OXFORD

PSYCHOLOGY

FOR VCE

LEO HONG MATTHEW ROCK
JODIE ALLEN | ELIZABETH BLAHER-LUCAS
PAIGE JESSULAT ROGER EDWARDS

obook ™



Provisioned to Campion Education (Aust) Pty Ltd on 08/05/2024 under licence.

This work must not be reproduced, stored, transmitted or circulated in any other form.



Provisioned to Campion Education (Aust) Pty Ltd on 08/05/2024 under licence.

PSYCHOLOGY

FORVCE '

LEO HONG 3 &4

MATTHEW ROCK
JODIE ALLEN
ELIZABETH BLAHER-LUCAS
PAIGE JESSULAT

ROGER EDWARDS

OXFORD

UNIVERSITY PRESS

This work must not be reproduced, stored, transmitted or circulated in any other form.



Provisioned to Campion Education (Aust) Pty Ltd on 08/05/2024 under licence.

OXFORD

UNIVERSITY PRESS

Oxford University Press is a department of the University of Oxford.

It furthers the University's objective of excellence in research,

scholarship, and education by publishing worldwide. Oxford is a registered trademark of
Oxford University Press in the UK and in certain other countries.

Published in Australia by
Oxford University Press
Level 8, 737 Bourke Street, Docklands, Victoria 3008, Australia.

© Leo Hong, Matthew Rock, Jodie Allen, Elizabeth Blaher-Lucas,
Paige Jessulat & Roger Edwards
© Oxford University Press 2024

The moral rights of the author/s have been asserted
First published 2024

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system,
or transmitted, used for text and data mining, or used for training artificial intelligence, in any
form or by any means, without the prior permission in writing of Oxford University Press, or

as expressly permitted by law, by licence, or under terms agreed with the reprographics rights
organisation. Enquiries concerning reproduction outside the scope of the above should be sent
to the Rights Department, Oxford University Press, at the address above.

You must not circulate this work in any other form and you must impose this same condition
on any acquirer.

|!! ! ! ! !ll A catalogue record for this

NATICRAT book is available from the
LIBRARY National Library of Australia

OF AUSTRALIA

ISBN 9780190338091

Reproduction and communication for educational purposes

The Australian Copyright Act 1968 (the Act) allows educational institutions that

are covered by remuneration arrangements with Copyright Agency to reproduce
and communicate certain material for educational purposes. For more information,
see copyright.com.au.

Edited by Catherine Greenwood

Typeset by Q2A Media Services Pvt. Ltd., Noida, India
Proofread by Vanessa Lanaway

Indexed by Master Indexing

Printed in China by Golden Cup Printing Co Ltd

Oxford University Press Australia & New Zealand is committed to sourcing paper responsibly.

Disclaimer

Links to third party websites are provided by Oxford in good faith and for information only.

Oxford disclaims any responsibility for the materials contained in any third party website referenced
in this work.

Acknowledgement of Country

Oxford University Press acknowledges the Traditional Owners of the many lands on which

we create and share our learning resources. We acknowledge the Traditional Owners as the
original storytellers, teachers and students of this land we call Australia. We pay our respects
to Elders, past and present, for the ways in which they have enabled the teachings of their rich
cultures and knowledge systems to be shared for millennia.

Warning to First Nations Australians
Aboriginal and Torres Strait Islander peoples are advised that this publication may include

images or names of people now deceased.
This work must not be reproduced, stored, transmitted or circulated in any other form.




 CONTENTS |

= SO

Using Psychology for VCE Units 3& 4
Meet the authors & reviewers

Chapter 1 Psychology toolkit
1.1 Overview of VCE Psychology

1.2 Developing aims, questions
and hypotheses

1.3 Planning and conducting
investigations

1.4 Complying with ethics and
safety requirements

1.5 Generating, collating and
recording data

1.6 Organising, presenting and
processing data

1.7 Analysing and evaluating data
and investigation methods

1.8 Constructing evidence-based
arguments and conclusions

1.9 Analysing and evaluating
scientific ideas

1.10 Communicating scientific ideas

1.11 Aboriginal and Torres Strait Islander
knowledges, cultures and histories

1.12 Preparing for assessment

Chapter 1 Review

UNIT 3

HOW DOES EXPERIENCE AFFECT
BEHAVIOUR AND MENTAL
PROCESSES? .....cooeecceeemrnseseseenes 74

Chapter 2 Nervous system
functioning
2.1 The human nervous system

2.2 Conscious and unconscious responses

2.3 The role of neurons in communication

2.4 Neurotransmitter function and effects..

2.5 The role of dopamine and serotonin
as neuromodulators

2.6 Synaptic plasticity
Chapter 2 Review

Chapter 3 Stress as a
psychaobiological process

3.1 Psychobiological stress responses
3.2 General Adaptation Syndrome

3.3 The Transactional Model of
Stress and Coping

3.4 The gut-brain axis
3.5 Strategies for coping with stress
Chapter 3 Review

87

.90

Unit 3 AOS 1 Checkpoint

Chapter 4 Approaches to
understand learning

4.1 Anintroduction to models of learning
4.2 Classical conditioning

4.3 Operant conditioning

4.4 Observational learning

4.5 Aboriginal and Torres Strait Islander
ways of knowing

Chapter 4 Review

Chapter 5 The psychobiological
process of memory

5.1 The Atkinson-Shiffrin multi-store
model of memory

5.2 Regions of the brain and their
role in long-term memory




5.3 The role of episodic and
semantic memory in retrieving and
constructing events

5.4 Improving memory with
mnemonic devices

Chapter 5 Review

Unit 3 AOS 2 Checkpoint

Unit 3 Review

UNIT 4
HOW IS MENTAL WELLBEING
SUPPORTED AND

MAINTAINED? ....ooeerrrererereenene 248

Chapter 6 The demand

for sleep

6.1 Sleep as an altered state of
consciousness

6.2 Techniques used to measure sleep
6.3 Regulation of sleep-wake patterns
6.4 Sleep across the life span

Chapter 6 Review

Chapter 7 The importance
of sleep for mental
wellbeing

7.1 The effects of sleep deprivation
7.2 Circadian rhythm sleep disorders
7.3 Sleep hygiene
Chapter 7 Review

Unit 4 AOS 1 Checkpoint

-} o
38&4

Py g

Chapter 8 Defining mental
wellbeing

8.1 Ways of considering wellbeing
8.2 Mental wellbeing as a continuum

Chapter 8 Review

Chapter 9 Specific phobia
9.1 Developing a specific phobia

9.2 Biological interventions for
specific phobia

9.3 Psychological interventions
for specific phobia

9.4 Social interventions for
specific phobia

Chapter 9 Review

Chapter 10 Maintenance
of mental wellbeing

10.1 Biological factors contributing
to mental wellbeing

10.2 Psychological factors contributing
to mental wellbeing

10.3 Social factors contributing
to mental wellbeing

10.4 Cultural determinants for
improving wellbeing

Chapter 10 Review

Unit 4 AOS 2 Checkpoint

Chapter 11 Student-designed
investigation

11.1 Investigation design
11.2 Scientific evidence
11.3 Scientific communication

Chapter 11 Review




Unit 2 AOS 3 Sample poster

Unit 4 Review

Unit 3&4 Exam preparation

Chapter 12 Investigations

2.1 Simulation: Does activation of the
sympathetic and parasympathetic nervous
systems lead to a change in heart rate? .......... 468

2.3 Modelling: How can neural transmission
across a synapse be modelled? .......coccoverereenee. 470

3.1 Product, process or system development:
How can we teach primary school

students about the flight-or-fight-or-

freeze reSpPoNSE?......oceceeeereenereeeeesseeseeees 472

3.4 Literature review: Can diets rich in

healthy bacteria and probiotics be used

to treat stress-induced gastrointestinal
AAMAEE? .ottt es s 474

4.1 Modelling: How can we model the process
of observational learning in practice?................ 475

4.2 Simulation: How do different
circumstances affect the time in which
a conditioned response is learnt?......ccccceeeveenee. 476

4.3 Case study: Can pigeons learn to
operate military weapons?........vnneeeneeneenens 478

5.4A Controlled experiment: Can the
method of loci improve memorisation of
visual information?..........eeeeeneneeneeneeceseeneenens 479

5.4B Case study: How does Aboriginal
peoples’ use of Songlines improve
MNEMOTY? ettt esees et es st esaseaeeses 481

6.2A Fieldwork: Does the time taken to fall
asleep affect the duration of the first
SIEEP CYCLE? oot 482

6.2B Correlational study: What factors are
affecting the sleep of adolescents?.................. 483

7.3A Classification and identification:
How can the sleep of new shift workers
D IMProved?...... e 485

7.3B Product, process or system development:
How can you improve sleep hygiene by
mModifying your diet?.......overirenerereeeeeeineis 487

8.2A Fieldwork: Is there a correlation between
stress and perceived mental wellbeing in
the WOrkplace? ... 489

8.2B Literature review: How has the COVID-19
pandemic affected the mental wellbeing
OF STUAENES? .o 491

9.4A Case study: How does exposure to a
phobic stimulus aid in the treatment of
STo]=Tof] ol o] aTo] 01T ISR 492

9.4B Classification and identification:

How can identification of biopsychosocial
factors be used to inform the treatment

of a specific phobia?.......cccoerrereeninieeeeenens 493
10.1 Correlational study: Is there a

relationship between daily water intake and
perceived levels of mental wellbeing?.............. 494

10.2 Controlled experiment: Does mindfulness
meditation improve relaxation?........cccoeeveneenee 495

Glossary
References




Using Psychology for VCE Units 3&4

Key features
of the
Student Book

resources available on Student obook pro.

The importance of

Chapter opener

Each chapter begins with a
chapter opener that includes:
* key knowledge from the
Study Design

* a groundwork quiz to test
and support students’ prior
knowledge

* a list of investigations to
support key concepts.

Topic-based
approach
Content is structured
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sleep for mental
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The effects of sleep deprivation
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» This Student Book combines complete coverage of the VCAA
Psychology Study Design 2023-2027 with clear and engaging design.

» Each print Student Book comes with complete access to all the digital

Real-world

in clear topics with
key ideas signposted
at the beginning.

bt many of usdon' e enough s,

Margin glossary

Literacy support

is provided for key BE
terms in the chapter

with clear and concise
definitions.

psychology

Real-life engaging
examples that provide
opportunities to
apply key knowledge.

Challenge

r Extension
questions to deepen
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Worked examples
Detailed worked
examples take
students through
how to solve different
problems.
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Identifying biological i sk game. Gigis ks

10.1 CHECK YOUR LEARNING

e work aming,she
. Describe and explain
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sutiionl .

Solution

TS38&4

understanding.

Study tips
Practical tips support
student success in

internal assessments
and exams.

| Skill drills

Students can practise
their key science skills
in context.

Check your learning
Activity boxes with
questions and tasks
organised using
cognitive verbs according
to Bloom's taxonomy.
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Practice assessments
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with the internal
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the response was conseious.
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Part A - Multiple choice [ ]

Use she following informarion 1o ansze quesions 110 6.

- . st 12 months
were randomly selected to take part in the study.

Group 1

participants’
presented with . Th

“The results of the scudy for heart rate are presented in Table 1.

Question 1
An appropriate hypothesis or this study s
A

B b of

c

D
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Question 2

A primary, quantitative.

B primary, qualitative.

© secondary, quantiati

D secondary, qualitariv.

Question3

Ifthe datain the table was to be presented in graphical

form, which of the following would be truc?

A Aline graph would be used, with mean heart rate
plotted on the y-axis.

B A line graph would be used, with mean heart ate
plotied on the x-axis

© A bar chart would be used with mean heart rate
plotted on the y-axis.

DA b

P : .

‘harm when faced with their phobic simulus. Prior

chat any benefics of their rescarch would outweigh any.
resulting harm.

The cthical concept which the rescarchers adhered.
o was:

A justce,

plotied on the x-axis
Question 4

five. By age six, Ken could perform basic kicking
techniques. By age eight, Ken could display more

the results obtained in the study?
A In the presence of a real-ife insect, the

Ken attributes his suceess to
bis parents, trsined kickbosers who taught Ken by
demonstrating kicking techniques and then verbally.

desensitisation, whereas the sympathetic nervous
system remained dominant for the group who did
use systemai desensitisation.

B A surge of adrenaline was expericnced by the

K 5
described as:

‘operant conditioning and classcal conditioning.
B operant conditioning only.

© ersaiont
a D chsersationt
i .
. Trinh works i1
whees hich

Recnth

it s been o

P i at e e for 100 loug, S vished s
“Trinh s
* fatn on hee phone o sound

Question s

A potential extrancous varisble in the study is

A the small sample size.

B the uneven number of participants in both geoups.
© only individuals with an inset-based phaba were.

ipans were taking.
‘medication for a pre-existing heart issue.

every twenty minutes. When the alarm sounds, Trinh
should go for a walk and avoid looking at screens to
minimise eye strain.
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Practice exam
questions
Exam-style questions
for students to practise
writing responses;
includes question sets
for Unit 3, Unit 4 and
combined Units 3 & 4.




Investigations

Each chapter contains a range
of investigations that cover all
eight scientific investigation
methodologies. Investigations
are available in the Student
Book and via your gbook pro.

CHAPTER

, \
Investigations

T complete VCE Psychology, you will need to complete at least 10

hours of practical work for cach of Units 3 and 4, plus at feast 10 hours

for Unit 4 Area of Study 3. Practical work can cover a range of scientific
o d

case studies, classification and identification,lterature reviews,
fieldwork, i du ,

stem develo i
vour course, as wellas Sci

hool-assessed Coursework (SACS) should be.

fist o

should be considered, including the importance of sociocultural,

decision-making.

& swervntiessonsrory_o”

This chapter il highiight key saety conceras for ach investigation, though

practical work.

= Tie back long hair.

= Do not cat or drink in the lab,
- Ak

sour harm,

- satty s, coen

= Roviw the chaols sty e cxewash,shows, spill
and first aid kits. " i

care and her
assessments for all hazards involved with material or procedures.

exposed wires before use.

excursion. i

‘any investigation covered in this hook.

conduct an insestgation on memory using
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Student investigation
chapters

. . (-4
u -
Guidance for Unit 4 — . WE Student-designed SROUNDWO
AOS 3 Student-deSIgned < = - - This chapter will b on concepts you may
. L z investigation s gt et g e e . () 2
investigation. ; oo sy S
L1y
KEY KNOWLEDGE

v |

Does a diet rich in fermented foods influence perceived stress levels among adolescents?
stoph Aureus

outined and
dafined n logcal

@ Cloaraim
incorporates IV

CHAPTER 11 STUDENT-OESIGNED INVESTIGATION 425

Dietsrichin o
fermented foods s Nouh S i
cammgrlo vel : Sample investigations
erceived levels .
’ of stress in Annotated example of Unit 4

AOS 3 investigation to help
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Digital hotspots

Digital icons or hotspots found throughout the student book link to digital resources accessible via the obook pro.
Video — Watch a video to support understanding of key concepts.

@ Assessment — Access a digital quiz for the topic or chapter

@ Resource — Access a worksheet or additional resource.
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obook®

Key featu res > Student obook pro is a completely digital product delivered via Oxford’s online
of Stu dent learning platform, Oxford Digital.

obook pro

> It offers a complete digital version of the Student Book with interactive note-taking,
highlighting and bookmarking functionality, allowing students to revisit points of
learning.

> A complete ePDF of the Student Book is also available for download for offline use
and read-aloud functionality.

Focus on eLea rning Complete digital version of the Student Book

¢ This digital version of the Student Book is true to the print version, making it easy to
navigate and transition between print and digital.

Interactive quizzes

integrated Australian Concise Oxford Dictionary look up feature

interactive assessments to consolidate understanding

obook® A Psychology forVCEUnits3&4  10.1Therole...
X
W selectall A rssign

384-385 . o

Protective biological factors

€ Y b ¢
‘@:‘o‘ ) t_“"} -é"

Each topic in the Student Book
is accompanied by an interactive
assessment that can be used to
consolidate concepts and skills.
These interactive quizzes are
autocorrecting, with students
receiving instant feedback on
achievement and progress.
Students can also access all their
online assessment results to track
their own progress and reflect on
their learning.

Each chapter is supported by

a multiple choice quiz to give
students further practice with
exam-style questions.

—
8= Book content [ Resources

videos to engage and strengthen understanding B en ef |t S fO r

students

> integrated Quizlet sets, including real-time online quizzes with live leaderboards

> access to their online assessment results to track their own progress.
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obook

> Teacher obook pro is a completely digital product delivered via Oxford Digital.

> Each chapter and topic of the Student Book is accompanied by full teaching support.
Lesson plans are provided that clearly direct learning pathways throughout each
chapter, including ideas for differentiation and practical activities.

> Teachers can use their Teacher obook pro to share notes and easily assign resources
or assessments to students, including due dates and email notifications.

Focus on assessment and reporting  Complete teaching support

¢ Teaching support includes full lesson and assessment planning,
ensuring there is more time to focus on students.

oxforddigital .+

Psychology for VCE Units 3&4
)

RESOURCES ASSIGNED WORK REPORTS

Reports

FILT h :
MERER Curriculum Report
CLASS, GROUPS & This report vides a summa
STUDENTS

dueuRuiey

Zsovviun

Maintenance of
INTER-YEAR LINK REPORT mental wellbeing

ODSStudent 1 25+ 29« [N
ODS5Student 2

ODSStudent 3 AR | |
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Additional resources

¢ Each chapter of the Student Book is accompanied by additional teaching and learning resources to help students progress.

> In addition to online assessment, teachers have access to an editable practice exam that is
provided at the end of Unit 4. This exam is formatted like the VCAA Psychology exam. Benefits for

> Teachers are provided with practice exams and guidance for internal assessments, detailed
planning resources and reporting functionality that tracks student progress and success
against assessments or key knowledge in the Study Design

teachers
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Psychology toolkit

CHAPTER

KEY SCIENCE SKILLS p

— develop aims and questions, formulate hypotheses and make predictions
— plan and conduct investigations

— comply with safety and ethical guidelines

— generate, collate and record data

— analyse and evaluate data and investigation methods

— construct evidence-based arguments and draw conclusions

— analyse, evaluate and communicate scientific ideas.

