8ER
B United States ZUE3s
¥ g9 EN
0% - SHoef
2008 2015 8808 =

Figure 6.13 Many of the generalisations made about human thoughts, feelings
and behaviours have been drawn from investigations that used WEIRD samples.
This graph shows that more than 50% of investigation subjects in scientific studies
in 2008 were from the US, and that Asian, African, Middle Eastern and South
American communities were under-represented. By 2015, this had barely changed.
The problem with this is that not all populations think, feel or behave in the same
way under the same conditions.
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important to reduce the amount of uncertainty as
much as possible. By acknowledging how much
uncertainty is associated with measurements,
scientists can communicate their findings more
precisely. Sources of uncertainty that can influence
the level of uncertainty of any measurement include
contradictory data, incomplete data, errors and bias.
The more uncertainty there is with any measurement,
the less robust the data are and therefore the more
uncertain any inference and conclusions are that are
dependent on uncertain measurements.

Researchers can assess uncertainty
quantitatively and/or qualitatively using
professional judgement. This assessment is outlined
when they describe the limitations of their research
in the discussion section of their report. Indeed,
reporting the level of uncertainty strengthens the
research results (Figure 6.14). It also provides
guidance for the focus of future research projects.
Further research on a topic or theory may reduce
the level of uncertainty.

It is likely that factors unexplored in our set of expeniments may moderate the efficacy of
practice quiz questions and their best placement. For mstance, for very difficult materials using <I |
interspersed practice questions might be better than using at-the-end practice questions because
the latter will likely reduce retrieval success to a minimum that might override any context anlizt?:;‘se
rcinstatement and/or retrieval cffort benefits. However, for casicr materials it is likely that at-the- | Of thie limitations
end practice questions would be more efficient than interspersed practice questions. This of their research
and suggest further
refinement and
investigation

possible interaction between materials difficulty and question placement was not investigated in
the current set of experiments, and it is a future area that needs clarification. Of course, the role
of individual differences between leamers and other intrinsic factors such as inclusion and

placement of feedback might also have an impact on the ideal placement of practice questions.

Source: Weinstein, Y., Nunes, L. D., & Karpicke, J. D. (2016). On the placement of practice
questions during study. Journal of Experimental Psychology: Applied, 22(1), 72-84.
https://doi.org/10.1037/xap0000071

Figure 6.14 By acknowledging the limitations and uncertainties of
an investigation, further research can be refined and improved.

Things | do when I have to study

B Study

Tell people | have
to study

Complain about
studying

Figure 6.15 Psychological research and models
help to explain and provide solutions to common

Uncertainty and scientific models

A psychological model is a theory that aims to
represent, predict or evaluate how people in real-
world situations may think, feel or behave. Each
element of a model needs to be tested, and the tests
must be repeated and replicated using a range of
populations and conditions. If there are gaps or
inaccuracies in the model, it needs to be refined

or rebuilt. If you encounter a model or theory in
your research, you need to able to interpret it and
evaluate its strengths and limitations.

Being transparent about uncertainty and
limitations helps scientists to review and refine the
models that they use to organise and explain concepts
and processes. The quality and validity of a model is
limited by the research used to construct it. The better
a model holds up to testing, the more likely it will
become a theory that is used widely by psychologists
to explain thoughts, feelings or behaviour (such as the
one shown in Figure 6.15).

Let’s look at an example of a model of motivation,
Maslow’s hierarchy of needs. Maslow suggested
that human needs could be represented in a pyramid
that included physiological, safety, love/belonging,
esteem and self-actualisation needs (Figure 6.16).

He proposed that higher-order needs, such as
accomplishment and achieving one’s potential, can
only be pursued when the lower needs, such as food,
shelter and friendship, are met. Maslow’s theory
suggests that for you to be motivated enough to
want to study for your VCE, you need to be fed, feel
safe and have a sense of future. Until these needs are
satisfied you won’t be motivated to use any study
strategies to develop mastery in your learning.

Self-
actualisation:
achieving one's
full potential,
including creative
activities

Self-fulfillment
needs

Esteem needs:
prestige and feeling of _
accomplishment Psychological
needs

Belonginess and love needs:
close relationships, friends

Safety needs:
security, safety Basic

needs
Physiological needs:
water, food, warmth, rest

and very relatable problems. Figure 6.16 Maslow’s hierarchy of needs
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Table 6.4 An analysis of Maslow’s hierarchy of needs. Where there are limitations, the model needs to be refined or rebuilt.

Strengths Limitations

It i a Simple model that is easy fo understand and It is move successtully applied to WEARD cultures, which focus on the individual, a

apply. opposed to non-WEARD cultures, which are collectivist.