Source: VCE Psychology Study Design (2023—-2027) reproduced by permission © VCAA [

FIGURE 1 Psychology is the scientific study of the human brain and behaviour.

2 PSYCHOLOGY FOR VCE UNITS 3 & 4 OXFORD UNIVERSITY PRESS



GROUNDWORK

Groundwork quiz
Chapter 1

This topic will build on concepts you may have come
across in Units 1 and 2 Psychology junior science. @
Before starting the chapter, check how well you know

the basics by completing this groundwork quiz.

* CONTENT WARNING: Aboriginal and Torres Strait Islander peoples are advised that this topic may include images of
people now deceased.

OXFORD UNIVERSITY PRESS CHAPTER 1 PSYCHOLOGY TOOLKIT 3



Provisioned to Campion Education (Aust) Pty Ltd on 08/05/2024 under licence.

KEY IDEAS @

+ Studying psychology can lead to a diverse range of career pathways.
+ VCE Psychology is divided into units and areas of study.
+ The key science skills and their application are important for success in VCE Psychology.

psychology Psychology is the scientific study of the human brain and its functions and of behaviour.
the systematic study
of the mind (mental
processes) and
behaviour thoughts and emotions.

Studying psychology can lead to many different career paths, and it provides a valuable
understanding of what influences the way we think, feel and act. This understanding can be

Psychologists use the scientific method to investigate relationships that exist between our
brain and nervous system and to investigate and explore the experience of behaviours,

used to improve our learning, mindset, relationships and overall quality of life.

FIGURE 1 Psychology is the scientific study of the human brain, its functions and behaviour.

Structure of the VCE Psychology course

= e Studying VCE Psychology provides you with the opportunity to engage in a range of
@ Wl [Py il inquiry tasks and develop key science skills. You will develop an understanding of how the
Study Design mind works and what influences behaviour, and will be able to make links between theory,
knowledge and practice.
The structure of the VCE Psychology course is laid out in the VCE Psychology Study

Design. The course consists of four units. Units 1 and 2 are designed to be the first year
of the VCE Psychology course as they form a strong foundation of psychological concepts
for Units 3 and 4. However, Units 1 and 2 are not prerequisites for studying Units 3 and 4.
An overview of the VCE Psychology units is shown in Figure 2, and Units 3 and 4 are

summarised in Table 1.

4 PSYCHOLOGY FOR VCEUNITS 3 &4 OXFORD UNIVERSITY PRESS
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How are behaviour and

Unit 1
mental processes shaped?
How do internal and external
Unit 2 factors influence behaviour
and mental processes?
VCE Psychology
How does experience affect
Unit 3 behaviour and mental
processes?
) How is mental wellbeing
Unit 4

supported and maintained?
FIGURE 2 The structure of the VCE Psychology course

TABLE 1 Areas of Study in Units 3 and 4 Psychology

Unit 3 How does experience affect behaviour and mental processes?

1 How does the nervous In this area of study, you will learn about:
system enable psychological |« the roles of different subdivisions of the central and peripheral nervous systems
functioning?  the role of neurotransmitters in the transmission of neural information

* synaptic plasticity

» the psychobiological process of stress

» the interaction of gut microbiota with stress and the nervous system.

2 How do people learn and In this area of study, you will learn about:
remember? * models to explain learning

* memory as the process by which knowledge is encoded, stored and later retrieved

» the interconnectedness of brain regions in storing explicit and implicit memories and the
role of semantic and episodic memory in cognition

* the use of mnemonics to increase the encoding, storage and retrieval of information

» the contribution of Aboriginal and Torres Strait Islander knowledges and perspectives in
understanding memory and learning.

Unit 4 How is mental wellbeing supported and maintained?

Area of Study Description

1 How does sleep affect mental  In this area of study, you will learn about:

processes and behaviour? » sleep as an example of an altered state of consciousness
» the effects of sleep deprivation on psychological functioning
» the sleep—wake cycle and circadian rhythm disorders
* how zeitgebers and sleep hygiene can be used to improve the sleep—wake cycle.

2 What influences mental In this area of study, you will learn about:

wellbeing? * the concept of mental wellbeing as a continuum
» the influence of internal and external factors on mental wellbeing
» Aboriginal and Torres Strait Islander peoples’ multidimensional and holistic views

of wellbeing.
3 How is scientific inquiry In this area of study, you will conduct an investigation that you have designed or adapted
used to investigate mental yourself. The investigation will relate to concepts you have learnt about in Unit 3 or Unit 4.
processes and psychological
functioning?
Source: Adapted from VCE Psychology Study Design (2023—2027) reproduced by permission © VCAA
OXFORD UNIVERSITY PRESS CHAPTER 1 PSYCHOLOGY TOOLKIT 8§
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school-assessed
coursework (SAC)
aninternal
assessment that
contributes to a
subject’s study score

study score

arank of how a
student performed

in a subject relative

to all other students
enrolled in that subject

TABLE 2 Areas of Study 1 and 2 outcomes and assessment tasks

Unit 3 Area of Study 1:
How does the nervous
system enable
psychological functioning?

Unit 3 Area of Study 2:

How do people learn and
remember?

Unit 4 Area of Study 1:
How does sleep affect
mental processes and
behaviour?

Unit 4 Area of Study 2:
What influences mental
wellbeing?

Students should be able to analyse how the
functioning of the human nervous system enables
a person to interact with the external world, and
evaluate the different ways in which stress can
affect psychobiological functioning.

Students should be able to apply different
approaches to explain learning to familiar

and novel contexts and discuss memory as a
psychobiological process.

Students should be able to analyse the demand for
sleep and evaluate the effects of sleep disruption on
a person’s psychological functioning.

Students should be able to discuss the concept of
mental wellbeing, apply a biopsychosocial approach
to explain the development and management of
specific phobia, and discuss protective factors that
contribute to the maintenance of mental wellbeing.

School-assessed coursework in VCE Psychology

In Units 3 and 4, you will be assessed on five areas of study, two in Unit 3 and three in Unit 4.
Each assessment or “school-assessed coursework (SAC)” will run mostly during class
time and is designed to test you against an area of study outcome. The outcome outlines what
you should be able to do by the end of the area of study if you have understood and applied
your knowledge successfully. The SAC for Unit 3 contributes 20 per cent to your study
score, and the SAC for Unit 4 contributes 30 per cent to your study score. Unit 4 contributes
more to your study score because it also includes a research investigation for Area of Study 3,
which is structured slightly differently from the other SAC types (Tables 2 and 3). You can
use Chapter 11 Student-designed investigation to guide you through Unit 4 Area of Study 3.

For each outcome in Areas of Study 1 and 2,
you will be asked to complete one of the
following SAC types:

* analysis and evaluation of at least one
psychological case study, experiment,
model or simulation

* analysis and evaluation of generated
primary and/or collated secondary data

* comparison and evaluation of
psychological concepts, methodologies
and methods, and findings from three
student practical activities

* analysis and comparison of two or more
contemporary media texts.

Each task type can be selected only once

across Units 3 and 4. Your teacher will

decide on which task type is used for each

area of study.

Source: Adapted from VCE Psychology Study Design (2023—2027) reproduced by permission © VCAA

TABLE 3 Area of Study 3 outcomes and assessment tasks

Unit 4 Area of Study 3:
How is scientific inquiry
used to investigate

mental processes and
psychological functioning?

Students should be able to design and conduct a
scientific investigation related to mental processes
and psychological functioning, and present an aim,
methodology and method, results, discussion and
conclusion in a scientific poster.

A scientific poster that does not exceed
600 words and adheres to the structure
outlined on pages 15 and 16 of the VCAA
Psychology Study Design

Source: Adapted from VCE Psychology Study Design (2023-2027) reproduced by permission © VCAA

External assessment in VCE Psychology
After you have finished learning all the key knowledge and have completed all your SACs,

you will be assessed at the end of the VCE Psychology course by an external exam. Unlike

your SACs, the external exam is not written or marked by your teachers but is created
and marked by VCAA. It will test you on the key knowledge from Units 3 and 4 as well as
your application of the key science skills. Your performance on the VCE Psychology exam

contributes 50 per cent to your final study score.

6 PSYCHOLOGY FOR VCEUNITS 3 &4
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Unit 3 Unit 4 VCE
School-assessed School-assessed Psychology
Psychology
coursework coursework exam study score
AOS 1 &2 A0S 1,2&3
20% 30% 50% 100%

FIGURE 3 Summary of assessment in VCE Psychology

Key science skills

In addition to key knowledge (which we will cover in Chapters 2 to 10), VCE Psychology also requires you
to develop and apply a range of key science skills. These skills are specified in the VCE Psychology Study
Design and are listed in Table 4. Chapters 1, 6 and 11 will help you develop each of these skills.

The key science skills are applicable to all areas of study in Units 1 to 4 of the VCE Psychology course.

They are especially important for planning and conducting investigations for your assessment tasks.

TABLE 4 Key science skills

Key science skill VCE Psychology Units 1 to 4

Develop aims and

questions, formulate

hypotheses and
make predictions

Plan and conduct

investigations

Comply with
safety and ethical
guidelines

Generate, collate
and record data

Analyse and
evaluate data
and investigation
methods

OXFORD UNIVERSITY PRESS

identify, research and construct aims and questions for investigation

identify independent, dependent and controlled variables in controlled experiments

formulate hypotheses to focus investigations

predict possible outcomes of 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, and
consideration of 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
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
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
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

(continued)
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TABLE 4 continued

Key science skill VCE Psychology Units 1 to 4

Construct .
evidence-based .
arguments and draw

conclusions .

Analyse, evaluate .
and communicate
scientific ideas .

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

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 guidelines, 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) reproduced by permission © VCAA

Q0

Describe and explain 5 Summarise how your knowledge

1 Define “psychology”.

and skills will be assessed for Outcome 3 in

2 Identify the format that must be used to present WIS [Papelnolermy Jie -

the Unit 4 Area of Study 3 student-designed Design and discuss

investigation. 6 Research a field of psychology that interests you
3 Reflect on the key science skills listed in and create an infographic that includes:

Table 4 and identify three to five skills you .

need to practise most.

a description of what the field focuses on

» the different career opportunities related to

Apply, analyse and compare that field of study

4 Summarise how your knowledge and skills * asummary of the qualifications needed to work
will be assessed for Outcomes 1 and 2 in in the career opportunities identified above
VCE Psychology Units 3 and 4. + asummary of how your chosen field of

psychology has a positive impact on the world.
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Developing aims, questions

and hypotheses

KEY IDEAS

+ Aresearch question states the specific problem or issue on which your investigation
will be based.

+ An aim is a statement of what is to be investigated.

+ A hypothesis is a testable statement that should include a prediction about the outcome of
an investigation, based on scientific reasoning.

The scientific method

Psychology is a science that uses research methods and experimental evidence to test theories
and understand human nature. Psychologists use a variety of research methods to help
research question answer research questions — these are the specific inquiries that researchers want to find

a C(ljear’ focused more information about through investigations. The research aim is the overall purpose of
and concise quer . .. . . .

that guides aqn Y conducting a specific research investigation.

investigation and To investigate research questions, psychologists use the scientific method, a process of

forms the foundation

of a research study problem-solving that is applied in all sciences. There are eight main stages of the scientific

method, as shown in Figure 1. You will notice that Figure 1 shows the scientific method as a

?l:;l)rimary focus cyclical process. This is because if the findings lead to more questions about a particular area,
of the research that it may trigger the process again and a new investigation will begin.

states the purpose of

the research

Identify the area of

research and form a
research aim

scientific method
a standardised way of
making observations,
gathering data,
testing hypotheses
and interpreting Test the conclusion Collect information
results to establish
theories to describe
and measure

behaviour
Identify the research
Report your findings question and
formulate a hypothesis
Draw a conclusion: Design a research
accept or reject the method to test the
hypothesis hypothesis
Conduct your method
and collect and analyse
the data
FIGURE 1 Steps in the scientific method
OXFORD UNIVERSITY PRESS CHAPTER 1 PSYCHOLOGY TOOLKIT 9
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To see exactly how the scientific method works, consider the example of some interesting

research by Thai et al. (2023).

1 Identify the area of research and form a research aim. Thai and colleagues
wished to investigate whether a reduction in social media usage could result in improved
appearance and weight esteem in young people with emotional distress.

2 Collect information. From previous research, it appeared that heavy or frequent users
of social media tended to have more body issue concerns. Studies also suggested that
distressed youth appear to be more susceptible to the negative effects of social media use.

Stl.ldy t|p 3 Identify the research question and formulate a hypothesis. Thai and colleagues
Research questions asked the question: “Can social media use reduction lead to improvements of weight and
can evolve froma body esteem in youth who experience emotional distress?”” They formed the hypothesis
psy‘;hOlogy toP'Cf that participants who limited their social media usage (SMU) would exhibit greater
or enomenon O . . .
yoEr interest and improvement in both appearance and weight esteem after four weeks, compared to the
can be based on control group, who did not limit their SMU.
your observations, . . .. . .

4 Design a research method to test the hypothesis. Participants consisted of Canadian

experiences, thoughts i i
or reading. undergraduate psychology students aged between 17 and 25 who used social media at

least two hours per day and displayed symptoms of depression and anxiety. A pre-test
was conducted to assess each participant’s baseline appearance and weight esteem.
Participants were randomly assigned to one of two groups: the control or intervention
group. Participants in the intervention group were instructed to restrict their SMU to
a maximum of one hour per day for four weeks; participants in the control group were
given no restrictions on SMU. After four weeks a post-test was conducted to assess each
participant’s baseline appearance and weight esteem.

5 Collect and analyse the data. It was found that compared to the control group, the
intervention group had significant increases in appearance and weight esteem.

6 Draw a conclusion - support or refute the hypothesis. Based on results, the research
hypothesis was supported.

7 Report findings. This study was published in a journal called Psychology of Popular
Media.

8 Test the conclusion. Findings of the study can now be tested by other researchers or
continue to be explored by Thai and colleagues.

FIGURE 2 Thai et al. (2023) wanted to investigate whether reducing social media usage could result in
improved appearance and weight esteem in young people with emotional distress.
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Variables

A variable is a quantity or quality that can change at different times or in different places. In
psychology, we are mainly interested in properties that vary from person to person or within
the same person at different times. These include:

e age
e race
e gender

* level of education

e aggression

e position in family

e income

e eye colour

e quality of life

* feelings of wellbeing.

In psychology and other sciences, we often look to find and assess the relationships
between variables. To do this, scientists perform investigations that manipulate, measure and
control variables to examine what sort of relationships exist between them.

Independent and dependent variables

An independent variable (IV) is a variable that is deliberately manipulated or altered
in some way by the experimenter. This is planned before the experiment begins. Simple
experiments use one independent variable with two values (e.g. male/female or yes/no).
In Thai et al.’s research, it was social media usage (restricted or unrestricted). In a more
complex experiment, the IV could be continuous — that is, it could have a range of values
on a scale; for example, age, body mass or levels of optimism.

The dependent variable (DV) is the property that is measured in the research. Its value
depends on the IV and that is why it is called “dependent”. The DV is therefore the property
that the researcher believes will change as result of changes to the value of the IV. The DV is
usually continuous (it has any value within a certain range) and should be stated through how
it is measured (e.g. in litres, seconds or bpm).

Extraneous and confounding variables

An extraneous variable is any variable other than (“extra to”) the I'V that may cause

a change in the value of the DV. For example, when investigating how blood alcohol
concentration (IV) affects driving performance (DV), the type of car being driven, traffic
conditions and weather are all examples of extraneous variables that may affect driving
performance. To ensure that any change in the DV is due to the IV, extraneous variables need
to be removed or manipulated to be kept constant. For the example above, this would include
making sure all driving performance tests use the same model car and occur under the same
traffic and weather conditions. An extraneous variable that has been removed or manipulated
so that it no longer influences the DV is called a controlled variable.

OXFORD UNIVERSITY PRESS
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variable

a factor, trait or
condition that can
exist in differing
amounts or types

independent
variable (IV)
the variable that

is changed or
manipulated during
an investigation

dependent
variable (DV)
the variable that

is observed or
measured when the
independent variable
is changed during an
investigation

extraneous
variable

a variable other than
the independent
variable that may
cause changes in
the value of the
dependent variable

controlled
variable

avariable that a
researcher keeps
constant (controls) in
an investigation
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confounding
variable

an unwanted
variable that has a
systematic effect
on the value of the
dependent variable.
If a confounding
variable exists, no
valid conclusions
about the research
can be drawn

hypothesis

a testable statement
thatincludes a
prediction about

the outcome of

an investigation
based on scientific
reasoning

“If the”

12 PSYCHOLOGY FOR VCE UNITS 3 & 4

independent
variable

A confounding variable is a variable (other than the IV) that has directly or
systematically affected the DV. A confounding variable could be an uncontrolled for
extraneous variable, or a type of variable
that cannot be controlled for. For example, Extraneous variable
if you were investigating how blood alcohol

concentration (BAC) affects driving can

. i become
performance, a confounding variable could a..
be the dehydration of all the participants. Confounding
Dehydration can increase a person’s BAC variable
(alters the IV) and can also cause loss of
concentration (which can affect the DV). .

) o which can and
Therefore, if participants were dehydrated, influence affect
the researcher would not be able to attribute the ... the ...
any changes in drlvqlg perf.ormanc.e to BAC Independent Dependent
levels. If a confounding variable exists, results il and affect Vel

are not internally valid because the DV cannot the ...

be attributed to the IV and the experiment
has not accurately tested what it set out to
test. Confounding variables are only able to

FIGURE 3 A summary of how extraneous and
confounding variables can affect the results (dependent
variable). Remember that if a confounding variable
occurs, it is impossible to determine whether the change

be identified after an experiment is completed . Dvis due to the IV or a confound.

and after results have been analysed.