Theres an approximate corvelation with §1"35_(>§ Some terms in the hievarchy, such ag ‘self-esteem’ and ‘Security,” have different

of individual human development. For example, - definitions in cultures around the zlobe. Thevefore, it is hard for recearchers to meagure

infancy i primarily about th’do!ogjoa! and survival | these needs or to 5_onora!i§o them acrogs all human populations (Grambrel & Cianci,

needs, quvg_h some ocial interaction is also crvcial = 2003).

- childhood and adolescence focus more explicitly — The originaf study has low validity and veliability as the model wag based on a ¢mall,
on Social needs biased ample and vsed §off—rof>or‘f‘in5.

- the higher drives for self-actualiation and [t hag been found that people can operate at hig_hor levels of the pyramid without
¢elf-transcendence tend to nfold in adulthood. haw/ing_ the lower levels met (Mcleod, 2020).

‘What are the strengths and limitations of whether the methods used were appropriate and
Maslow’s model (Table 6.4)? How should it be tested?  the conclusions make sense. These reviewers offer
How does it need to be refined? When evaluating a advice on the quality of the paper, whether it should
model these are the questions that you should ask. be published and what changes should be made if

. it is to be published. This process also allows other
Peer review Process scientists to offer feedback and, increasingly, to test
Much of the work involved in testing and evaluating ~ or reproduce the research to verify its accuracy.
original research, models and theories is conducted You can find out if an article has been peer
by peer review. Peer review is an extremely reviewed by checking the journal it came from.
important part of science (Figure 6.17). Before a The journal website usually states that the articles it
study can be published in a reputable journal, it must ~ publishes are peer reviewed. For example, Frontiers
be peer reviewed. This process can last for months. in Psychology states on its Scope and Mission page
During peer review, the research report is sent to that all of its articles are peer reviewed and that it is a
scientists working in the same field. They evaluate member of the Committee of Publication Ethics.

| ; £
A P o A,

29
T
£
N
2. Journal editor sends W D
1. Author writes manuscript to expert . —
and submits article reviewers to evaluate
manuscript to journal quality of research,
write-up and

conclusions

Peer review process

, 3. Expert reviewers return

manuscript to editor with
suggestions for changes,
if any, or recommendations
to publish or not to publish

6. Journal editor includes \

report in journal issue

5. Author revises 4. Editor reviews suggestions

Writer, editor, reviewer: Shutterstock.com/Inspiring

manuscript and and returns manuscript to
resubmits author for revision

Figure 6.17 The peer review process. If a publication indicates it has been peer reviewed, you can be
confident that the information in it is valid, reliable and has integrity.
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Worksheet
A detailed checklist
of the CRAP test

—
WB

6.1.2
EVALUATING
THE INTEGRITY
OF SOURCES
(PART 1)

Validity in secondary sources

Determining whether secondary sources are
valid requires more work than for primary
sources. There are many guides or checklists
that you can use to help you make that
Judgement. One of these guides is the CRAP test.

@ frontiers
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Source: Blanchette Sarrasin J, Brault Foisy L, Allaire-Duquette G and Masson S (2020) Understanding Your Brain to Help You Learn Better. Front. Young Minds. 8:54.

doi: 10.3389/frym.2020.00054

Jérémie Blanchette Sarrasin**", Lorie-Mariéne Brawlt Foisy ™, Geneviéve Allaire-Duquette” and
Steve Masson ¥
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source 1s, its reliability, its level of authority and

UNDERSTANDING YOUR BRAIN TO HELP YOU LEARN

The past few years have been marked by a large number of

about g brain.
to support teachers in i <l
to help you learn better. i brai
for teachers, this knowledge can also be beneficial for you as a
student. For i itcan to believe in your capacity

geyou
to improve your own skills. Such beliefs make it more likely for you
to make an effort and to make better use of supportive learning
strategies [1]. In this article, we briefly present some core principles
of the learning brain and suggest leaming strategies inspired by
neuroscience for you to try at school or at home.

1 trombersin ceg May 2020 | Vohue 06 | Ascie 54 | 1

CONCLUSION

Your brain is where learning occurs and you therefore need to keep
your neurons active to optimize the use of class or study time. The
two leaming strategies proposed in this article have the potential to
help you learn better by creating optimal ¢ to and
consolidate the connecticns between your neurons. You now know
that you can get better by repeatedly using the “trails” in your brain
and by spacing out your practice. This greater understanding of how
your brasn learns and the use of supportive leaming strategres can now
allow you to help your brain learn better!