Hypothesis

A hypothesis in psychological research is a clear statement predicting how changes in the
independent variable(s) will affect the value of the dependent variable(s). A hypothesis should
also clearly state the population about which the researcher intends to draw conclusions.

The hypothesis does not need to include how variables are measured; however, this
information should be clearly stated in the introductory part of the research report. One
method to make sure you include everything in your hypothesis is to use a structure such as
“If ... then” or “When ... the ... then ...”. Suggested phrases for formulating a hypothesis
using this approach are listed in Figure 4.

An example hypothesis might be: “If the blood alcohol concentration in drivers is greater
than 0.05 then reaction speed will decrease.” Remember that different hypothesis writing
styles can be equally effective. This hypothesis could also be written as: “It was hypothesised
that drivers with a blood alcohol concentration greater than 0.05 would experience a decline
in reaction speed.”

effect on dependent
variable
“increases/decreases”
“will be greater/less than”
“will be larger/smaller”

action to independent
variable
“is increased/decreased by ...”
“is greater/less than ...”
“is larger/smaller ...”

dependent

“then the” .
variable

FIGURE 4 Constructing a hypothesis using suggested phrases
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Describe and explain

1 Identify the steps of the scientific
method.

2 Define:
a independent variable
b dependent variable.

3 Explain why the scientific method
is a cyclical process.

Apply, analyse and compare

4 In each situation below, determine
what the independent and dependent
variables are.

a Primary school children who watch
violent cartoons on television have
more nightmares than those who
watch funny cartoons.

b By the age of six, children who
were in daycare before the age
of six months are socially better
adjusted than those who stayed
with a sole caregiver.

¢ Children who sleep more than
nine hours each night have better
concentration in school than those
who sleep less than nine hours.

Provisioned to Campion Education (Aust) Pty Ltd on 08/05/2024 under licence.

00

research aim and research question.

Distinguish between a

Compare extraneous variables and
confounding variables.

Design and discuss

7 A researcher theorises that students

who eat cereal in the morning will
have lowered exam performance.
Propose a research question and
hypothesis for this theory.

A researcher had a theory that an
increased intake of sugar improves
people’s problem-solving ability.
They define increased sugar intake as
a 10 per cent increase in sugar intake
per day. The researcher also needs

to decide how they could measure
“problem-solving ability”. Discuss
one way the researcher could measure

“problem-solving ability”.

FIGURE 5 What sort of hypothesis could be written for an investigation that explores if students who eat cereal in the
morning perform worse on exams?
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methodology

the approach used to
plan and conduct a
scientific investigation

7% o\

KEY IDEAS @

+ Different scientific methodologies can be used to conduct investigations.

+ Participants in a psychological investigation can be selected through random or stratified
sampling techniques.

+ Within-subjects, between-subjects and mixed designs have specific advantages and
disadvantages for different types of controlled experiments.

In VCE Psychology Unit 3, you will complete at least 10 hours of practical work and in
Unit 4, you will complete at least 20 hours of practical work. Scientific investigations are
important to the VCE Psychology course and can be used to collect data. You can complete
an investigation individually, in a small group or with the whole class; however, all the work
required for assessment purposes must be your own work.

Scientific investigation methodologies

A variety of methodologies can be used when planning and conducting scientific
investigations. A methodology refers to the approach you take to answer your scientific
question. There are many ways to investigate your research question and collect data. The
different methodologies that you will encounter in VCE Psychology are outlined in Table 1.
You can also find examples of each of these in Chapter 12 Investigations.

M

FIGURE 1 Modelling can help us to investigate scientific concepts FIGURE 2 Fieldwork allows us to investigate phenomena that occur at a
and phenomena; it is especially useful if we are unable to observe specific location. For example, studying the behaviour of toddlers at an

the real thing in the lab.

early learning centre.
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TABLE 1 Key scientific investigation methodologies in VCE Sciences

Investigation outline

Investigation

method

Case study A case study involves the
investigation of a specific
event, an activity or a
problem that contains a real

or hypothetical situation.

Classification Classification refers to the

and arrangement of phenomena,
identification objects or events into smaller,
more manageable groups.
Identification is a process

of recognising things as
belonging to particular sets

or belonging to new sets.

Controlled
experiment

A controlled experiment
investigates the relationship
between an independent
variable and a dependent
variable. All other variables
are controlled so they do not
affect the outcome of the
investigation.

OXFORD UNIVERSITY PRESS

Example

Read about
people’s different
experiences of
synaesthesia

and use those
experiences to

answer questions.

Classify thoughts,
feelings and
behaviours as
adaptive or
maladaptive.

Test whether the
presence of music
affects memory
recall.

This work must not be reproduced, stored, transmitted or circulated in any other form.

Strengths and weaknesses

Strengths:

provides in-depth qualitative data about events
or experiences

allows the researcher to study experiences that
may be unethical or impossible to replicate
can lead to new research

useful when participant selection is limited.

Weaknesses:

often focuses on one person or a small group of
participants so results may not be representative
of a population or may be externally invalid.

Strengths:

classification can be used to narrow down groups
classification or identification of a disorder can
help people access better treatment for conditions
classification or identification of a disorder can be
used to make predictions.

Weaknesses:

grouping people using classification or
identification may lead to labelling and
subsequently stereotyping, prejudice,
discrimination and stigma

a lot of information is required to create
classification and identification categories
classification or identification groups may not be
entirely representative, particularly when dealing
with subjective or nuanced phenomena.

Strengths:

can identify cause/effect relationships between
variables

internally and externally valid results can be
generalised to the population.

Weaknesses:

controlled conditions may be difficult to maintain
and subject to extraneous and confounding
variables

artificial or lab settings may influence behaviour
of participants

if settings are too artificial they may render results
externally invalid.

(continued)
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TABLE 1 continued

Investigation

Investigation outline
method

Correlational Planned observation and

study recording of events and
behaviours that have

not been manipulated or
controlled to understand the
relationships/associations
that exist between variables,
to identify which factors may
be of greater importance and

to make predictions.

Fieldwork Fieldwork involves going

to a specific location to
investigate a phenomenon
or problem that is unique to
that site. When completing
fieldwork, you should record
site-specific data in your
logbook, such as observations
and data collected about

the conditions of the
environment.

Literature review A literature review involves
researching, gathering and
interpreting secondary
sources (also called
“literature” by academics) to
answer a research question.
This may be used to
answer questions that have
already been asked by other
scientists, or to develop a
background understanding
before you start your own
investigation.

Modelling A physical, conceptual
or mathematical model
simulates a concept or system

to assist understanding.

Example

Conduct a survey
to determine if
social media usage
decreases with age.

Visit a primary
school to

observe different
cognitive stages of
development.

Gather secondary
data on the gut
microbiome to
assess whether
probiotics are
worth adding to a
balanced diet.

Use modelling clay
to build a brain.

16 PSYCHOLOGY FOR VCE UNITS 3 & 4

Strengths and weaknesses

Strengths:

e can help determine how strong or weak the
relationship between two variables is

e observation of behaviours is more natural since
variables have not been manipulated

* established correlated relationships can be used to
make predictions about variables.

Weaknesses:

e does not confirm if one variable causes a change
in the other

e alarge amount of data is needed

¢ since variables are unmanipulated, an extraneous
variable could influence results, therefore causing
low internal validity.

Strengths:

* able to provide site- or environment-specific data.

Weaknesses:

* can be expensive to run and conduct

* can be time-consuming to organise the logistics of
fieldwork (such as travel, site permissions)

* limited control over extraneous variables

* if observing masses of people in public settings,
there may be ethical concerns with lack of
informed consent.

Strengths:

* can shed light on how much knowledge has been
established about a particular subject

* can help identify gaps in knowledge about
a particular subject and inform direction of
future research

* uses secondary data so can be more time- and
cost-effective than conducting primary research.

Weaknesses:

* can be vulnerable to selection bias

* there may not be enough existing research to
adequately respond to the research question.

Strengths:

* can help consolidate complex ideas or subjects
through more straightforward representations

* can allow unobservable events to be visualised.

Weaknesses:

* some psychological theories may be difficult to
represent through modelling.

(continued)

FIGURE 3 You may use plasticine to model structures
in psychology.
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TABLE 1 continued
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Investigation Investigation outline Example Strengths and weaknesses
method

Strengths:

Product, process | Product, process or system

or system development involves
development designing a thing, process
or system to meet a need.
This should link scientific
knowledge to technological

developments.

Simulation Simulations involve using an
existing model to investigate
a scientific phenomenon by
manipulating variables in the
simulation. Simulations are
useful when variables cannot

be manipulated in real life.

Design a piece of
sporting equipment
to prevent
concussion and
traumatic brain

injury.

Use an application
to simulate the
experience of
colour vision
deficiency and
how this condition
affects perception.

can help create new solutions to existing issues

or problems

can shed light on the strengths and weaknesses of
existing products, processes and systems.

Weaknesses:

can be time- and labour-intensive.

Strengths:

allows for manipulation of variables that would
otherwise be difficult to manipulate in real life

can be a cost-effective alternative to conducting
physical research

can be used to make predictions.

Weaknesses:

complex simulation software may be expensive
to purchase

simulations are artificial and might not be able to
be generalised to the broader population.

Source: Adapted from VCE Psychology Study Design (2023—2027) reproduced by permission © VCAA

Participant selection

In research, we are always interested in drawing conclusions that are valid for a particular
group of people. The group about which we wish to draw conclusions is referred to as the

population.

It is rarely possible to perform an experiment on every member of a population. As a
result of this, psychologists select a smaller number of individuals from the population to

population

the group of people
about whom
scientists want to
draw conclusions

sample

the members of the

population who have
been chosen to take
partin the research

be participants in their research and to represent the population. This group is referred to

as the sample and the selection of participants for research is called “sampling”. Sampling
procedures must ensure that the sample is representative of the population from which it is
drawn. This means that personal characteristics of the sample should be distributed in the
same proportions as in the population. Two procedures used to make sure that the sample is
representative are random sampling and stratified sampling (or stratified random sampling).

Random sampling

Random sampling is a sampling procedure in which every member of the population has an
equal chance of being selected — just as lottery numbers do in each draw.

Imagine that we wish to draw conclusions about all 18,000 Psychology students in
Victoria. The VCAA has allocated a number to each student, so all we need to do is put each
number in a barrel, roll the barrel and pull out one number at a time until we have enough for

our experiment.

This process would be very time-consuming, so luckily, we can use technology to help.
Scientific calculators and computers have the capacity to generate a list of random numbers.
If we instruct the computer to give (for example) 180 random numbers between 1 and
18,000, we can then get a list of the population from VCAA and select the students whose
numbers appear in those 180 different positions shown in the random number list.

OXFORD UNIVERSITY PRESS
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random sampling
a sampling procedure
in which every
member of the
population has an
equal chance of being
selected

Random sample

Population

3,2,14,7,17,9

FIGURE 4 Random
sampling is a selection
process where everyone
in the population has an
equal chance of being
selected for the sample.
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stratified
sampling

a sampling process
by which the effects
of a certain variable
can be eliminated as a
possible confound in
an experiment

Stratified sampling

Stratified sampling (or stratified random sampling) is a process by which the effects of

a certain variable can be removed as a possible confound in an experiment. This is done by
ensuring that this variable is distributed within the sample in the same proportions as it is
within the population. For example, if we wanted to draw conclusions about VCE Psychology
students, we should first note that there might be 18,000 students in total, 13,000 who are
female, 5000 who are male. If our sample had an equal number of males and females, the
sample would not represent the population and our results could not be generalised to the
population. In this case, stratification by sex would mean a sample of 180 students should
consist of 130 females and 50 males to eliminate the possible confounding effects of sex.
Stratified sampling involves a number of procedures:

Identifying a property that may interfere with the effects of the IV on the value of the DV.
Measuring that property for each member of the population.

Dividing the population into particular strata (groups) based on the value of that variable.

Deciding on the number of participants required for the experiment.

W A W N

Selecting participants in the same proportions as exist in the population to make up the
sample (a stratified sample).
6 Seclecting a random sample from each stratum, in the same proportions as exist in the

population (a stratified random sample).

The stratum could really be any personal variable, such as age, years of completed
education, ethnicity, gender or body mass.

Stratified sampling is used in the creation of many high-quality psychological measuring
instruments, such as the Wechsler Intelligence Scale. These scales are stratified according to
ethnicity, age group and years of completed education.

Population

Stratified

samples

FIGURE 5 Stratified sampling involves dividing the population into distinct “subgroups” and then selecting a
separate sample from each subgroup in the same proportions as they occur in the population.
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Summary of sampling techniques

Population: all the people the researcher wishes to draw conclusions about
Sample: the participants chosen to represent the population

Stratified random sample
Dividing population into categories
and selecting at random in
proportions equivalent to population
Example:

18,000 VCE Psychology students:
13,000 females, 5000 males.
Sample of 180:

130 females, 50 males.

Random sample
Every member of the population has
an equal chance of selection
e list of population
¢ random number generator

Strength
Gives representative sample —
participant variables spread in same
proportion as in population Strength

Eliminates the effect of the variable
on which the sample is stratified

Weakness
Difficult to achieve — the larger the
population, the harder it is to list all
individuals

Weakness
Time-consuming; expensive

FIGURE 6 Summary of sampling techniques

Experimental and control groups

In controlled experiments participants may be randomly allocated to different groups. The
basic experimental method uses two different groups called the experimental group
(E-group) and the control group (C-group).

Members of the E-group are exposed to the IV. This is referred to as the condition that
receives the treatment. The treatment is the variable that the experimental group participants
receive and the members of the control group do not. The purpose of the E-group is to show
the effects of the IV on the value of the DV.

The control group consists of the participants who are not exposed to the IV — they do not
receive the treatment. The purpose of the C-group is to form a basis for comparison with the
E-group.

After the experiment, the average value of the DV for the E-group is compared with the
average value of the DV for the C-group. If there is a significant difference, it is concluded
that the independent variable (the treatment) has caused this difference.

It is important that the experimental group and the control group are as similar as possible
in relevant participant characteristics, and that they are treated as similarly as possible
throughout the experiment.

OXFORD UNIVERSITY PRESS
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experimental
group (E-group)
the group of research
participants exposed
to the independent
variable; the results
are compared with
the control group

so that the effects
of the independent
variable can be
determined

control group
(C-group)

the group of research
participants not
exposed to variations
in the independent
variable; the results
are compared with
the experimental
group so that the
effects of the
independent variable
can be determined

participant
characteristic
individual factor such
as age, sex, health
levels, education and
socioeconomic status
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random
allocation

a subject-selection
procedure where

all participants who
have been selected
for an experiment
have an equal chance
of being in either the
experimental group or
the control group

investigation
design

the framework of
research methods
and techniques used
by aresearcher

to conduct an
investigation

within-subjects
design

a subject-selection
procedure where
each participant

is part of both the
experimental group
and the control group

order effect

an effect on results
that is due to the
order or sequence in
which the treatments
in an experiment

are given

counterbalancing
amethod for
controlling order
effects in a repeated
measures design
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Random allocation

Random allocation is when all participants who have been selected for an experiment have
an equal chance of being in the E-group or the C-group.

When the sample is large enough, this means that the E-group and the C-group will be
equal on all participant characteristics, and the presence or absence of the IV will be the only
difference between them — meaning that it is entirely responsible for any difference in the
measured DV.

For example, suppose we performed an experiment to test the theory that “sleep
deprivation adversely affects performance on a problem-solving task”, and we allocated
all males to the E-group and all females to the C-group. No conclusions could be drawn
from this research because the difference in results between the two groups may be due to
differences in the sex of the participants, rather than (or as well as) the effects of the sleep
deprivation. We would say that these results were confounded by sex.

Investigation designs

Another method of controlling extraneous and confounding variables is through investigation
design, which is how you allocate participants into groups and set up your experimental
conditions in controlled experiments. In VCE Psychology you need to understand three
investigation designs: within subjects, between subjects and mixed design. Each design can have
advantages and disadvantages depending on the aim of the study. A researcher must be able to
choose the design that best suits the population and variables to be investigated.

Within-subjects design

In a within-subjects design, each participant in the sample is tested under all conditions of
the experiment. For example, in the research previously mentioned that looks at the effects
of sleep deprivation on problem-solving ability, all participants would be tested for problem-
solving on two occasions. They would be tested once in a normally rested state (the control
condition) and once in a sleep-deprived state (the experimental condition). The results from
each condition would then be compared.

prniee
prreeee

FIGURE 7 In a within-subjects design, all participants are tested in each condition of the experiment.

Treatment A Treatment B

If participants in this type of design need to perform the same task twice, they would be
more likely to perform better the second time due to practice. This is due to the influence of
order effects — when the order of treatments influences results. One method of overcoming
order effects is counterbalancing. To counterbalance, half the participants should first
perform the experimental condition and then perform the control condition. The other half of
the participants should experience the conditions in the reverse order, the control first and the
experimental second. Random selection should be used to decide which participants perform
the tasks in which order.
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Condition 1 Condition 2

peeae

Condition 2 Condition 1

FIGURE 8 Counterbalancing can be applied to within-subjects designs to overcome potential order effects.

Order effects can also be limited by increasing the time that passes between the two
measurements being taken. This lessens the chance of either practice or boredom affecting
results. A setback of this strategy is that by increasing the interval between the two events,
you also increase the likelihood of participant withdrawal.

Between-subjects design

In a between-subjects design the sample is randomly allocated into groups and each group
only experiences one condition of the experiment. The results from each group are then
compared. For example, a researcher testing whether a new drug is more effective at treating
depression than psychotherapy splits their sample so that half receive the new drug and the
other half receive psychotherapy. Results from each condition are then compared.

fit
Sample fn]

Condition 1

gO i.

=§- éo
go

==

=ie =ilje

Condition 2

fif
L

FIGURE 9 In between-subjects designs the sample is randomly allocated into groups and each group will
experience one condition or treatment of the experiment.

Because different people experience different experimental conditions, subjects in
each group might need to be matched based on similar characteristics to eliminate any
confounding variables. Once a confounding variable has been identified, participants can be
ranked in accordance with their scores on this variable and then allocated into groups. For
example, an educational psychologist designed a program that she believed would increase
the rate at which Foundation children learnt to read. She decided to test this by giving the
E-group of children instructions using her program. The C-group consisted of children
taught by traditional methods without her instructions.

She believed that the reading ability of each child could be a confounding variable, so she
measured the reading ability of each child through a test. The two children with the highest
reading ability scores were randomly allocated so one would join the E-group and one the
C-group. The two children with the third and fourth highest scores were also randomly
allocated, one to the E-group and one to the C-group. This procedure continued until all the
children were allocated and the mean reading ability of the E-group and the C-group was
the same.
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Study tip

Order effects and
counterbalancing are
concepts that won’t
come up on your

end of year exam;
however, they are
valuable to consider
when planning
investigations.

between-subjects
design

a subject-selection
procedure where
participants are
allocated at random
to either the
experimental group(s)
or the control group

CHAPTER 1 PSYCHOLOGY TOOLKIT 21



Provisioned to Campion Education (Aust) Pty Ltd on 08/05/2024 under licence.

mixed design

a study that
combines features
of both a between-
subjects design and
a within-subjects
design

Sleep duration

(within-subjects) N
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Mixed design

A mixed design is an experimental design that combines elements of within-subjects

and between-subjects designs. This design is often used when there is more than one
independent variable that can affect the dependent variable. For example, a researcher wants
to investigate how environmental light affects sleep quality. They may have three conditions
of environmental light: no light, dim light and bright light. The researcher suspects that

sleep duration (the second IV) could also affect sleep quality, so the researcher sets up two
conditions for sleep duration: a full night of sleep (8+ hours) and an incomplete night of sleep
(<8 hours) (Figure 10).

Sample
[ ) e 6 o
Environmental light
(between-subjects)
\
Dim light Bright light
+ +
Less than Less than Less than
8 hours sleep 8 hours sleep 8 hours sleep

(<8 hours) (<8 hours) (<8 hours)

p
|

Bright light

Dim light

+
Less than Less than Less than
8 hours sleep 8 hours sleep 8 hours sleep
(<8 hours) (<8 hours) (<8 hours)

FIGURE 10 Mixed designs incorporate elements from both within-subjects and between-subjects designs.

In this case the two independent variables affecting sleep quality are environmental light
and sleep duration. Each participant only experiences one condition of environmental light
(either no light, dim light or bright light), so in this study, the first IV of environmental light
is investigated through a between-subjects design. Since every participant in the sample
experiences both sleep duration conditions (<8 hours and 8+ hours), the second IV of sleep
time is investigated through a within-subjects design. The combination of both between- and
within-subjects investigation elements makes this study an example of a mixed design.
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Mixed designs are often used in research when it is not possible or ethical to use a fully
between-subjects or fully within-subjects design. They can also reduce error variance (the
difference between the observed data and the predicted values of the dependent variable
based on the independent variables) and increase efficiency by allowing researchers to test

multiple hypotheses with the same set of participants.

Twin and adoption studies

One way of eliminating interpersonal variables as potential confounds is to use participants
who are as similar to each other as possible. The nature-versus-nurture debate is a major
theme in psychology. Twin studies — especially with identical twins — and adoption studies
provide the strongest evidence for the balance between the contributions of genetics and the
environment to personal variables.

Advantages and disadvantages of design types

Advantages and disadvantages of within-subjects, between-subjects and mixed designs are
described in Table 2.

TABLE 2 Advantages and disadvantages of some experimental designs

Experimental Advantages Disadvantages
design

Within-subjects ¢ Using the same *  Within-subjects designs take a long time to
participants in complete.
experimental conditions |«  Participants must take part in all conditions, so
means that confounds “drop-outs” are likely.
caused by “participant »  Procedures can suffer from confounding
variables” will be variables known as order effects: participants
climinated. may perform better on the task when doing it

*  Uses fewer participants a second time because of the effect of practice,

than other designs. or participants may do worse the second time

because of fatigue or boredom.

Between-subjects | © The procedure can allbe * Procedure needs many participants to ensure

done at once and that the spread of participant variables in
drop-outs are unlikely, the sample will match the spread in the

which can therefore population; this can also lead to less control
make it more time- of participant variables.

efficient. » If matching is required it can be time-consuming

(and therefore expensive) to find out the value of
variables for each participant.

Mixed design ¢ Can investigate the * Findings can be difficult to interpret.
effects of more than one |« Research design can be very complex;
independent variable on discrepancies can be unclear and hard
the dependent variable, to correct.

which can also make the
study more time- and
cost-effective.
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8 Determine how a psychologist

could obtain a random sample for all the adult
population of Geelong.

Describe and explain

1 Explain why extraneous variables need to be
controlled and provide an example.

2 Identify two differences between a
within-subjects and a between-subjects design.

Design and discuss

9 For each of the scenarios below, evaluate whether

Describe what a control group is. a within-subjects design, between-subjects design

Explain the purpose of an experimental group. or mixed design would be most appropriate.

Define “random allocation”. a A researcher wants to investigate the impact

A Vi A~ W

Identify at least one variable on which the
sample should be stratified in the following
research questions.

a Does the Acme Reading Instruction Method

of sleep on cognitive performance using two
conditions (after a full night of sleep and after
a night of sleep deprivation).

A researcher wants to study the effectiveness

of two different teaching methods (rote
learning and hands-on learning) on student

increase the rate at which early primary
school students learn to read?
b Does consumption of one standard alcoholic performance in a maths class.
drink interfere with an adult’s ¢ A researcher wants to study the effects of a
new medical treatment on anxiety levels in
two different age groups (young adults and
older adults).
10 Evaluate the benefits of a twin study against a
between-subjects design. Justify why a twin study

may yield better results.

problem-solving ability?

¢ Do teachers who use PowerPoint
presentations get better results than those
who dictate notes?

Apply, analyse and compare

7 Consider why random allocation is a necessary
part of the experiment process.

FIGURE 11 What are the benefits of twin studies against between-subjects studies?

OXFORD UNIVERSITY PRESS



Provisioned to Campion Education (Aust) Pty Ltd on 08/05/2024 under licence.

ethical concept
an idea that

helps explore
ethical conduct in
investigations; can
be used to decide
whether an action or
course of action is
ethically acceptable

integrity

the ethical

principle about the
commitment to
search for knowledge
and be honest in

the approach

OXFORD UNIVERSITY PRESS

KEY IDEAS @

+ Ethical understanding should be applied when undertaking research.
+ Ethical concepts guide discussion and decision-making in psychological research.
+ Laboratory safety practices minimise risks and protect investigation participants’ safety.

Ethical understanding

Ethics are moral principles that govern how a person behaves or how an activity is conducted.
When undertaking student-designed investigations or evaluating research, you must apply an
ethical understanding.

Applying an ethical understanding means applying ethical concepts when collecting
and analysing data. Psychological investigations often involve humans as subjects. In such
situations, it is important to ensure that ethical concepts are adhered to. You need to
consider how the investigation may affect the subject’s life. Decisions based on
science-related ethical issues take into consideration scientific knowledge, current and
future needs, and sociocultural, economic, political and legal factors.

FIGURE 1 Have you ever decided on something based on your “moral
compass”? Ethical concepts help researchers determine what is right
and what is wrong.

Ethical concepts

When exploring ethical issues and dilemmas, you need to consider ethical concepts

to determine the acceptability of research methods and effects of research (Figure 2).

There are five ethical concepts.

e Integrity is the commitment to searching for knowledge and being honest. When
researching, it is important to honestly communicate results and research, whether
favourable or unfavourable.
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justice ¢ Justice is ensuring fairness in all areas of research: recruitment and selection of participants,
the ethical principle

X . treatment of participants, distribution of the benefits of participating in research and
of ensuring fair and

equal consideration access to the benefits of research.
of all factors e Beneficence is the idea that the purpose of a person’s action should be to do well and
beneficence minimise the risks of harm while maximising benefits.

the ethical principle

. ¢ Non-maleficence is avoiding the causations of harm. As scientific research can
of a commitment to

minimising risk and sometimes unavoidably involve harm, any benefits of the course of action must outweigh
doing good the resulting harm. If not, the investigation is not worth undertaking.

non-maleficence * Respect refers to the intrinsic value of all living things, which considers the religious

the ethical principle beliefs, cultural heritage, views and opinions, customs, health and safety of an individual

of avoiding harm

or decreasing the
amount of harm and when that capacity is diminished, decisions should be based on empowerment
inflicted

or group. This ethical principle makes sure that living things can make their own decisions

and protection.

respect

the ethical principle
that considers the
value of living things
and the ability for
living things to make
their own decisions
where possible

Integrity
“Is it honest?”

Respect .
“Does it value and Justice
protect living things . “Is it fair?”

and ideals?” Ethical
concepts
Non-maleficence Beneﬁc?nce
“Does it avoid “Does it
or minimise benefit everyone
involved?”

harm?”

FIGURE 2 A summary of questions you can ask to assess whether ethical concepts apply to research.

@ Resource Ethical guidelines

E;hicst guideline In psychological research, there are ethical considerations involved when working with both
checklist .
animals and humans.

¢ Research with animals: Animals have been used in research for centuries, however
@ Resource research today has stringent guidelines in place to protect them. Animals must be
][S:T:med consent protected, well-cared for and pain must be minimised.
¢ Research with humans: Psychological research most commonly involves human beings
as participants. It is vital that the wellbeing of participants is safeguarded. The overriding

principle is that there must be no physical or psychological harm to participants.

The ethics committee

To ensure the wellbeing of participants, before beginning a study researchers must submit
detailed plans of their proposal to the human research ethics committee (HREC) of their
university or other research institution (such as a hospital or medical research body).
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The HREC will study the proposal and indicate
any changes that must be made or additional
procedures that are required before it will give
approval for the study to proceed.

The Australian Psychological Society
publishes a “Code of Ethics” for psychologists.
This includes a section on the conduct of
psychological researchers and draws together
regulations and guidelines from bodies such
as the National Health and Medical Research
Council and guidelines such as the National
Privacy Principles.

An HREC will take account of each

of the following ethical guidelines before

giving approval.
¢ The role of the researcher: The researcher

FIGURE 3 Animal ethics help ensure that
animals used in research do not suffer through
unnecessary pain.

must always act in a professional manner,

making sure that the best interests of the participants, and of society in general, are met.

« Participants’ rights (respect for participants): Researchers must always maintain
respect for the participants. Participants’ rights include those listed below.

OXFORD UNIVERSITY PRESS

Confidentiality (privacy): Participants must not be identified in any way in terms

of test results, their involvement in the study or any other confidential data. Data
needs to be stored and disposed of using secure procedures. The means by which
confidentiality is to be established and maintained should be described to the
participants at the beginning of the study.

Voluntary participation: Participants have the right to refuse to take part in a study.
There must not be any pressure to take part in a study, nor should the participants be
tricked into taking part. Participants must also not be disadvantaged if they choose not
to participate.

Withdrawal rights: Participants have the right to leave a study at any stage,
regardless of the possible effects on the results. They also have the right to withdraw
their results after the study has been completed. This must be explained to the
participants before beginning the study.

Informed consent: Participants must be given information about a study and
understand the nature of the study before they agree to take part. For participants who
are either too young or too intellectually disabled to give their consent, their guardian
must be given the information before giving consent on their behalf.

Use of deception in research: Deception is the provision of false or incomplete
information for the purpose of misleading research participants. This is only permitted
if the results would be confounded if the participants had too much information
before taking part in the study. The researcher must ensure that participants do

not unexpectedly suffer distress as a result of deception; the study must be stopped
immediately if this occurs. Participants must be debriefed when the study is complete.
Debriefing: Debriefing occurs after completion of the study, when participants are
told the aim, results and conclusions of the study. Any erroneous beliefs about the
study are corrected, especially if there was any deception involved. Participants are
informed of the availability of, and how to obtain, counselling if they feel they need it.

This work must not be reproduced, stored, transmitted or circulated in any other form.

confidentiality
participants must
not be identified in
any way in terms of
test results, their
involvement in the
study or any other
confidential data

voluntary
participation
participants have
the right to decline
to participate ina
study; they must not
be pressured to take
partin the study and
must not be tricked
into taking part

withdrawal right
the right of
participants to leave
a study at any stage,
including the right to
withdraw their results
after the study has
been completed,
regardless of the
possible effects on
the results

informed consent
the ethical basis

for psychological
treatment or
experimentation
requiring that the
subject (or client)

is fully aware of all
procedures and their
likely and possible
effects, before they
agree to participate

deception in
research

the provision of

false or incomplete
information for the
purpose of misleading
research participants

debriefing

the experimental
process during which,
after the experiment,
subjects are told

of the purpose of

the research, and
any deception is
explained; a vital
ethical component
of any psychological
research
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FIGURE 4 All universities that conduct scientific research have a human rights ethics committee and an animal
ethics committee.

Safe laboratory practices

Psychological investigations can often involve work in the laboratory. Laboratories implement
several safe practices to ensure that procedures or investigations conducted in a lab are performed
in a way that minimises risks and protects the safety of people in the lab. Common laboratory
safety practices include:

¢ keeping long hair tied back

» listening to instructions from teachers or supervisors

* not eating or drinking in the lab

¢ being aware of your peers and surroundings

e acting appropriately in a way that does not cause harm

¢ wearing personal protective equipment (PPE), such as lab coats, safety glasses, gloves and
closed-toe shoes when required (Figure 5)

* knowing the safety procedures and locations of eye wash stations, showers, spill Kits,
first-aid kits and fire alarms

¢ handling chemicals with care

* keeping flammable materials (such as alcohols or aerosols) away from open flames
¢ checking equipment for damage before using it

¢ considering ethical concepts before conducting experiments.

FIGURE 5 Wearing PPE is an important part of laboratory safety, particularly when working with chemicals.
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Risk assessments

A risk assessment is a document that identifies any materials or
procedures related to an investigation that may potentially cause
risk or harm. Risk assessments are created prior to conducting an

risk assessment
asystemor
document that
evaluates any
potential risks
involved with a
particular activity,
such as performing an
experiment

Resource
example of a risk assessment and a risk assessment template using Risk assessment

the hotspot links. template
FIGURE 6 Risk assessments

help researchers minimise

and prepare for potential risks

investigation so that the researcher is aware of any risks involved
before starting. This minimises the chances of risks occurring
because the researcher can modify and control the experiment to
reduce potential risks. It also ensures that the researcher has time
to check whether they have the necessary equipment or resources
needed to manage risks if they do occur. You can access an

Safety data sheets

A safety data sheet (SDS) is a document that provides prior to running investigations  gafety data sheet
information on a specific chemical or substance and identifies ©g. CheCkm.g flre.exnnguwhers (SDS) .

) ) . before working with a document that lists
whether a substance is considered hazardous. SDSs also provide flammable materials). information related to

instructions for handling substances safely and instructions on hazardous and non-

how to respond to any risks (e.g. eye contact, skin contact and ingestion) related to hazardous  nazardous materials

and non-hazardous substances. SDSs are most often used to inform risk assessments for
investigations that use chemicals, but you may need to use them when working with common
foods and drinks.

Describe and explain a A researcher conducts a study
1 Define the ethical concept of “respect”. to determine which classroom strategies

2 Describe how the role of the researcher could improve engagement in schools in the

. h f improvin mes for n
influence research. ope o proving outcomes for students

. . . and teachers.
3 Explain the role of an ethics committee.

b A researcher finds that results of their latest
study contradict the large body of work they
have established over the past few years.

The researcher still submits the work for

Define each of the following terms and provide
an example of how each could be applied in a
psychological investigation.

a Informed consent

b Withdrawal rights

¢ Confidentiality

publication.
c A researcher writing a literature review
includes papers from a diverse range of
App[y, ana[yse and compare published material rather than only including
5 Compare the ethical concepts of beneficence and their colleague’s work.
8 Researchers want to use a group of 10-year-olds
in a study. Consider the ethical implications
of using this group and explain how these

non-maleficence, providing examples of both.
6 Infer why a risk assessment should be completed
before conducting an investigation rather

than after implications could affect the study.

Design and discuss

7 Determine which ethical concepts are being
applied to each of the following situations.
Justify each of your answers.
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primary data
data collected by the
investigator from
firsthand sources

secondary data
data collected by
another person, not
the investigator,
which is relevant

to the scientific
investigation

qualitative data
descriptive
characteristics of
what is being studied
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KEY IDEAS

+ Data can be classified as either qualitative or quantitative.

+ Observations, interviews and questionnaires can be used in research investigations to
collect data.

@

Types of data

Our knowledge of psychological concepts and theories has come from the collection,

interpretation and analysis of different forms of data. In VCE Psychology you will need to

practise generating, collating and recording data. You will work with two types of data:

¢ primary data — data that you have gathered firsthand through your own research, such
as responses from a questionnaire you have conducted

¢ secondary data — data that has come from a secondary source, such as data you have
found in a scientific journal or database.

Primary and secondary data can be further classified as either qualitative or quantitative.
Qualitative data refers to descriptions of the characteristics of what is being studied.
For example, when asking a participant what their favourite food is, the response “apple” is a
form of qualitative data. Common sources of qualitative data include:

¢ open-ended survey responses
e interviews
e focus groups

¢ observations.

Qualitative data offers in-depth insights useful for exploring context. This type of data
can be effective for gathering subjective data (such as feelings or preferences). Analysis of
qualitative data involves identifying, examining and interpreting patterns and themes in
the data.

FIGURE 1 Sclf-report surveys collect qualitative data.

OXFORD UNIVERSITY PRESS

This work must not be reproduced, stored, transmitted or circulated in any other form.



Provisioned to Campion Education (Aust) Pty Ltd on 08/05/2024 under licence.