REFERENCES

1 Blanchette Sarrasin, J. Nenciowicl L, Brau Folsy, L.-M., Allaire-Obqyetie. G.
Riopel M, and Masson, 5. 2018 Effects of nducing 3 growth mingset
SIUTENES by 18ACNING I CONCEPL Of NELFOPIASTCEY ON MOUVATIoN,
actverement, and bran acthity. & mets-anatysis. Trends Newrosci. Educ
12:22--31 dok: 10.1016/) tine 2018.07.003

2 Ross, S, Lance, C. Forel N, Bineau, A, HOuos, O, and Lutn, A. 2015, Wnen |
et iy Brain: anCipating in a neuroimaging stdy influences chigren's nahve
mind. bean conceptices. Tronds Neurasct £duc. 4:52-7.
aoi 10 30164 ure 201507 001

3 Kania 8.F, Wronska D, and Zeba, D. 2017, Introduction 10 neurs: plasticity
mechansm J Bangy. Brain S0/ 7:41-8. dol: 10.4236/)obs. 2017.72005

4 Zaromb, £ M., anc Roedger. H. L. 2010, The testing effect n free recal s
associsted with enhanced organizationsl processes. Mem. Cogn. 38.995-1006,
dor: 10 3758/MC.38.8.995

5 Catian, D E. and SChweignoter, N. 2010, Newral corelates of the spacing eflect
in explicit verbal semantic encoding sUPPoet e deficlont- processing theary.
Hum. Brain Mapp. 31:645-59. dot: 10.1002/rbem. 206594

SUBMITTED: 30 September 2019 ACCEPTED: 26 March 2020,
PUBLISHED ONLINE: 14 May 2020,

EDITED BY: Niznke Van Atteveict, Vrje Unversitet Amsterdam, Netherlands

CITATION: Blsnchette Sarasin J, Brauk Folsy L-M, Alisse-Duguette G and
Masson § (20201 Understanding Your Brain to Help You Leam Better. Frore. Young
Minds 8:54. ool 10 3389 irym 2020.00054

CONFLICT OF INTEREST: The authors dectare that the research was conducted in
the absence of any commercial of financial relationstips thit coud be construed
5 8 potentl conflict of Imerest

COPYRIGHT © 2020 Sianchetie Sarrasin, Braut Fosy. Allare-Ouguetts ang Masson
THis Is 3n Open-access article JISUIDULST UNGer the terms of the Creatve Commans
Attriouton License ICC BY). The use, distribution or reproduction in other forums

bidsfrontiersn oy Moy 2020 | Volarre 08 | Avscie 54 | 6

The CRAP acronym stands for how current the

its purpose. Figure 6.18 provides a snapshot

of how this test works with a more detailed
checklist found online. Table 6.5 shows the
evaluation of a YouTube secondary source, using
the more detailed CRAP test.

Current

o SN € The article was published

in May 2020 so would be
considered current.

Reliable
The article includes
evidence that is referenced.
All referenced articles can
be found. Articles from this
site are peer reviewed.

Authority
The article is sourced
from a reputable .org site
where articles are peer
reviewed. The authors
are all experts in their field.
Contact information
is provided.

Purpose
The purpose is to inform
the audience of ways to
incorporate the evidence
from neuroscience to
outline how to improve
learning.

Figure 6.18 There are features within your research article that will help you work out whether it is CRAP.
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Table 6.5 CRAP test of a YouTube video

CHAPTER 6 / Contemporary psychological research

Name of Source: How to Study Effectively for School or (/0”05;/ [Top & Science-Based Study Skills]

Source type: YouTube

URL: https://www.youtvbe.com/watch?v=CFiSziyIRC|

Date reviewed: 04/05/2022

Currency Yes/No Details

Was the information published or updated No Fibliched in 2016, which i¢ more than 5 years ago.

recently?

If using a website, do the links within the article Yes Links to the !oarninggmn’r}g)rgorg site, which is curvent.

work?

Reliability

Is the information supported by evidence such as Yes There are no references for the evidence in this YovTube, only a link to

data or quotes? the !oarning §oion‘f‘i§‘f‘§4org, Further review of this webite provides the

Are there references for the evidence? references of the original ¢cientific investizations reported in reputable
Jovrnals, but thi¢ research i< not curvent.

Does the source make reasonable claims about Yes Yes, there i no sensationalism or exagg_oraﬁon about the evidence.

what the evidence shows?

Has the information (or its references) been Ye The origjna! research has been reviewed but not the YouTube video.

reviewed?

Can you confirm the information using another Yes Other vesearch on the ¢tudy §+Va‘f'ogjo§ ha¢ been condvcted and peer

source? reviewed.

Does the language or tone seem unbiased and Yes The tone isn’t traditionally academic, but it doeg ound profecsional.

professional?

Authority

Is the author, publisher or sponsor of the No YouTube isn’t nevally considered trustworthy but the covrce information

information a trustworthy source, such as an for this presentation is.

educational or government institution?

Is the author qualified to write on the topic? No The animator comes from a business background.

Is the author likely to be unbiased about the topic? No While there are free videos and resources available from the animator,
there are paid covrges ag well. This covld result in a conflict of inferest,
which could create biag.