Quantitative data refers to measurements or numerical values of the variables quantitative data
being studied. For example, a heart rate of 120 bpm (beats per minute) is an example of ?;E;S:rrii?lents
quantitative data. Most psychological research aims to gather quantitative data because information) about
statistical procedures can be performed on these and, provided the data are accurate the variables being
and precise, psychologists can determine whether results are significant and hypotheses studied
supported.

Collecting and recording data
There are many different sources and ways of collecting data. Depending on the sort of
data you want to collect, some data collection methods may have benefits over others.
Observations, interviews, focus groups and yarning circles are all methods of obtaining data.
direct
Observations observation
aresearch method in
Psychological research often uses observations to gather data on subjects. Direct which the researcher
observation is a type of data collection that involves a researcher simply watching or watches and records

behaviour as it occurs

listening to subjects without asking specific questions or manipulating variables. Direct naturally without

observation can be used to collect qualitative data (e.g. writing a description of a person’s intervention or
facial expressions) or quantitative data (e.g. counting the number of times a person claps their  interference
hands). Controlled observations are when voluntary behaviours are monitored within a controlled
structured environment such as a laboratory. observation

observation of
voluntary behaviours
within a structured

Observation type ooy
a laboratory

TABLE 1 Comparing direct and controlled observation

Direct observation Highly realistic, especially if the | There is a lack of ability to
. .. . . participant
observer is not visible. control the independent variable. .
observation
Controlled observation Control over the environment Participant behaviour may be a data collection
enables more accurate changed by the environment. method where the
observations. researcher immerses
themselves or
. e . . . . “participates”in
Participant observation is a method of data collection where a researcher immerses a specific setting
themself in a particular social setting or group to observe the behaviours, interactions and or group to make
practices of subjects. In participant observation, the researcher may disguise themselves fc):s?c;\;gtefg?fhfeir
or go “undercover” to observe the behaviours or actions of subjects (e.g. they may join an research
online forum as an anonymous user to observe the responses of others without posting structured
anything). Alternatively, a researcher may choose to share their identity and intentions with interview
the participants in the group they are observing (e.g. a researcher may join a fitness class and aresearch technique

that involves an
interviewer asking
a participant a set

Inte rVieWS of pre-determined

questions

inform the class that they will also be observing participant behaviour for research purposes).

All interviews involve interaction between the researcher and the participant. Interviews

can be structured or clinical. In a structured interview participants are asked a set of Clini?al_interVieW

a qualitative research

technique where

often/always. In a clinical interview there are guidelines, but the interviewer may choose to an interviewer

add additional or unscripted questions for clarification. has a dialogue or
conversation with
the participant that
is not structured
or contains
unstructured
questions

pre-determined questions with a fixed choice of responses such as yes/no, or never/sometimes/
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focus group
aresearch technique
that involves
collecting data from a
small group of people
as they discuss or
respond to different
ideas or products

questionnaire
a list of questions
used for data
collection

survey
the collection and
analysis of the
experiences

and/or opinions of
participants who have
been asked questions

Likert-type scale
a question that uses
a scale for responses,
ranging from one
extreme to another

psychological test
a type of assessment
used to evaluate
various aspects of
emotions, cognitions
or behaviours (such
as a personality test
or an intelligence
assessment)
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The strengths of structured interviews include that they make it easy to compare
participants and that they are easy to replicate, but data may be missed because of limited
response choices. Strengths of clinical interviews are flexibility, and that they are usually high
in validity. However, clinical interviews rely on the objectivity of the interviewer.

A focus group is a data collection technique that involves a researcher conducting a
group interview with specific groups or subjects (Figure 2). During focus group interviews
participants are often given questions or prompts to freely discuss as a group (e.g. a tech start-
up company might interview a group of teenagers about the features they find most engaging

on social media applications). Focus group interviews can help identify and explore people’s
collective opinions and how they might think and behave.

: IR
4

——

L4

"
-

'

FIGURE 2 In focus groups, people discuss ideas and the researcher collects the data.

Questionnaires

A questionnaire is a research tool that consists of a series of questions that help collect
information from respondents. Questionnaires can take various forms, such as surveys and
psychological tests. A survey can combine question-and-answer responses and Likert-type
scales (rating scales). A benefit of using surveys is that they are easy to replicate and to score.
Likert-type scales can provide a means of quantifying data (Figure 3). However, surveys may
be open to bias if participants are trying to present themselves in a particular way.

Never Sometimes Often Always
I complete my
Psychology 1 5 3 4
homework

on time. O O O O

FIGURE 3 A Likert-type scale is a rating scale used to measure behaviours, attitudes or opinions. It can also help
turn qualitative data into quantitative data by assigning numerical values to responses.

Psychological tests are written, visual or verbal evaluations given to assess the cognitive
and emotional functioning of participants. Personality and multiple-choice intelligence
tests are examples of psychological tests. The strengths of psychological tests include being
standardised, easy to replicate, and easy to score. Weaknesses include that they are difficult to
construct and validate.
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Yarning circles

A yarning circle is an informal speaking and listening space where members of a group
are free to share, discuss, receive and question information openly and without judgment
from others. Yarning circles or “yarning” has been practised in Aboriginal and Torres Strait

Islander communities for thousands of years and is a tradition with high significance in many

Aboriginal and Torres Strait Islander communities. Yarning can help strengthen the bonds

between people and allow people to pass on and preserve cultural knowledges, histories and

perspectives. Some of the benefits of yarning circles include that they:

e provide a safe, respectful and trustworthy environment to share experience, perspectives
and knowledge

* build relationships between people

e encourage honesty and sharing

» foster a sense of community connection.

In VCE Psychology you may engage with yarning circles to build relationships with your
peers, learn new information, or provide a safe space for information sharing. Yarning can
also inform psychological research investigations. For example, a student may run a yarning
circle to share perspectives on factors that can influence social and emotional wellbeing and
then, with the consent of all members involved, use the knowledge they have obtained as
inspiration for a research question about factors influencing social and emotional wellbeing.
A guideline for running a yarning circle is outlined in Figure 4.

1. Form your circle
Invite your participants to sit in a
circle. Inform them that everyone is
equal in the circle, including yourself
(the host). Encourage your participants
to practise respect and actively listen
to others.

5. Reflect
Reflect on any lessons learnt, actions
to be taken, issues or new questions
that were uncovered during the
yarning session. You may wish to
organise a follow-up yarning circle.

\

4. Listen and share ideas and
perspectives

2. Run through introductions

Encourage each member of your
circle to introduce themselves.

3. Provide the topic or question(s)
you wish to discuss
As a host, you can pose a topic or
question to the group for discussion.

Encourage members of the group to
share and listen to other perspectives on
the question or topic of interest.

FIGURE 4 An outline of how you could run a yarning circle
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yarning circle

a harmonious,
creative and
collaborative way

of communicating

to encourage
responsible,
respectful and honest
interactions

Study tip

Consulting with
Aboriginal and
Torres Strait Islander
community groups
or individuals for
guidance on yarning
can help you
determine the best
approach to take.
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Logbook

logbook You will need a logbook in hard copy or digital form to record primary and secondary data
a recc;_rd ?Ef . from all types of scientific investigations undertaken in Units 1 to 4. You will need to submit
Investigation iaeas,

eventsgresults and your logbook to your teacher for some assessment tasks so they can check that the work you

interpretations have submitted is your own.
Each entry must include:
» the date and entries sequenced in chronological order

¢ acknowledgment of secondary resources, expert advice and teacher assistance when this
information is referred to.

Your logbook could also include the following information as you complete your

investigations:

¢ planning notes for experiments

e adescription of the activities you have carried out

¢ the results or data from guided activities or investigations (including outliers and/or risk
identification and management)

¢ personal reflections made during or at the conclusion of demonstrations, activities or
investigations

¢ any links to spreadsheet calculations or
other digital records and presentations
you might use

¢ any notes and electronic (or other) images
taken on excursions, or any database
extracts

¢ notes of any additional work completed
outside of class time.

A well-organised logbook that contains all
of this information will make it much easier

to complete your scientific investigation in FIGURE 5 If your logbook is hard copy, use a bound
Unit 4 Area of Study 3. notebook to make sure you do not lose any pages.
Describe and explain Design and discuss
1 Define “primary data” and “secondary data”. 6 Discuss a research scenario where using a
2 Identify three benefits of using yarning circles. structured interview for data collection would be

3 Summarise the strengths and weaknesses of more appropriate than using a clinical interview.

direct and controlled observations. 7 Marion is conducting a research investigation

Apply analyse and compare to observe how often teachers in the

4 Explain one method you could use to change
qualitative data into quantitative data.

staffroom complain about students. Marion
is contemplating whether she should observe
o o the teachers by openly revealing her identity
5 Compare qualitative and quantitative data. T
undercover as a student teacher. Discuss which

approach you believe Marion should take. Justify

your answer.
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raw data
unprocessed data

table

a format of
presenting data using
rows (horizontal) and
columns (vertical)

OXFORD UNIVERSITY PRESS

KEY IDEAS @

+ Organising and presenting data in the correct format can help us determine what the
data means.
+ Descriptive statistics can be calculated or used to help us process what our data means.

Organising and presenting data

Raw data is the unprocessed data collected during an investigation. For example, look at
the data below, collected by a student who has rolled a die 80 times and recorded the number
shown on each throw:
1,3,6,5,2,1,6,1,5,2,1,2,5,4,3,6,5,2,3,4,1,4,3,2,5,1,6,2,3,1,5,5,2,3,5,4, 1, 3,
53,6,3,1,6,6,3,3,4,3,3,6,3,1,3,4,6,2,4,6,3,4,5,4,6,2,3,4,5,5,4,2,1,5,4,5,
6,1,6,2,5.

Looking at raw data like that shown above can be confusing and make it hard to determine
what your data means or shows. Luckily, there are many ways we can organise and present
data to make it easier to analyse and interpret.

Tables

Placing the above data into a table can make it much easier to perform simple calculations
with the data. Compare the data set from rolling a die 80 times above with Table 1. Which
would you prefer to work with? Tables can summarise information and be used to present
both qualitative and quantitative data. Tables should also include a heading or caption

that summarises what the table is showing. The left column of a table generally shows the
independent variable and other columns show measurements of the dependent variable. If you
are working with numerical data, you should also include the relevant specific measurement
units of any variables in the heading cells of the table.

TABLE 1 Results recorded from rolling a die 80 times

Number on Number of
1 12
11
17
12
15

13

S L s WD

FIGURE 1 Placing data from rolling a die
into a table makes calculations easier.
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graph

a pictorial
representation that
displays values

and data in an
organised way

bar chart

a pictorial
representation of
data where the
numeric values

of variables are
represented by the
heights or lengths
of bars

discrete
categories

groups of data that
have gaps or spaces
between values (are
not continuous)

line graph

a pictorial
representation of
data linking two
variables, where one
is plotted on the
y-axis and the other
on the x-axis

correlation

a statistical measure
of the strength and
direction of the
relationship between
two variables;

does not show a
cause-and-effect
relationship, but
describes the way in
which the variables
are different in
relation to each other
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Graphs

Tables can help to organise data, but they do not always reveal much about what the data

means. Presenting data in the right format can help us make sense of the data and identify

any patterns or trends that exist within our data. Graphs are visual representations that

show the relationship between two or more variables measured along a pair of axes. All

graphs should include:

« a graph title that succinctly describes what the graph is showing (this statement often
includes the independent and dependent variable)

¢ clearly labelled axes that include units of measurement (the independent variable placed on

[IP% L)

the horizontal “x” axis; the dependent variable placed on the vertical “y” axis)
¢ equally spaced units of measurement along the axes (scaling)

¢ axes that start at zero (when possible)

¢ data plotted within the confines of each axis

¢ distinguishing symbols, colours or keys when more than one set of data is plotted on a

single graph.
a b

[ I I I |

0 1 2 3 4 27 37
e—f—=—1"T1T T T T 1 1— 2—

0 1 2 3 4 5 6 7 8

X X

T T 1 | 0 | ! T T
0 1 2 3 4 5 0 2 4 2 4 6

FIGURE 2 When drawing your graph, remember to a scale your axes correctly, and b start your axes at zero.

Bar charts

Bar charts are graphical representations of data with discrete (countable) categories.
The height or length of a rectangle (or bar) is used to show the value of one category of
data. We can use bar charts to get a much clearer picture of the numbers rolled on the die.
Looking at Figure 3, we can quickly see that a three was rolled most frequently.

20

Number of times rolled

2 3 4 5 6
Number on die face

FIGURE 3 This bar chart shows the number of times each number was thrown in 80 rolls of one die.
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Line graphs

When one variable is continuous (meaning that it
can have any value within a certain range) — such

as body mass, or age in months — we can showcase
it using a line graph. Line graphs are graphical
representations that can show the relationship
between two variables (correlation) or show how a
variable might change over time. Line graphs can also
be used to show more than one data set on the same
axis, as long as both data sets have the same defined
relationship (Figure 4).

Scatterplots

A scatterplot is a graph of unconnected plotted data

Change in pulse rate during exercise

160

140

100

80 *0—4‘/

60 AN

40

minute (bpm)

Pulse rate in beats per

20

0 1 2 3 4
Minutes

Mabel: 36-year-old office worker
=0— Albert: 26-year-old former professional athlete

FIGURE 4 This line graph shows how one variable (pulse rate) changes

. . . . . time duri ise.
points that is used to determine whether a relationship Over time GUring exereise

exists between two variables that have no defined relationship (that is, there is no clear or
apparent connection between the two variables). For example, imagine you have a data set
that includes the number of hours people exercise and the number of pairs of shoes they own.
There is no logical or expected relationship between these two variables, so you could say that
there is no defined relationship.

Scatterplots are often used to graph data collected in correlational studies as they help
to identify and describe the relationship between two variables. After data is plotted onto
the scatterplot, a line of best fit can be generated to indicate the closeness of two variables.
If the trend of the data is linear, then the line of best fit should be drawn as a straight line;
if the trend is curved, then the line of best fit should be drawn as a smooth curved line.

Relationship between height and mass

scatterplot

a diagram showing
the values of the two
variables for each
result in the sample
by representing the
intersection of those
two values with a dot
on a graph

line of best fit

a trendline that gives
an approximation of
the linear relationship
between two
variables on a graph

Relationship between hours of sleep and test scores

180 ° 100 7
[ ]
Line of best fit®
Line of best fit 80
1701
= » 60 1
= 2
20160 19)
] 9
= 2 40
[}
(]
F
150
20
OjH// T T T T T T T T T 1 0 T T T T T 1
0 50 55 60 65 70 75 80 85 90 95 0 1 2 3 5 6 7
Mass (kg) Hours of sleep
FIGURE 5 Two scatterplots depicting a line of best fit
If the line of best fit slopes upwards (Figure 5a) it means that the independent variable positive
correlation

and dependent variable increase together. This is called a positive correlation and describes
when two variables change in the same direction — that is, as one increases, so does the other;
or alternatively, as one decreases, so does the other.
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arelationship in which
the two variables
change in the same
direction - that is,

as one increases (or
decreases), so does
the other
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negative
correlation
arelationship in
which the two

variables change in
the opposite direction

-thatis, as one

increases, the other

decreases

Pearson
correlation
coefficient ()
ameasure of the

strength of the linear
relationship between
two continuous

variables

Click
Correlation
40
Strongest positive Y 30
correlation 20
10 20
x
r=+1.00
. 40
Strongest negative
correlation 30
-+
20
10 20
x
r=-1.00
causation

a cause-and-effect
relationship, where
changes in one
variable lead directly
to changes in another

variable
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For example, we might expect to find a positive correlation between hours spent sleeping
each night and test results in VCE Psychology — meaning that as the number of hours
spent sleeping each night increases, the average results increase. If the line of best fit slopes
downwards, it indicates a negative correlation — where the two variables change in opposite
directions (as one increases, the other decreases). Using our sleep and test results example, a
negative correlation would be as the number of hours spent sleeping each night increases, the
average test results decrease.

A Pearson correlation coefficient (r) is a measure of the strength of the correlation
expressed as a decimal number in the range of —=1.0 < r < +1.0. The (+) or (-) sign in front
of the number shows whether it is a positive or negative correlation. The number following
the positive or negative sign indicates the strength of the correlation. The higher the number,
the stronger the correlation, whether positive or negative. Correlation coefficients of +1.0 or
—1.0 show perfect positive or perfect negative correlations respectively. This would mean that
as one variable increased by one unit, the other variable would increase by one unit (perfect
positive correlation) or decrease by one unit (perfect negative correlation). A correlation
coefficient of r = 0.00 indicates that the two variables are not related in any way. A correlation
of r = +0.80 indicates that the two variables have a strong, positive correlation, while a
correlation of r = —0.14 indicates that the two variables have a weak, negative correlation.

Weakest positive

correlation
_—

30
Weakest negative
correlation
_—
30 10 20 30 10 20 30 10 20 30
x x x
r=-0.80 r=-0.60 r=-0.20

FIGURE 6 Scatterplots showing direction and strength of correlations

It is important to remember that correlation does not equal causation. This means if
two variables happen to show a statistical relationship (correlation), it does not confirm that
changes in one variable will cause changes in the other variable. To establish if a cause-effect
relationship exists between variables, researchers need to conduct controlled experiments
or use advanced statistical techniques to rule out alternative explanations. Simply observing
a correlation is not enough evidence to conclude that one variable is causing the changes
in another.
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Processing data

Presenting or organising raw data in the correct format is only one way to help make sense of
it. Descriptive statistics, which are statistics that analyse and summarise key features of a
data set, can also be calculated or used to help us understand what our data means. In VCE
Psychology there are three main descriptive statistics you need to understand:

* percentages

* measures of central tendency

e standard deviation.

Calculating percentages and percentage change

A percentage is a number or ratio expressed as a fraction of 100. Percentage is a very
useful and commonly used descriptive statistic. Psychologists often need to calculate what
percentage of a data set is represented by a certain score. Percentage can be calculated using
the following formula:

Percentage (%) = % x 100

For example, consider the data set of the die rolled 80 times from Table 1. To discover
what percentage of the data was a six, our “value” would be the number of times the die
rolled six (13), and our “total value” would be the total number of times the die was rolled
(80). Therefore, our calculation would be:

Percentage change (%) = % x 100 = 16.25%

Percentage change is another useful descriptive statistic that assesses the difference (the
increase or decrease) between two percentages. Percentage change can be calculated using the
following formula:

new percentage — initial percentage

Percentage change (%) = 100 x ——
initial percentage

If the number generated from the formula above is positive, it means the percentage has
increased; if the number is negative, it means the percentage has decreased. For example,
imagine you were conducting a study to determine how effective a revision program was at
improving test scores. If a student scored 12 out of 30 on the test before the program and
27 out of 30 after the program, to figure out percentage change you would need to:

1 convert both scores to percentages (the initial score is 40% and the post-program score

is 90%)

2 use the formula to calculate the percentage change (100 x 90 — 40

0 . Since the percentage
40

change is positive, you could say that the program resulted in a 125% increase in test score.
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descriptive
statistic

a measure or point
of information

that describe the
characteristics of a
data set

percentage
anumber or ratio
expressed as a
fraction of 100

Study tip

The word percentage
comes from the Latin
per centum, which
translates to “by the
hundred”.

percentage
change

the factor by which
aninitial data
percentage changes
after time or an event
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measure of
central tendency
summary statistic
that represents the
central point of a
data set

mean
the calculated central
number or “average”
of a set of numbers

Click
Measures
of central
tendency

median

the middle number in
a set of numbers that
are listed in ascending
or descending order

mode

the number that
occurs most
frequently in a
data set

measure of
variability
summary statistic
describing how
spread out the data
isin a data set
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Measures of central tendency

Measures of central tendency are descriptive statistics used to describe a whole set of data
with a single value that represents the middle or “centre” of the distribution of data. There
are three main measures of central tendency: mean, median and mode.

TABLE 2 Test scores of 8 students in a
Grade 6 class

" Studont | Testscors 0
57

Mean

The mean or “average” is calculated by adding
up all the values in a data set and then dividing

that figure by the number of values in the data John
set. For example, consider the data in Table 2. Robert 70
The mean test score for this data set would be Kiet 81
calculated as follows: Luke 25
Mean = 37+ 70+ 81 +25 + 50 + 92 + 70 + 63 Hanna >0
can = 3 Jacob 92
Adelina 70
= 63.5% Ahmed 63

The mean is a useful statistic to describe data when most values of the data set fall close
to the mean. It is less useful to use when there are extreme or irregular scores that might
influence the mean. For example, if the class scores were 6%, 4%, 2%, 7%, 87%, 100%, 97%
and 93%, the mean test score for this data set would be 49.5%; however, none of the students
in the class got a score close to this mean — they were all either well over or well under it.

Median

The median is the middle number (or the mean of the two middle numbers) of a data
set that has been listed in numerical order. For example, consider the data from Table 2.
The scores in numerical order would be as follows: 25, 50, 57, 63, 70, 70, 81, 92.

Because the data set has an even number of scores (eight), there are two middle numbers:

63 and 70. Our median is therefore the mean of these two values: w

Mode

The mode is the most commonly occurring score in the data set. Looking at the test score
data from Table 2 (25, 50, 57, 63, 70, 70, 81, 92), the mode would be 70 as it is the only
number that occurs more than once. The mode is the least used measure of central tendencys;
however, it can help researchers find a central point of the data when mean or median are not
able to be calculated or are not representative.

Measures of variability

Measures of variability are descriptive statistics that inform us about the spread of scores
around a central point in a data set. When used alongside measures of central tendency, they
can tell us a great deal about the features of the data set. The closer the scores of a data set are
to the mean, the lower the variability of data. The more widely dispersed that scores are from
the mean, the higher the variability. There are three measures of variability: range, variance
and standard deviation.
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Range is the simplest measure of High variability vs low variability
variability; it is calculated by subtracting the

. . Low variabilit
lowest value in a data set from the highest ’

® High variability
value in a data set. For example, if the lowest

test score in a class is 25 and the highest score
is 90, the range of the test scores would be

65 (90 — 25 = 65). Variance is a measure

of how spread out the data is from the mean.
You will not be required to calculate variance
in VCE Psychology.

One of the most useful measures of

™

variability is standard deviation, which is a
measure of how far, on average, scores in the
data set differ from the mean. The higher the

value of the standard deviation, the higher Mean

the variability of the data set or the more the FIGURE 7 A high-variability distribution versus a

data “deviates” from the mean. The lower the  low-variability distribution
value of the standard deviation, the lower the variability of the data set and the less the data

“deviates” from the mean.

Normal distribution

A normal distribution is a continuous probability distribution often used to model things
that happen in the real world. The distribution of data looks like a bell-shaped curve, where
most data falls near the centre and fewer data points are located away from the centre. A
normal distribution is described by two parameters: the mean and the standard deviation.
The mean represents the centre of the distribution curve and is also the point of highest

range
the difference
between the lowest
and highest value in
a data set

variance

a measure of how
spread out datais
from the mean

standard
deviation
ameasure that
tells us how far, on
average, scores
are different from
the mean

normal
distribution

a statistical
distribution where
data is symmetrically
distributed around

frequency (the most number of times something occurs). The standard deviation measures the mean
the spread of the data around the mean. A normal distribution is a symmetrical shape, which
means the frequency of data points to the left of the mean is equal to the frequency of data _
points to the right of the mean. Ni;kal
One of the most important properties of the normal distribution is that it is characterised distribution
by data falling into a consistent pattern. This is known as the 68—-95-99.7 rule, which
states that:
99.7% of data
e approximately 68% of the data falls within one 95% of data
standard deviation of the mean 68% of data
e approximately 95% of the data falls within two o Mean
standard deviations of the mean %
* approximately 99.7% of the data falls within three %
standard deviations of the mean. .
The normal distribution is important in research
because many real-world phenomena can be estimated
by a normal distribution. This allows researchers to -3 -2 -1 0 +2 +3

use models to make predictions and draw conclusions

about data that follow this type of distribution. FIGURE 8 A normal distribution curve
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Standard deviations from the mean
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Describe and explain

1 Identify on which axis of a graph you would
place the:
a independent variable
b dependent variable.

2 Define “range”.

Apply, analyse and compare

3 Consider the following data set, which includes
the ages of people who go to a small
rock-climbing gym: 20, 23, 23, 25, 25, 26, 29,
33, 35, 31, 29, 22, 27, 28
a Identify the median and mode from the data.
b Calculate the mean.

¢ Calculate the percentage of gym members
older than 30.

a Identify which group has the

highest standard deviation and justify
your answer.

b Identify which group has the lowest standard
deviation and justify your answer.

A researcher is investigating whether a
relationship exists between meditation and
stress levels. They conduct a pre-test survey on
seven participants that asks participants to rate
their general stress levels from 1 to 5 (where

= not stressed at all and 5 = extremely
stressed). Following the meditation session,
the researcher conducts a post-test survey.

The results are shown in Table 3.

TABLE 3 Pre-meditation and post-meditation stress levels

after learning about the brain in Psychology. Lol el

She scores 8/10 on the quiz. Four weeks later
when revising, she completes the same quiz and
scores 3/10. Calculate the percentage change in
Lossalia’s score.

5 Compare positive correlation and negative
correlation.

Design and discuss

6 Consider the graph in Figure 9, which shows e
the distribution of data related to the average
number of minutes spent on social media for b
three groups.

~ Group A Group B «eevus Group C
- c
£

=

%

el

(=]

Lol .
& L
= o ] \\\‘\
100 150 200 250 300
Minutes

FIGURE 9 The distribution of data related to the average
number of minutes spent on social media for three groups
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A 5 2
B 4 2
C 4 3
D 3 2
E 5 2
F 3 1
G 2 1

Calculate the mean pre-test and post-test stress
level of participants.

Graph the data from the investigation in a
format of your choosing. Justify your selection
of graph format.

Describe what your graph suggests about

the relationship between meditation and

stress levels.
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true value

the value that
accurately represents
the measurement if
the experiment ran
perfectly

accuracy
how close
experimental data is
to the true value

Click

Accuracy

precision
how close a set of
data values are to
each other

Click

’ Precision
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KEY IDEAS

+ Investigations that generate raw data must be valid, repeatable and reproducible.
+ Errors and outliers must be included and accounted for in data evaluations.

@

Analysing and evaluating data and measurements

Once data has been generated and processed, scientists must analyse and evaluate its quality
and the investigation methods that were used to obtain it. This helps to ensure that any results
or findings from the investigation can effectively address the research question. This topic
will explain some of the key concepts that you should apply when analysing and evaluating
data and investigation methods in VCE Psychology.

True value

True value is the value or range of values you would expect to find if a quantity was
measured perfectly without error. A true value cannot always be determined because the
nature of some measurements and quantities can be hard to define or quantify. However,
scientists can take steps to minimise the level of uncertainty around a value.

Imagine a researcher who is interested in measuring the reaction time of participants
in response to a stimulus. The true value of reaction time would be the time it takes for a
participant to react to the stimulus, measured perfectly without any error. However, due to
various factors, such as measurement error, individual differences and extraneous variables,
the researcher cannot obtain a true value with certainty. Instead, the researcher can obtain
an estimate of the true value by using reliable and valid measurement tools, controlling for
extraneous variables, and collecting data from a large and diverse sample. These actions
make it more likely that the obtained value reflects the true value as closely as possible.

Accuracy and precision

Accuracy describes how close a
measurement is to its true value.
Measurements can be described as
“more accurate” or “less accurate”
when compared to their true or

expected value. Alternatively, precision
is a measure of how close the values in a
data set are to each other. If the values in

a data set are all close (or the same), they

can be described as precise. Precision
FIGURE 1 Data that is both accurate and precise falls close
together and close to the true value (the target).

does not indicate how close measurements
are to the true value and should not be
confused with accuracy.
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repeatability
the degree to which
an experiment

can produce the
same results when
repeated under the
same conditions

robust

the degree to which
aresult is consistent
across different
studies, methods
and/or samples

reproducibility
the degree to

which results can

be independently
confirmed by other
researchers using
different methods,
techniques or
instruments than the
original conditions of
the experiment

validity

a measure of whether
the investigation is
sound

internal validity
the extent to which
the investigation
results truly
measured what
was intended to be
measured

external validity
the extent to which
the investigation
results are applicable
to other settings
outside of the
experiment
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Consider the image of the dartboards in Figure 2. If the true value or “target” is the bullseye
(centre of the dartboard), then the closer a dart lands to the bullseye, the higher the accuracy.
The closer that all darts thrown are to each other, the higher the precision. It is crucial that data
is both accurate and precise in scientific research because inaccurate or imprecise data can lead
to incorrect conclusions and misleading interpretations. Inaccurate data may introduce bias or
systematic errors, while imprecise data may introduce random errors.

© @ @ ©

High accuracy
Low precision

Low accuracy
Low precision

Low accuracy
High precision

High accuracy
High precision

FIGURE 2 Accuracy and precision are different concepts.

Repeatability

Repeatability refers to the ability to obtain the same data values again under the same
experimental and laboratory conditions by the same observer. To determine repeatability, the
same experiment should be conducted at least three times. Repeatability can be used to assess
the precision and quality of measurement results and to ensure that findings are robust.

Reproducibility

Reproducibility refers to the ability to obtain the same data values again under slightly
different experimental conditions, such as with a different measuring instrument, in

a different laboratory, or with different experimenters. Reproducibility requires clear
experimental methods and well-defined variables. Reproducibility is closely linked to the
accuracy of an experiment and can also be used to evaluate the precision and quality of
measurement results.

Validity

The validity of a measurement is how well it measures what it sets out to measure. The
validity of a psychological investigation refers to how well the results among participants
represent true findings among similar individuals outside of a study. To assess the validity of
an investigation we usually consider two types of validity: internal and external.

Internal validity assesses whether the investigation truly measured what it was designed
to measure, accounting for factors such as the appropriateness of the investigation design,
the sampling and allocation techniques used, and the potential impact of confounding and
extraneous variables. A lack of internal validity suggests that the results may not accurately
reflect the truth, and conclusions cannot be drawn from those results.

External validity assesses whether the results of the investigation can be applied to
similar individuals in a different setting. A lack of external validity suggests that the results
may not apply to individuals from a different population than the one studied. External
validity can be increased by using broad inclusion criteria and sampling techniques that result
in a study population representative of the overall general human population.
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Analysing and evaluating errors, uncertainty
and outliers

Although we may aim to produce data that is close to the true value when researching, this is

error
the difference
between the
measured value and

. . . . . the true value
not always possible due to errors and other factors including uncertainty and outliers. veval

random error

an error that affects
the precision of

the data set due

to an unknown and
unpredictable error
in the experimental
process

Errors

An error is the difference between the measured value and the true value of what is being
measured. Table 1 outlines different kinds of errors that can occur during investigations and
affect the integrity of results.

TABLE 1 Types of errors and their possible causes

Type of error Definition and example Can be reduced by

Random errors Unpredictable variations in the Limitations of Conducting multiple trials

measurement process that affect the instruments » Taking repeated measurements

precision of results. For example,a |« Environmental factors and calculating a new mean

participant drops their pencil on the . glight variations in + Increasing sample size
el Go0i T ey il vl procedures * Refining measurement method
distracts them and impacts their or technique
recall ability.
Systematic errors = Errors that cause readings of a ¢ Observation error * Becoming familiar with the
measurement to differ from the « Imperfect instrument limitations of instruments
true value by a consistent amount calibration and experienced with their
or proportion each time, thus SBE R ronmental correct use
affecting the accuracy of results. SFiERenE
For example, if a researcher used
a weighing scale that was off
calibration by 0.5 grams.
Personal errors Mistakes, miscalculations and ¢ Confirmation bias * Using rigorous investigation
biases introduced by the observer or | «  Rushing through designs
researcher. For example, if a student experiments +  Carefully following instructions
miscalculates the mean. +  Observer bias +  Double checking calculations
¢ Misconduct * Developing standards of conduct
¢ Unstructured * Having peers review work or

investigation designs interpretations

systematic error
an error that affects
the accuracy of the
data by causing the
reading to differ from
the true value

Uncertainty

Uncertainty occurs when you are unsure
of the exact value of the quantity you are

measuring. In psychology, many of the
True value personal error

variables of interest are psychological amistake, a

Quantity A

® Random error

constructs, which are abstract concepts that ¢ o Systematic error Miscalculation or
. [ ]
cannot be directly observed or measured ° an observer error
. . . that occurs when
(e.g. emotions, attitudes and personality .
Quantity B conducting research

traits). As psychological constructs are

inherently subjective and can vary from
person to person, there is often a degree of

uncertainty surrounding their measurement.
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FIGURE 3 A representation of how random error and
systematic error affect results. Random error affects
the precision of results and systematic error affects the
accuracy of results in a consistent way.

uncertainty

the degree to which
the result of a
measurement does
not reflect the exact
value of what is being
measured
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contradictory
data
incorrect data

incomplete data
data that is missing
or unfinished in some
way due to errors

in data collection,
processing or
limitations in the
data itself

outlier

a value that lies
outside of the
expected data set

In VCE Psychology, uncertainty is treated qualitatively (without calculations). This
means that when you are evaluating data to check whether it is uncertain, you should look
out for contradictory data (incorrect data) or incomplete data (missing responses or
observations). Qualitative evaluation of uncertainty in research may involve looking at
patterns in the data, considering alternative explanations for the results, and considering
contextual factors that may influence the interpretation of the data. For example, a study
participant’s emotional state on the day of testing could be part of a qualitative evaluation of
uncertainty.

Outliers

Outliers are data points or observations that lie a long way from, or are significantly different
to, other points in the data set. Outliers can occur for many reasons, including measurement
errors, data entry errors, a skewed distribution, or data points from a different underlying
distribution. A small number of outliers is expected when there is a larger sample. It is
important to explain outliers when analysing data in the discussion of a scientific report,
because they can have a significant impact on the results and conclusions of a study.

10.000 & o~ Plotting outliers on a graph can be a useful way to visualise
’ ° .. e .
X their impact on the data and assess their significance. Outliers
8000 .f‘ can also be excluded from the calculation of a line of best fit if
- o . . .
6000 Oyttier K. they are believed to be non-representative of the underlying data.
ot Repeating measurements is another useful way to examine outliers
I . .
4000 — oW and assess the reliability and validity of the data. If a measurement
.‘-‘:.."' is found to be an outlier on multiple occasions, it may be an
o AL . . .
2000 .~.°~\,".‘-F. indication of a genuine phenomenon that requires further
2
0 20 10 €0 <0 100 investigation. In VCE Psychology you must be able to recognise

FIGURE 4 An outlier is a data point or observation that is

when outliers are present in visual data and reflect on how an
outlier could affect the data.

significantly different to other points in the data set.
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Q0

¢ random error and personal error.

Describe and explain b repeatability and

1 Which types of errors would affect reproducibility
the accuracy of data collected in a

scientific 1nvestigation: Des'gn and dlSCUSS

Explain why implementing 4

Design a revision summary tool to
help you remember how to determine
whether an investigation is internally

multiple trials in scientific
investigations improves the reliability

oif dlrie olpiEnod, or externally valid. Include steps you

can take to improve the external and
internal validity of an investigation.

Apply, analyse and compare

3 Compare the following sets of terms:

a accuracy and precision
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KEY IDEAS

+ Analysis of raw data generated in a scientific investigation is important for constructing
evidence-based arguments and conclusions.