Is there any contact information? Yes A curvent website with contact links

Purpose

Is the purpose of the information to teach or Yes To inform and possibly fo sell memory +rainin5.

inform rather than to sell, entertain or persuade?

Is the information fact, rather than opinion or Yeg It degeribes evidence—based §+ra+ogjc§.

anecdote?

Overall judgement

Fags
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Misleading graph

9800

Evaluating data representations

It is important that you are aware of some of the

ways that data representations can be misleading.

This will also help you present your own

information accurately.

9700

Group

9600

s 9500

8 9400

9300+

9200+

9100-
A B C D E

12000

For example, the graphs shown in

Figure 6.19 display identical data. However, in
the bar graph on the left, the data appear to show
significant differences. In the original bar graph

on the right, these differences are hardly visible.

Figures 6.20 and 6.21 show further examples of

misleading graphs.

Original graph

10000

8000+
]
‘s 6000
=)

4000+

2000+

0-

A B C D

Group

Figure 6.19 The misrepresentation of data can create a perception of differences where, in reality, there are none.

12

10

Original line graph Changed axis 1 Changed axis 2
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9 4R

8 40
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5 2 10 —

1 5

—_—

0 T T u J 0 T T T J o T T T J
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Figure 6.20 By changing the y-axis labelling, the slope of the line graph can change, leading the reader to reach very different

conclusions.

-l
ci.:

Weblinks
TED-Ed: How to spot
a misleading graph

Misleading graphs:
don’t get fooled

Misleading pie chart

Item A

Original pie chart

T Item A
Item B
Item C

[ ltem D

Figure 6.21 Item C appears to be at least as large as Item A in the misleading pie chart, whereas in
actuality, it is less than half as large. Item D looks a lot larger than item B, but they are the same size.
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O=vr KEY CONCEPTS 6.1b

» If you feel daunted by the idea of finding
and reading research articles from journals,
start with secondary source information
from dedicated psychology websites such as
Simply Psychology or Verywell Mind.

»  When searching for information online,
for optimal results you can use Boolean
operators to tell databases exactly how you
want your search terms combined.

»  Many of the generalisations made about
human thoughts, feelings and behaviours
have been drawn from investigations using
WEIRD samples. The problem with this is that
not all populations think, feel or behave in
the same way under the same conditions.

Concept questions 6.1b

Remembering

1 What does each letter of the acronym CRAP
represent? I

2 What does each letter of the acronym WEIRD
represent? I

Understanding

3 Why is itimportant to find articles that have
been peer reviewed?{F

4 Why is it important to find out if authors have
a conflict of interest? (@

5 Describe how reproducibility strengthens
scientific evidence.(€@

CHAPTER 6 / Contemporary psychological research

»  Peer review is an extremely important part
of the scientific process because it allows
other scientists to offer feedback and test the
research to verify its accuracy.

» In research reporting, describing the level of
uncertainty strengthens the research results
and provides guidance for the focus of future
research projects.

»  Many primary and secondary source
articles and alternative platforms describe
models or theories to organise and explain
psychological concepts.

»  The more primary research that the model
fits, the more likely it is to become a theory
used by psychologists to explain thoughts,
feelings and behaviours.

[ )

q oy
Applying e
6 Your search on your topic of interest has

Weblinks

landed on an article written for a less
reputable media source. It has been written
in a way that is easy to read and it passes the
CRAP test. Describe how you could use this
article.(€

Resource 1: Learning
and memory tips

Resource 2:
Successful study
strategies

Resource 3: Why do
study skills matter?

HOT Challenge —ml

7 Using the CRAP checklist, evaluate each of
the three resources in the weblinks. Rank
them from 1 (the most valid source) to 3,
justifying your choices.{€

You can now complete checkpoint 5 of the research guide.

Step 5: Organise,
summarise and synthesise
information

Now that you have checked your sources for
validity and integrity, it is time to organise
these sources in a way that helps you to locate
facts, quotes, page numbers, diagrams and other
features of interest. This process requires you to

9780170465052

summarise the main concepts and gather more
information from original sources or alternative
sources if needed.

Managing sources

As you start to collect sources, a reference
manager is vital. All researchers use and maintain
some version of a source manager or logbook
(Figure 6.22). A logbook can be electronic, such
as OneNote or Google Docs, or hard copy,

such as a standard exercise book.
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You can use a logbook to manage your sources

as well as record information about the source.
However, there are source managers that are
specifically designed for this purpose. These
include EndNote, Zotero and Mendeley. Regardless
of your choice, the purpose of a logbook is to
record information from your literature review that
you may or may not use in your final presentation.
You have been provided with a research guide that

you can use as part of your logbook.

Summarising primary sources

Scientific research articles can be difficult

to understand unless you have a scientific
background. However, an organised approach can
make deciphering articles much easier.