+ Sentence structure and paragraph structure are important when constructing evidence-
based arguments and conclusions.

evidence
data, observations or Constructing evidence-based arguments and conclusions is an important key science skill
facts obtained from

valid research required for VCE Psychology. It is primarily used in the analysis, discussion and conclusion
sections of a scientific investigation report. The type of information and ideas you source

anecdote

a personal account

or story that is often is important that you can tell the difference between opinion, anecdote, evidence, scientific

and use to help build your arguments and draw conclusions can vary. In VCE Psychology, it

used toillustrate and non-scientific ideas. Table 1 summarises different sources of information and idea types
a point or make an .
with examples.
argument
opinion TABLE 1 Summary of different sources of information and ideas

a personal view

particular topic

orissue Evidence Information or data on a topic that | Data on the effects of exercise

scientific idea has been systematically collected; on mental health collected from

anidea or a theory this information can help form participants using a standardised

based on empirical conclusions questionnaire

evidence that has

been rigorously Anecdote A personal observation collected in = “My friend tried that diet and it

tested th_FOUEh a casual non-systematic manner, didn’t work for her, so I don’t think

8?23;’?&?2 used to support a view or judgment; | it’s worth trying.”

investigation; this information is often biased

ZEIF; ai[;idmbgttlgz Opinion A person’s or organisation’s “I think that social media is harmful
judgments or views about a topic; to young people’s mental health.”

non-scientific
idea

anidea or a theory
that is not based on
empirical evidence
and has not been
rigorously tested scientific method experimentation and observation

or supported

opinions may not always be based
on evidence, experience or fact

Scientific idea An idea that has been acquired, The theory of evolution, which is
refined or supported by the based on years of scientific research,

through observation Non-scientific idea An idea that has been established Belief in astrology or horoscopes,
or scientific by techniques that do not follow which are not supported
investigation; not the scientific method and is not by scientific evidence or

supported by the

<cientific method supported by the scientific method

experimentation

FIGURE 1 Predicting the future
using tarot cards is an example of
a non-scientific idea.
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How to construct evidence-based arguments
and conclusions

Some broad questions that may be answered when constructing evidence-based arguments are:

¢ What is the origin or who was responsible for the experimental results, findings, evidence
or raw data collected?

¢ Are the experimental results, findings, evidence or raw data accurate, precise, repeatable,
reproducible and/or valid?

¢ What kinds of errors, inconsistencies and outliers may have affected the experimental
results, findings, evidence or raw data collected?

¢ What kinds of background information (such as psychological concepts, scientific
understandings or other researched information sources) were used to link or connect the
experimental results, learnings, evidence or raw data to the investigation question and to
the aim?

¢ What series of steps or procedures could be used to improve the experimental design or
methodology for future trials of this scientific investigation?

Evaluating evidence

Any data or evidence you have produced or sourced to help answer your investigation question
needs to be evaluated before you can use it to form an argument. When evaluating data or
evidence you should consider whether the evidence supports the aim of the investigation.
Evidence that supports the aim of an investigation is any information, data or observations
that help to answer the research question or hypothesis being investigated. This evidence
is directly useful to support the goal of the investigation. For example, if the aim was to
“investigate the effects of sleep duration on academic performance in high school students”,
evidence that supports this aim would be data on academic performance in response to
different sleep times or conditions. This could include results from trials, questionnaires or
case studies.
If evidence does not support the investigation aim or could be improved, you should offer
recommendations or modifications that could improve or extend the investigation.

Constructing an argument

Argument structure usually follows a pattern, the length of

which is determined by the number of arguments addressed.

One argument usually corresponds to one paragraph.
Introduction (what is your argument/point of view?):

¢ DPosition statement (what is your hypothesis or summary
of the scientific investigation?)

¢ List the arguments that you will make.

Explain your supporting arguments:
¢ Supporting argument 1:
— Point - identified in topic sentence
— Explanation — support with evidence, scientific
finding, result or data

FIGURE 2 How would a lack of sleep affect a high school student’s academic performance?
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e Supporting argument 2:

— DPoint — identified in topic sentence

— Explanation — support with evidence, scientific finding, result or data
e Supporting argument 3:

— DPoint — identified in topic sentence

— Explanation — support with evidence, scientific finding, result or data

Reinforce your main point - “To sum up ...”

Language features
When writing an argument, use the following language features to enhance your writing:
e connectives to show cause and effect; for example, “As an outcome of ...”; “As a result

2«

of ...”, “because ...”, “consequently ...”

» scientific terminology and/or supporting figures

* supporting facts and/or quotes from experts or other researched external sources of
information; for example, “A study conducted by XX found that ...”

* making evaluative statements; for example, “The data shows a clear trend ...”, “Evidence
contradicts the argument that ...”

» formal language and avoiding personal language (such as I, you, he, she, we, they, me,
him, her, us and them); for example, “the hypothesis was supported”, not “I proved
my hypothesis”.

Drawing conclusions

Once you have evaluated your evidence and used this to construct your arguments, you

can then start to form an evidence-based conclusion. A conclusion is a statement or a few
statements that summarise the findings of an investigation in response to the investigation
hypothesis. Psychologists never say that a hypothesis has been “proven” or “disproven”. After
all, there may be another hypothesis that explains the relationship even more accurately than
the one that was tested. Instead, the conclusion assesses whether the findings either support
or refute the hypothesis.

If the results or investigation methods had low validity or did not address the research aim,
then you should not draw a conclusion. Most conclusions from an investigation only apply to
the population of that specific study. Conclusions can only be drawn for wider populations if
the investigation is externally valid.

Limitations

Limitations refer to factors or constraints that can potentially affect the reliability or validity
of research. Limitations are generally related to the study design or the external environment
in which the study is conducted (e.g. methods used, limited funding, time constraints,
sampling constraints or ethical considerations) and are often outside the control of the
researcher. Limitations are not the same as extraneous or confounding variables; they may
instead result in extraneous or confounding variables existing within a study. For example, in
a study examining the relationship between exercise and mood, a limitation could be inability
to control for participants’ dietary habits, which could introduce an extraneous variable that
affects their mood independently of exercise. If any limitations in the research are identified,
then recommendations should be made to negate the limitation in future. This might include
suggesting improvements to the method or way the research was conducted or identifying if
further research needs to be conducted.
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conclusion

a summary of the
findings and results
obtained from the
study or investigation

support
agrees with (in
relation to the
hypothesis)

refute
contradicts or
does not support
(in relation to the
hypothesis)

limitation

a factor or condition
that may affect the
accuracy or validity
of results

Study tip

Remember, a
hypothesis cannot be
“proved”; rather,
findings are assessed
on whether they
support (agree with)
or refute (do not agree
with) the hypothesis.
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implication

a potential
consequence or
effect of scientific
results or conclusions

generalisability
the extent to which
findings of research
can be applied to
other situations or
populations

The hypothesis that students who get more than eight hours of sleep each night
would perform better in school than those who get less than eight hours of sleep

was supported.

Implications

Implications are the potential impacts that research results may have on a population,

field of study, related fields or on society. For example, if results showed that students who

reported getting more than eight hours of sleep each night had higher grades and test scores

than those who reported getting less than eight hours of sleep, then implications of this

research may include:

¢ the need for schools to promote healthy sleep habits among students

¢ government interventions (e.g. delaying school start times, including sleep education as
part of health curriculums)

¢ the need for more research to determine the cognitive impacts sleep deprivation may have
on adolescents.

When discussing the implications of an investigation, it is important to consider how
appropriate and applicable findings are to different cultural groups and to assess whether
any cultural bias might exist within the research. For example, the implications of research
conducted on Australian students might differ for Finnish or Japanese student populations
due to cultural differences and norms. Generalisability is the degree to which findings
of research can be applied to other situations. In VCE Psychology you should consider
generalisability where evaluating the appropriateness and application of data to different
cultural groups and when reviewing the external validity of research.

Introduction

Results showed a significant positive correlation between sleep duration and
academic performance. Specifically, students who reported getting more than
eight hours of sleep each night had higher grades and test scores than those who
reported getting less than eight hours of sleep. These findings are consistent with

Argument with
supporting
evidence from
data and external

. . . research
previous research on the importance of sleep for academic performance.
However, there are several limitations that apply to this study that should be acknowledged.
First, the sample was limited to high school students in one geographic area, Limitations
which may limit the external validity of findings. Additionally, the study relied on identified
self-reported measures of sleep duration and academic performance, which may
be subject to bias and inaccuracies.
Future investigations could address limitations by using a larger and more diverse
sample, as well as more objective measures of sleep duration and academic Improvements
performance. For example, future studies could use mobile phone sleep applications to suggested
objectively record sleep duration and standardised tests to assess academic performance.
Despite limitations, the research findings have important implications for
educators, parents and students. Results suggest that getting enough sleep is an
important factor for academic success, and that efforts to promote healthy sleep Implications
habits among students may be beneficial. This could include interventions such as addressed
delaying school start times or educating students and parents about the importance
of sleep hygiene.
In conclusion, this study showed that a positive relationship exists between sleep Summary
duration and academic performance in high school students. B — statement

FIGURE 3 Example of using evidence to structure arguments and form a conclusion
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Describe and explain

1 Explain why it is important to construct and
understand evidence-based arguments and

e A story shared by a friend about how

their aunt who only ate junk food lived until
95 years old without any health problems.

conclusions in science. Design and discuss

2 Identify three things you should (or should not) 3
do when writing an evidence-based argument.

Apply, analyse and compare
3 Distinguish between a limitation and

an implication.

4 Classify the following examples as one of
evidence, anecdote, opinion, scientific idea

or non-scientific idea.

a Results of a study that used a large sample of
participants and systematic data collection
that show how smoking increases the risk of
lung cancer

b A person’s belief that vaccinations are
harmful and should not be given to children

¢ The belief that certain gemstones have
healing powers

d Charles Darwin’s theory of evolution

OXFORD UNIVERSITY PRESS
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A study was conducted to investigate the

relationship between caffeine consumption

and anxiety levels. Researchers recruited 200

participants and asked them to report their

average daily caffeine intake and anxiety

levels over the past week. Results found a

significant positive correlation between caffeine

consumption and anxiety levels.

a If the original hypothesis was that “the
greater the amount of caffeine consumed,
the higher the level of anxiety experienced”,
do results support or refute the hypothesis?
Justify your response.

b Discuss two potential limitations of this study
and provide recommendations to improve the
study in future based on the limitations you
have discussed.

¢ Identify two potential implications of
the study.
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KEY IDEAS

+ |deas, concepts, models and theories are different forms of scientific information.

@

+ Sources of scientific information such as journal articles, mass media communications,
opinions, policy documents and reports in the public domain have strengths and limitations
and can vary in levels of credibility.

+ Psychological issues can be influenced by social, economic, political and legal factors.

Types and sources of scientific information

Scientific information is not only found in your science subjects at school. It is found across

everyday life in journalism, advertising, government policy and online (such as on websites,

blogs, videos and social media). In VCE Psychology, you must be able to analyse and evaluate

scientific information. To do this, you need to be familiar with different types and sources of

information about psychology.

idea Types of scientific information

a mental construct
representing a
vague thought or
notion that lacks a
specific structure
or framework

concept
a mental
representation that Idea
organises ideas and
observationsinto a

clear structure or

framework

model

a simplified
representation of
a complex system
or phenomenon
used to improve
understanding of a
complex construct
or make predictions;
the person whois
demonstrating a
behaviour being
watched by the
learner

Concept

Model

Theory
theory

a well-supported
reason or descriptive
account of a
phenomenon

that has been
established through
rigorous scientific
investigation

52 PSYCHOLOGY FOR VCEUNITS 3 & 4

ideas, concepts, models and theories.

TABLE 1 Summary of different types of scientific information

A mental representation of a thought

or concept, often without a specific
structure or framework. An idea is
typically an initial thought that has yet
to be fully formed or developed.

A mental construct that organises linked
ideas and observations into a clear
framework. It is a more structured way
of thinking about a particular subject or
phenomenon. Concepts can be used to
define, categorise and explain various
aspects of the world around us.

A simplified representation or summary
of a complex system or phenomenon
that is used to help explain or predict
behaviour.

A well-substantiated explanation of a
phenomenon that has been developed
through scientific observation,
experimentation and reasoning. It is
typically supported by a large body
of evidence and can be used to make
predictions about future observations
or experiments.

This work must not be reproduced, stored, transmitted or circulated in any other form.

In VCE Psychology, you will need to be able to discuss different types of scientific
information and draw links between many ideas. Table 1 outlines the differences between

A psychologist may have an idea
that a certain type of therapy may
be effective for treating depression.

The concept of self-esteem refers
to a person’s overall evaluation of
themselves and their worthiness as
an individual.

The Information Processing Model
is a cognitive model used to describe
how people perceive, process and
store information.

The theory of social learning, as
developed by Albert Bandura,
provides a well-substantiated
explanation for how individuals learn
new behaviours through observation
and imitation of others. It has been
extensively studied and supported by
empirical (experimental) evidence.
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Sources of scientific information

Scientific information can come from many
different sources. Understanding the strengths
and weaknesses of different sources of scientific
information can help you evaluate the credibility
of scientific information, assess claims, make
informed decisions and communicate effectively.
Table 2 outlines common sources of scientific
information and their strengths and weaknesses.

TABLE 2 A summary of different sources of scientific information

Source of Description Example Strengths Weaknesses
information

Journal articles

Mass media
communications

Opinions

Policy
documents

Reports in the
public domain

Scholarly papers
published in
academic journals
that present
original research
findings, theories
or reviews

News articles
or broadcasts
that present
information to a

wide audience

Personal views or

beliefs on topics

Documents
created by
governments or
organisations that
outline plans or
guidelines related
to an issue

Documents
created by
researchers or
organisations
that are publicly
available

and provide
information
about issues

OXFORD UNIVERSITY PRESS
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A paper published in the
journal Psychiatry Research
that provides an overview
of the mental health of
Australians during the
COVID-19 pandemic

A news segment on the
ABC about a study on
the impact of bushfires
on the mental health of
Australians

A blog post by a mental
health advocate discussing
the importance of early
intervention for children
with anxiety

The Australian
Psychological Society’s
Code of Ethics

Suicide Prevention

Australia’s annual report

Provides detailed
information about

research methods,

results and conclusions.

Undergoes peer review
by experts in the field.

Reaches a large
audience.

Can raise awareness
about scientific issues.

Can provide different
perspectives on
scientific issues.

Can be accessible to
the public.

Can influence public
policy and decision-
making.

Can provide a
framework for
addressing scientific
issues.

Can provide accessible
information about
scientific issues to
the public.

Can highlight areas
for further research
or action.

FIGURE 1 Mass media
communications can
reach a large audience.

Can be highly technical
and difficult for non-
experts to understand.
Can take a long time to
publish.

May not be accessible to
the public.

May oversimplify complex
scientific concepts or
exaggerate findings for
dramatic effect.

May not provide sufficient
context or detail.

May not be based on
evidence or scientific
consensus.

Can be biased or
influenced by personal
beliefs or interests.

May not be based on the
most up-to-date scientific
research.

Can be influenced by
political or economic
interests.

May not undergo the
same level of scrutiny as
peer-reviewed journal
articles.

May be biased or
influenced by the interests
of the organisation that
produced them.
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Factors influencing psychological issues

In addition to the ethical concepts and guidelines outlined in Topic 1.4, there are several

additional factors that may influence information on psychology, including social, economic,
legal and political factors. Understanding how these factors influence psychological research
and issues is important for developing effective research strategies and interventions. Table 3
summarises how social, economic, legal and political factors can influence psychological

research or issues.

TABLE 3 Summary of factors that can influence psychological issues and research

Social

Economic

Legal

Political

Refers to the ways in which society and
culture shape psychological research
and issues.

Refers to the financial resources available for
psychological research and issues, as well as
the economic factors that influence them.
Refers to the laws and regulations that impact
psychological research and issues, including
ethical guidelines and regulations regarding
data collection and privacy.

Refers to the influence of politics and
government on psychological research and
issues, including policies related to mental
health care and funding for research.

A study on the impact of social media
use on mental health may be influenced
by differences in social norms around
technology use, as well as cultural values
regarding privacy and self-disclosure.
Access to medication may be influenced
by its cost.

Researchers conducting a study on
sensitive psychological topics, such as
trauma or addiction, are subject to data
and privacy laws.

Mental health policies and the allocation
of funding for research may be influenced
by political factors, such as the priorities of
the current government or the influence of
interest groups.

FIGURE 2 The financial resources available for psychological research and issues are economic factors.
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Describe and explain In one episode, Tory

1 Identify two benefits of being able shares her experience of being

to understand the strengths and
weaknesses of different sources of

diagnosed with attention deficit
hyperactivity disorder as an adult
psychological information. and how symptoms have presented in
2 Explain one strength and one her life. Following the episode, many
listeners wrote in to say the episode
was eye-opening and helped them

recognise symptoms in themselves.

weakness for each of the following
sources of information:

a journal articles s T — .
. a Identify the type of information
b policy documents . Y ‘y.p .

i o Tory is providing. Justify your
¢ mass media communications.

answer.
Apply, analyse and compare b Identify what source of information
3 Distinguish between a model and Tory’s podcast is. Justify your

a theory. answer.

¢ Discuss the positive and negative
impacts that this information could
have on listeners.

Design and discuss

4 Pierre is conducting a study on how
the media’s coverage of bushfires
affects the mental health of
Australians. Discuss how two factors

d The money from her podcast has
allowed Tory to access and pay
for top-quality psychologists and
expensive medications. Explain
how economic factors could

(social, economic, legal or political)
could affect his research.

5 Tory is the host of a popular podcast influence some of Tory’s lower-

that discusses pop culture and
daily life.

socioeconomic listeners’ access
to psychological assessment and
costly medications.
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FIGURE 1 Both these
diagrams show how
plant root hairs take
in water. Diagram a
is appropriate for a
VCE Biology class,
whereas diagram b

is appropriate for a
Year 8 science class.
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Communicating scientific ideas

KEY IDEAS @

+ Effective science communication depends on knowing your audience and prioritising
important information.

Communicating scientifically

Science can often be difficult to understand, especially for those outside the scientific

community. Effective science communication can help bridge this gap by translating

scientific findings and concepts into language that a variety of audiences can understand.

Actions you can take to improve the effectiveness of your scientific communication include

the following.