Research articles have a specific structure
(Table 6.6). Understanding what is included in each
section will help you navigate the article to find key
ideas and information. Do not try to read the article

Table 6.6 Structure of a primary source research article

Abstract (Summary)

Introduction (Why)

Methods (How)

Results (What happened)

Discussion (What it

Conclusion (What was learned)

from start to finish, rather, read parts of certain
sections first. As you work through the article,
record important information into your logbook. You
can use checkpoint 6 of the research guide to help.

Figure 6.22 A logbook is a way to manage and
record information about your sources.

This is a concise summary, including methods, results and their implications, plus the author's interpretations

and conclusions.

The topic is introduced and the reason for the investigation is given. Previous research about the topic is

presented. A prediction is made.

This includes the technical details of how the study was conducted; participants, procedures and materials.

means)
uncertainty are discussed.

1 Read the abstract

Identify the answers to the following questions
(Figure 6.23): Why did the researchers conduct the
study? Does the study matter? What did they do?
‘What did they find?

2 List the key terms or psychological
concepts

Look up any terms you don’t know. Add them to
your glossary. A glossary is a list of words with
definitions. For example, after reading the abstract
you may need to look up the terms ‘concept map’
and ‘retrieval practice’ and find some examples.

Add these to your logbook.

The data are summarised into tables, graphs and figures.

The data are analysed and evaluated to determine the level of support for the hypothesis. Limitations and

How do the results add to existing knowledge? Recommendations for further research are outlined.

3 Read the discussion

The start of the discussion summarises the results
and the end outlines the final conclusions. Look for
words such as found’, ‘determined’, or ‘concluded’
as they typically signal the results of the study, or
the conclusions reached.

4 Identify supporting information

from the results or discussion

Find one or two pieces of data/evidence to support
the findings. You may also want to find some
quotes.
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Why did they conduct the
investigation? Students will
often produce concept maps
and undertake retrieval practice;

Comparing and combining retrieval practice and concept mapping. e chudly Investipated 1 Hi-
i i if thi

® facuost Permissions is a good use of time.

O'Day, G. M., & Karpicke, J. D. (2021). Comparing and combining retrieval practice and concept

pping. Journal of Edt X P gy. 113(5), 986-0897. hitps:/idoi.org/10.1037/edu00004:
Retrieval practice enhances the leaming of educational materials, and prior work has shown
practicing retrieval can enhance learning as much as or more than creating concept maps. Few What dld they dO?
studies have combined retriaval practice with other learning activities, and no prior work has Participants either Used
explored whether concept mapping and retrieval practice might produca‘eepomslly‘robust effects retrieval practice or
when the two are d. In two studied educational texts 5 b h
practiced retrieval (by frealy recalling the texts), created concept maps, or complsted both activities. COﬂCGPt mapp'ng or both.

In the combined-activity condition, students studied and created concept maps prior to practicing

refrieval. On a 1-week delayed icing retrieval learning relative to

creating concept maps. Surpril i concept ing and retrieval preaieom;\ What did they fll‘ld?

produce any benefit over retrieval practice without concept mapping, even though students in the % 3

combined condition spent more time d with the ials than did students in Retneval pract_lce and 5
single-activity conditions. (Psycinfo Database Record (c) 2021 APA, all rights reserved) Concept mapping combmed

isn't better than retrieval
practice on its own.

and combining retrieval practice and concept mapping. Journal
of Educational Psychology, 113(5), 986-997. https://doi.

Source: O'Day, G. M., & Karpicke, J. D. (2021). Comparing
org/10.1037/edu0000486.

Figure 6.23 What to look for in the abstract section of a research article

5 Evaluate the article such as correlational studies and case studies, and
List the article’s strengths and weaknesses. These you can search for these. Table 6.7 also outlines

can be from a CRAP test. Alternatively, if you want some strengths and weaknesses. Usually, however,

to evaluate the methodology of an experiment, the researcher has done this evaluation for you. You

look for ‘sample size, ‘sample type’, ‘repeated trials’ can often find a description of the limitations of the

and/or ‘control group’. Chapter 1 outlines the research at the end of the discussion. Table 6.8 is a

strengths and limitations of other methodologies, worked example of how to analyse a primary source.

Table 6.7 Some strengths and weaknesses of different methodologies

Type of research Strength Limitation
Correlation study »  No manipulation required »  Can't be used to draw conclusions about causal
»  Less invasive to study participants relationships
»  Useful for informing future research »  Can be time-consuming
Field study »  Researchers can get firsthand knowledge about the »  Determines correlation rather than causation
participants being studied »  Data collected is specific to the time and place it is
»  Data is detailed collected from

»  Uncovers social factors that may not have been obvious

Case study »  Can investigate at the individual level »  Data gathered is specific to one case, so findings
»  Very detailed data may not be widely applicable
Controlled experiment »  Can determine the cause and effect relationship »  The environment is somewhat artificial, so it's harder
between variables to know if results are applicable in the 'real world’
»  Researchers can minimse the effect of extraneous
variables

Table 6.8 A worked example of how to organise and summarise information from a primary source

Name of article (/ombining_ Retrieval Fractice and Concept MaPF”‘&

Reference citation ~ O’'Day, &1. M., ¢ Karpicke, J. D. (2021). (/omFaring_ and wmbining_ retrieval practice and concept
maFFing. Jovrnal of Educational Fiqohofog_q, 113(5), 986—997. hHFQ//aloiorg/’lOﬂOﬁ?/oaluOOOO‘fBé

Basic summary Both concept mapping_ and vetrieval practice are effective ¢tudy §+ra+05_io§. Retrieval practice i¢
more effective. (/ombining_ retrieval Praoﬁw and concept maFFing_ doesn’t EMPVO\/o upont retrieval
Praoﬁw vsed on it¢ own.
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Glossary Concept map - a ?afhioa! tool that is vsed to vigualise moanmgfv! relationshipg among. concepts
Retrieval practice — the act of ‘i’w]ing_ to vecall information withovt ha\/ing_ it in front of you

Quotes ‘There i¢ a continving need for rigorové examinations of !carning §Jrra)rog_io§ like concept maFPing So
that ¢tudents, feachers, and educators can draw appropriate, evidence-based conclusions about their
effectiveness” p. 996

Evaluation Article passed the CRAF test. §amplo congisted of undorgyad students with no indication of
novroali\/orgi‘f‘v] or congideration of WEARD biag. Article wag peer reviewed <o results are Hkoh/’
valid and reliable.

How can | use | could vse thig to §v559§+ further im/&g’rigaﬁong into d‘valvl )roohnfztvcg that are often recommended
this article? OR recommend that ¢tudents owlb] ve retrieval Praaﬁoo for g‘f'vdb’ as this will save them time.

Summarising Secondary sources them for rehablhty and validity, SO using the

79 ) o CRAP test for secondary sources is essential.
o ® Secondary sources have a similar structure to . .

L b ke inf ) 1 be in th You might also need to check the primary source
an essay; your key information will be in the information for further details. Only use those

i introducti d at the end of the discussion. Y
Weblinks troduetion and at the enc of the diseussiot. You secondary sources that have passed the CRAP test.

Source 1: Retrieval-
based learning:
Positive effects of
retrieval practice in

elementary school You can now complete checkpoint 6 of the research guide.
children

will, however, need to do more work in evaluating

Source 2: Retrieval

practice is effective Synth esisi ng sources study strategies?” To examine this, we would need

regardless of self- . .
reported need for more than one source of evidence for a particular

cognition - behavioral L he purpose of research is to answer a research
and brain imaging
evidence

] ) study strategy. This requires synthesising the
question. In this modelled example, the research . . .
sources, using a synthe31s matrix to track common

question is, “What are effective, evidence-based themes and differences (Table 6.9).

Table 6.9 A synthesis matrix helps you find ideas shared by more than one source. In terms of our research question, the main
idea is an example of a study strategy such as retrieval practice. Cells are highlighted where themes and ideas overlap. The more
overlap, the more evidence there is for a particular study strategy.

Research question: What are effective, evidence-baged ¢tudy §+Va+05_io§ for VCE ¢tudent¢?

Source 1: Karpicke et al. (2016) Source 2: Wiklund-Hérnqvist et al. (2022)  Source 3: Agarwal (2019)

Main idea 1 Retrieval Frao’rioo hofpé students Behaviovral and brain—imagjng_ evidence BVHding_ a foundation of Icnovvloalgo
Porform better on recall tests than §v55_o§+§ that retrieval Pvaoﬁoo i¢ also | via fact-baged retrieval Prao‘f“iw may
repeated study re, vdless of their effective for individvals with lower be less effective than cwgaging_ in
level of skill in Voaaling_ comprehengion levels of intringic motivation. highcr—oralcr retrieval practice.
or Frooc%ing speed.

Main idea 2 %VﬁoiFamﬁ wevre of Primsrﬂ School age. Retrieval Frao‘ﬁw i¢ more effective Fact-based @;izzo; are not ag effective

than §'ﬁ/dl1 alone. as lLuizzoc that Voztuiro students to

analq% and evalvate.

Main idea 3 Farticipants were of hig_h school age. l\/\ixiwg_ z(/vizzog with fact fc;ogﬁong and
analqgig szagHong i¢ better than analqgk
1/vo§+ion§ alone.

al Source 1: ‘Retrieval practice: beneficial for all Source 3: ‘Retrieval practice & Bloom’s taxonomy:
o o ) , .
“ie students or moderated by individual differences? Do students need fact knowledge before higher-
Source 2: ‘Retrieval practice is effective regardless order learning?’
Weblink of self-reported need for cognition — behavioral and
Source 3: Retrieval o A . R
practice & Bloom's  brain imaging evidence

taxonomy: Do
students need fact
knowledge before
higher-order learning?

You can now complete checkpoint 7 of the research guide.
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O=vr KEY CONCEPTS 6.1¢

» A logbook records information from your
literature review that you may or may not use
in your final presentation. It keeps track of
each source of information.

»  When researching journal articles, read the
abstract first.

Concept questions 6.1¢c

Remembering

1 What is the purpose of a logbook? F

2 What part of a journal article should you read
first?{r

3 What does the start and the end of the
discussion section in a journal article
tell you?{r

Understanding

4 How does using a synthesis matrix help to
organise your research so that you find multiple
sources of evidence on one idea or concept? (€@

5 If you are having difficulty unpacking an article
of original research even with these guidelines,
what step would you take next? Explain.{@

Applying

6 Read the following abstract. Why did the
researchers do the study? Why does it matter?
What did they find?{€

Abstract

Retrieval practice improves retention of
information on later tests. A question remains:
When should retrieval occur during learning —
interspersed throughout study or at the end of
each study period? In a lab experiment, an online
experiment, and a classroom study, we aimed

to determine the ideal placement (interspersed

vs at-the-end) of retrieval practice questions.

In the lab experiment, 64 subjects viewed slides

Step 6: Communicate your
psychological research

Now that you have completed your research, it is
time to communicate your findings to others. You
must clearly identify your purpose, your audience
and what you hope to achieve through this
communication. If you want to present information
or a position on an ethical issue, you will need to

9780170465052
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»  Summarise the main ideas into your logbook
for each source of information, keeping track
of data, conclusions, limitations, quotes and
page numbers.

» A synthesis matrix can help you to find ideas
that are shared by more than one source.

about APA style and answered short-answer
practice questions about the content or restudied
the slides (restudy condition). The practice
questions either appeared 1 every 1-2 slides
(interspersed condition), or all at the end of the
presentation (at-the-end condition). One week
later, subjects returned and answered the same
questions on a final test. In the online experiment,
175 subjects completed the same procedure. In
the classroom study, 62 undergraduate students
took quizzes as part of class lectures. Short-answer
practice questions appeared either throughout the
lectures (interspersed condition) or at the end of
the lectures (at-the-end condition). Nineteen days
after the last quiz, students were given a surprise
final test. Results from the 3 experiments converge
in demonstrating an advantage for interspersing
practice questions on the initial tests, but an
absence of this advantage on the final test.
Copyright © 2015 by American Psychological
Association. Reproduced with permission.
Weinstein, Y., Nunes, L. D., & Karpicke, J. D. (2016).
On the placement of practice questions during study.
Journal of Experimental Psychology: Applied, 22(1),
72-84. https://doi.org/10.1037/xap0000071

HOT Challenge —m

7 Prepare for your assessment task by setting up
your logbook. Your teacher may guide you to
use either a hard copy or electronic copy.

work through Section 6.2 of this chapter first and
complete checkpoint 10 of the research guide.

Purpose: What do you want
to achieve?

Do you want to:
» inform your audience about the issue by
summarising previous research so they can

arrive at their own position on it?

Contemporary psychological research
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» compare, contrast and critically evaluate
previous work?

» present an opinion or argument on the issue?
(This would also involve discussion of the
validity and reliability of the work or even the
ethical consequences of the research.)

Audience: Who do you want

to inform or influence?

Ask yourself the following questions.

»  Who do I want to communicate this
information to?

» What expertise does my audience have relating
to this issue?

»  Why would they want or need the information?

»  What do I want to achieve? How does my
purpose relate to my audience?

Format: What is the best way
to reach your audience?

There is a wide range of formats currently being
used to present scientific information. In Unit 2
you will be presenting a formal scientific report
or poster based on primary data. In this unit
you may be required to present your research as
a review article, an opinion piece or one of the
newer means of communicating scientific ideas
outlined in Table 6.10. Each has a different style
and presentation.

Regardless of the presentation format, whether it
is a review article, a YouTube animation or an ethical
response, your information will still be organised
using the same basic structure. However, what is
included and the detail that is presented will vary.

Table 6.10 An outline of three social media platforms used by scientists and science communicators

Platform

TikTok

N~

YouTube vlog or animation

Features

Videos should be short (1-, 3- and 10-minute videos

are possible).
seconds.

audience can relate to.

Limitations:

Audience needs to be captured within the first 3

Example

Search for good examples
using hashtags such as
#sciencecommunications

Data needs to be summarised in a way that the

TikTok has the option of including a link tree for
presenters to cite their references for evaluation.

It is easy for misinformation to go viral.
It is difficult to debunk the misinformation.

Longer than TikTok.

Vlog — Crash Course

Presenters can list their references for evaluation.

Vlog: A video blog or video log, sometimes shortened
to vlog, is a form of blog presented as a video.

Vlog entries often combine embedded video with
supporting text, images and other metadata.
Animation: Animated videos are videos created with
original designs, drawings, illustrations or computer-
generated effects that have been made to move in an
eye-catching way, using any number of artistic styles.
TEDEd is an example of an education resource that
uses animation.

)
&
O‘.

Weblinks
The power of
motivation

How playing
an instrument
benefits your

brain
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Platform Features Example

Twitter An online discussion platform. It uses a shortened
format of 280 characters per ‘tweet’ or post. Tweets
allow you to promote material by linking to other sites
or using hashtags; sharing images, short clips or gifs.

() MindShift

The best way to share research is to make a thread —
several tweets linked together. To do this, you write a
tweet, then click on the + sign at the bottom to add a
new one, and then keep adding. The first tweet serves

as a cover of the thread, so don't forget to explain
what article you are talking about and add the link if
possible.

Table 6.11 provides a checklist of what to Summarising, paraphrasing and the al
include in a YouTub ion. Y find i T4
Include In a You l'ube presentation. You can fin use of quotat|on(s) {17
?hecklxsts for a reV}ew article and an opinion piece You won't necessarily use all the sources of
in the Worksheet link. . . . Worksheet

information from your logbook. Read the basic Review article and
summaries and evaluations from your logbook an opinion piece
H H checklist
ConStrUCtl ng you r fl nal and choose which sources you will use that best
communication help you answer your research question for your
Your presentation will require several reviews and assessment task.
redrafts before submission as your assessment task. When reporting you will need to be
Each type of presentation format has conventions able to summarise, paraphrase and use
to follow. quotations correctly. Summarising means
cutting down information to its essentials.
Table 6.11 Checklist for a YouTube animation
Introduction What problem does the research address? I:I
How does the research relate to the current debate (if presenting a response to an I:I
ethical dilemma)?
Method Not included (but you should still submit your method in your logbook) I:I
Results Outline the key findings. I:I
Present secondary data using tables, graphs and models wherever possible. You may l:’
take these directly from a study and acknowledge the source or construct your own.
Text is minimal. I:I
Discussion Evaluate the social, legal and psychological implications relevant to the research I:I
question and/or ethical dilemma.
Conclusion If presenting a response to an ethical dilemma, what is the position you have taken, I:I
if any? ay,
L4
What future action is required? I:I L
References Not included; however, researchers can be cited within the animation and a linktree can I:I Th:’mi"g ost
be added to the comments section.

scientific study tips
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You may be able to use your basic summary from
your logbook or you may need to return to the
original source and have another try. Paraphrasing
means rephrasing text or speech in your own
words, without changing its meaning. When
paraphrasing, use reporting verbs and phrases,
such as “The author describes...”, ‘Smith argues
that ..." and cite the research piece that you are
referring to.

If you want to keep direct statements from a
published work, you need to quote. You must copy
the source word for word, enclosing the quoted
text in quotation marks. When you are recording
a quote, make sure you note the page number it
appears in the source.

Quoting and paraphrasing correctly are
important if you want to avoid plagiarism
(presenting someone else’s work or ideas as your
own, with or without their consent). If you use a
source without citing it, you are implying that you
created the information on your own. Citing your

sources gives proper credit to the original authors,

and it also lets your readers find the original source
if they want to learn more.

Writing with clarity and accuracy

Paraphrasing or summarising information and data
can sometimes result in inaccuracies. The following
suggestions will help you to retain accuracy.

» Maintain contextual clarity: Contextual
clarity means that you outline the importance,
authority and implications of your research
(Figure 6.24). Often, it’s appropriate to include
these in the introduction and the final section of
your discussion and conclusion.

» Try to stay on topic: All content must be
relevant and necessary. Do not stray off topic,
because this distracts your reader.

» Use precise but understandable words:
Academic writing requires precise
vocabulary and correct terminology. Using
unnecessarily sophisticated or complex
language makes it harder for readers to
understand.

allow you to help your brain learn better!

Your brain is where learning occurs and you therefore need to keep
your neurons active to optimize the use of class or study time. The
two learning strategies proposed in this article have the potential to
help you learn better by creating optimal conditions to strengthen and
consolidate the connections between your neurons. You now know
that you can get better by repeatedly using the “trails” in your brain
and by spacing out your practice. This greater understanding of how
your brain learns and the use of supportive learning strategies @an now

Contextual clarity: the

& importance and implications
of the research are clearly
stated

Figur