¢ Identifying and understanding your target audience. Presenting work for teachers
or external examiners will be different from presenting to your peers. You want to ensure
the language and methods you use to communicate ideas are appropriate for your audience
and encourage them to engage. Consider the two diagrams in Figure 1. They are focused
on the same concept, but the style, details and labels included are specific to two different

audiences.
Water
a flow
Casparian strip Vascular cylinder
Primary phloem
Plasmodema Primary xylem —

Dissolved
minerals

Epidermis

Soil water

Small amounts of
b mineral salts in soil

Root hair: high
amounts of root salts
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« Using language that is appropriate for your target audience. If you are speaking
to the public, then limit the use of jargon wherever possible. If you need to incorporate
acronyms, make sure in your visual presentation that the full words are written in brackets
next to the abbreviation on one occasion.

* Being concise and only including essential content. Your communication should
contain essential facts that enhance your target audience’s understanding of the science
involved.

» Using appropriate stylistic elements relevant to your target audience. This might
include (but is not limited to) the use of a specific presentation format (poster, report,
infographic or digital media platform), diagrams, photographs, graphs, tables or other
text elements (such as similes, metaphors or analogies). They should convey clear content
and messages, appeal to your audience and enhance the information so that the science is
simple, easily understood and relatable without too much information or confusion.

« Using appropriate psychological terminology and conventions. This might include
(but is not limited to) the use of coherent, concise, objective and formal use of scientific
language; the consistent use of tense and/or active or passive voice; definition of key
psychological terms and accurate scientific representations (such as diagrams, flowcharts
or graphs) and a bibliography or reference list for citation of text and/or diagrams that are
not of your own creation. You can learn more about referencing correctly in Chapter 11,
Topic 11.3.

Formats for communication

Science is not all about practical reports. There are many ways to communicate scientific
concepts that you might like to try in VCE Psychology. For example, you could present
information as:

e an oral presentation e avideo or animation
e areport * amultimodal presentation
* an infographic * a scientific poster.

Scientific poster

In VCE Psychology, you will produce a scientific poster as part of a major piece of assessment in
Units 3 and 4.

The poster may be produced electronically or in hard copy and should not exceed
600 words, to meet criteria of conciseness, clarity and legibility. Note that tables, graphs
and references and/or acknowledgments are not included in the word count.

Table 1 shows the required scientific poster format as specified by the VCE Psychology
Study Design. The centre of the poster should take up 20-25 per cent of the poster space and
contain a one-sentence summary of the major finding or outcome of the investigation that
answers the investigation question.

TABLE 1 The format for the scientific poster

Title
Student name

Introduction Communication statement reporting

Discussion

Methodology and methods the key finding of the investigation as

a one-sentence summary Conclusion

Results
References and acknowledgments

Source: VCE Psychology Study Design (2023-2027) reproduced by permission © VCAA
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jargon

specific terminology
or language relevant
to a field of study
that might be
difficult for others
to understand

Study tip

Spell check on your
digital device is

not always 100 per
cent reliable. Read,
re-read or ask another
person to review
your work before
final submission(s)
to confirm that there
are no spelling or
grammatical errors
and that methods of
effective scientific
communication have
been used.
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Describe and explain

1

Define the term “jargon” and explain why it is
important to minimise the use of jargon when
presenting ideas to the public.

Rewrite each of the following statements

to express the same idea to an audience of

eight-year-old children.

a “Itis important to include all sources of
information used in a reference list at the end
of an assessment to ensure you are correctly
acknowledging the work of others.”

b “When communicating scientific concepts,
it is better to be concise than to include
irrelevant or unnecessary information.”

Apply, analyse and compare

3

Compare the elements of science communication
used in a TikTok video against a media article

of your choice. In what ways are they similar

and different?

Design and discuss

4

Ezra is writing a report that examines the
effects of sleep deprivation on academic
performance at school.

00

Ezra wants to include the following
features and points in their report:

an explanation of sleep deprivation and the
effects of sleep deprivation

an explanation of how academic results are
collated in VCE

summarised findings of published studies
that have examined or tested how sleep
deprivation impacts performance on cognitive
and academic tasks

a graph based on the results of a study that
shows a correlation between lack of sleep and
poor academic performance

the average VCE study scores in their school
a conclusion that summarises what Ezra has
learnt about the effects of sleep deprivation on
academic performance.

Discuss which of the listed features Ezra
should focus on, and which features they
should not include within their report. Justify
your reasoning.

Suggest any features, points or advice Ezra
could use or include in their report to enhance

how well it is communicated.

FIGURE 2 When creating a scientific poster, remember to use colour to engage your audience!
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Aboriginal and
Torres Strait
Islander peoples
past and current
descendants of the
original inhabitants
and custodians of the
land we know today
as Australia

Indigenous
knowledge
systems
Aboriginal and
Torres Strait Islander
traditional systems
of knowledge,

that include
understandings,
practices, skills,
spirituality and
innovations
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KEY IDEAS @

+ Aboriginal and Torres Strait Islander peoples - the traditional owners of Australia — hold
Indigenous knowledges developed by their ancestors and passed down through generations.
These knowledges are broad in subject matter and have facilitated the continuing survival
of Aboriginal and Torres Strait Islander cultures to make them the oldest living cultures in
the world.

+ Correctly acknowledging cultural and/or language groups, rejecting deficit discourse,
avoiding Eurocentrism and critically evaluating sources of information can help you to
respectfully engage with Aboriginal and Torres Strait Islander knowledges, cultures and
histories in VCE Psychology.

Aboriginal and Torres Strait Islander peoples are the first peoples and traditional owners
of Australia. For more than 65,000 years, Aboriginal and Torres Strait Islander peoples have
developed, and continue to refine, understandings of the world through a variety of different
practices. Aboriginal and Torres Strait Islander ways of knowing, being and doing are complex
and promote sustainable lifestyles that foster peaceful relationships between cultural groups,
kinship, land, waterways, skies, plants, animals and ancestry. These Indigenous knowledge
systems allow Aboriginal and Torres Strait Islander peoples to thrive.

Aboriginal and Torres Strait Islander peoples are not a homogeneous group; there

are approximately 250 different language groups within Australia including 800 dialects

(Figure 1). Throughout VCE Psychology, you will have the opportunity to learn about some

Aboriginal and Torres Strait Islander knowledges, cultures, histories and experiences.

In Unit 3 Area of Study 2, you will learn about the contribution of Aboriginal and Torres

Strait Islander knowledges and perspectives in understanding memory and learning. In

Unit 4 Area of Study 2, you will consider Aboriginal and Torres Strait Islander peoples’

multidimensional and holistic views of wellbeing. As you learn about Aboriginal and Torres

Strait Islander knowledges, cultures and histories it is important that you:

* recognise the significance of how Aboriginal and Torres Strait Islander knowledges,
cultures and histories, along with Indigenous psychology, have contributed to the overall
field of psychology

» consider and understand the unique history and cultural diversity of Aboriginal and
Torres Strait Islander peoples and diverse ways of being, knowing, thinking and doing

e recognise that what is experienced, observed or felt by one Nation, Mob or individual can
differ greatly to what is experienced, observed or felt by another.

In this topic we will explore some practices and considerations you can apply to help

you best engage with Aboriginal and Torres Strait Islander knowledges, cultures and

histories in VCE Psychology. Please note that the content in this topic has been written by

a non-Indigenous individual in consultation with First Nations peoples from the Australian

Psychology community and may not represent the views and perspectives of all Aboriginal

and Torres Strait Islander peoples.

CHAPTER 1 PSYCHOLOGY TOOLKIT 59

This work must not be reproduced, stored, transmitted or circulated in any other form.



Provisioned to Campion Education (Aust) Pty Ltd on 08/05/2024 under licence. - Kalaw Kawaw §

e

ARAFURA SEA TORRES STRAIT %

-

TIMOR SEA

INDIAN OCEAN

sason erseer

GTICE sanor sevear

Npgan o

e,
"y,
= e,

i Vinggan FAY ' - M

atb13naee Niary

INDIAN OCEAN

GREAT AUSTRALIAN BIGHT

THE AIATSIS MAP OF
- INDIGENOUS AUSTRALIA

Inchuse clars,

11 et bl o v Utk o other Lo claiens..
Do & Marion creatarl, © AATSES, 1796, No reprodhction withet parmission
SOUTHERN OCEAN

Djsrgurduueung
‘ TioskLanguage group name
D o putsiahod inkermatin reatable &
SCALE 1:4700000 o
w . - m om =
Pecrapper
[P ——

et v e e Gt At

S © G, At AT

FIGURE 1 The Australian Institute of Aboriginal and Torres Strait Islander Studies map of Indigenous Australia

This map attempts to represent the language, social or nation groups of Aboriginal Australia. It shows only the general locations of larger groupings
of people which may include clans, dialects or individual languages in a group. It used published resources from the eighteenth century-1994 and

is not intended to be exact, nor the boundaries fixed. It is not suitable for native title or other land claims. David R Horton (creator), © ATATSIS,
1996. No reproduction without permission. To purchase a print version visit: https://shop.aiatsis.gov.au/

60 PSYCHOLOGY FORVCEUNITS3 &4 OXFORD UNIVERSITY PRESS

This work must not be reproduced, stored, transmitted or circulated in any other form.



. Provisioned to Campion Education (Aust) Pty Ltd on 08/05/2024 under licence.

Cala Lagaw Ya Mecriam Mir

ag
Yadhaigana

Wuthathi

Kuuku-ya's

Uutaalnganu
Kaantju
Umpila
Kuuku-yani
Umbindhamu

=4 Mot

: Guugu-Yimidhisr
- Kokowarra ™,

Kokomini
Kuku-yalanji

. Disbuganidsi
Yidinjdji
Mbabaram
Agwamin Djirbalagan
Wasgamaygan
Nyawaygi

Gugu-Badbven

« . Bindal

§

Yirandali

Darumbal

Gayiri Gangulu

Kuunghari

Mandandanji

Kamilaroi

Woagaibon

Wirsdjori . . Awabakal

Bidwell

Nocnoanc

OXFORD UNIVERSITY PRESS

Engaging with Aboriginal and Torres
Strait Islander knowledges

Engagement with Aboriginal and Torres Strait Islander knowledges
can enrich your understanding of and interaction with the world.
However, there are certain protocols that must be applied to ensure that
the sharing and acquisition of such knowledges is done respectfully,
acknowledging Aboriginal and Torres Strait Islander peoples. The
8 Ways of Learning is a framework that was designed to help teachers
incorporate Aboriginal perspectives in classrooms by using Aboriginal
learning techniques. The framework, which describes eight Aboriginal
learning practices (that you will learn about in Unit 4) was developed by
James Cook University’s School of Indigenous Studies and the Western
New South Wales Regional Aboriginal Education Team. The 8 Ways
framework also outlines ten cultural interface protocols to apply when
engaging with Aboriginal knowledge:
1 Use Aboriginal processes to engage with Aboriginal knowledge.
2 Approach Aboriginal knowledge in gradual stages, not all at once.
3 Be grounded in your own cultural identity (not “colour”)
with integrity.
4 Bring your highest self to the knowledge and settle your fears
and issues.
5 Share your own stories of relatedness and deepest knowledge.
6 Sce the shape of the knowledge and express it with images
and objects.
7 Build your knowledge around real relationships with Aboriginal
people.
8 Use this knowledge for the benefit of the Aboriginal community.
9 Bring your familiar understandings but be willing to grow
beyond these.
10 Respect the aspects of spirit and place that the knowledge is
grounded in.

~ e

S atn” S
L e L W

FIGURE 2 Sceing the shape of knowledge and expressing it with images and objects is
one cultural interface protocol to apply when engaging with Aboriginal knowledges.
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Country

an area (not just
geographically)

that is traditionally
owned and looked
after by an Aboriginal
language group(s) or
community; a place
of spiritual meaning
with deep feelings of
spiritual, cultural and
emotional connection
and attachment,
including all living
beings, plants and
natural elements
within it

Nation

a collective of
language groups
linked through
geographic, social,
political and/or
linguistic ties

Mob

a family unit,
language group,
Nation or wider
community group
that a First Nations
person identifies with

62 PSYCHOLOGY FORVCEUNITS 3& 4

In addition to these protocols, there are other actions you can take throughout your
learning journey to best engage with both Aboriginal peoples’ and Torres Strait Islander
peoples’ knowledges, cultures and histories. These include:
¢ knowing and correctly acknowledging cultural or language groups of the land you are a

visitor on
* rejecting deficit discourse in preference to a strengths-based approach
¢ avoiding Eurocentrism

e critically evaluating sources of information through a cultural lens.

Correctly acknowledging culture

Whenever writing or referring to Aboriginal or Torres Strait Islander peoples, it is important
to use correct and respectful language. Using “Aboriginal and Torres Strait Islander peoples”
is generally seen as best practice as it encompasses all diverse Aboriginal and Torres Strait
Islander cultures. The words “peoples”, “First Nations” and “First Peoples” can also be used
to respectfully refer to all diverse Aboriginal and Torres Strait Islander cultures. You should
avoid abbreviating “Aboriginal and Torres Strait Islander” as this can be seen as lacking
respect for different identities. Including capitalisation is a sign of respect and should be used
for the following terms:

¢ Aboriginal and Torres Strait Islander peoples

¢ First Nations/First Peoples/First Australians

¢ Indigenous (if used)

« Elders

¢ Traditional Owners/Custodians

« Country.

Country, Nation and Mob

When referring to specific cultures or language groups it is important to understand the
difference between Country, Nation and Mob. Having this understanding will help you to
correctly acknowledge the sources of knowledges and more specifically understand who and
where histories and cultures apply to or originate from.

TABLE 1 Summary of the terms Country, Nation and Mob

Country The traditional lands connected to a particular language or cultural group. “Country” is a
term often used by Aboriginal peoples to describe the lands, waterways and seas to which
they are connected. This also includes complex ideas about lore, place, custom, language,
spiritual belief, cultural practice, material sustenance, family and identity. For example,
Wurundjeri Country is connected to the Wurundjeri people.

Nation A larger grouping or federation of language groups that may be linked geographically,

socially, politically and/or linguistically. For example, the Kulin Nation (Figure 3)

is an alliance of five Aboriginal nations in south-central Victoria (Boonwurrung,

Dja Dja Wurrung, Taungurung, Wathaurong and Woiwurrung).

Mob May refer to an ethno-linguistic group or be used to refer to one’s family or community;

for example, “My Mob are the Taungurung from my dad’s side and Yuin from my mum’s

side.” Use of the term “Mob” can be debated among Aboriginal and Torres Strait Islander
communities and individuals. Some communities and individuals prefer to use the term,

others may prefer to use alternative terms, and some others may find the term offensive.
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FIGURE 3 The Kulin Nation is a federation that consists of five language groups.

Rejecting deficit discourse

The European colonisation of Australia has had a lasting impact on Aboriginal and Torres

Strait Islander peoples, communities, identities and cultures. Colonisation displaced many

First Peoples from their Country and/or Place, families and ways of life. Post-colonisation

governing bodies continually failed to acknowledge the rights and cultures of Aboriginal and

Torres Strait Islander peoples. This suppression and denial of Aboriginal and Torres Strait

Islander cultures has contributed to an increased prevalence of intergenerational trauma intergenerational

and decreased health outcomes in Aboriginal and Torres Strait Islander communities. Despite tt:raum?h .

rauma thatis
passed down from
Strait Islander peoples have allowed Aboriginal and Torres Strait Islander systems, customs and  those who have
understandings to continue to thrive. directly experienced
an incident to their
future generations

the long-lasting impacts of colonisation, the resilience and strength of Aboriginal and Torres

resilience

the ability to mentally
cope with or adapt

to uncertainty,
challenges and
adversity

FIGURE 4 Torres Strait Islander dancers performing at the Cairns Indigenous Art Fair in 2016
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social and
emotional
wellbeing

a holistic understanding
of wellness for
Aboriginal and Torres
Strait Islander peoples
that includes intrinsic
connections between
the relational-self,
mind-emotions, body,
Country, community,
culture, kinship and
ancestry

deficit discourse

a mode of thinking that
frames and represents
people through a
negative or lacking
perspective

strengths-based
approach

a mode of thinking that
frames and represents
people through their
resilience and strengths

self-determination
the right for people to
determine their own
political status and

to direct their own
economic, social and
cultural development,
without outside
intervention

Eurocentrism
a worldview that
focuses on or favours
Western or European
histories and thinking
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It is important to acknowledge how colonisation has impacted and continues to affect the
social and emotional wellbeing of many Aboriginal and Torres Strait Islander peoples.
However, Aboriginal and Torres Strait Islander peoples should not be viewed solely through
the lens of the struggles or challenges faced. Doing so can result in deficit discourse, which
characterises people or groups in terms of deficiency, absence, lack or failure and reinforces
negative stereotypes. Deficit discourse can be countered by taking a strengths-based
approach, a perspective that focuses attention on the self-determination, resilience
and strengths of a person or group rather than the adversity faced by that person or group
(Figure 5).

“This program can help
disadvantaged Aboriginal
and Torres Strait Islander

students.”

“This program provides
opportunities for Aboriginal and
Torres Strait Islander students to

build on their strengths.”

Change to

Deficit discourse Strengths-based approach

FIGURE 5 Example of changing deficit discourse to a strengths-based approach

Avoiding Eurocentrism

Eurocentrism is the tendency to view things from a European or Western perspective while
denying the perspectives and experiences of non-European cultures. Eurocentrism should

be avoided as it can disregard important First Peoples understandings that have existed for
thousands of years prior to European settlement in Australia. For example, many scientific
discoveries of animals, plants and locations have been credited to Europeans, despite the
same animals, plants and locations having been discovered and characterised by First Peoples
well before European settlement. The way that you present or describe information when
researching can help dismantle Eurocentric statements and beliefs (Figure 6).

“John Price first discovered
koalas in the Blue Mountains
during an expedition in
1798.”

“John Price was the first
European to describe koalas
after spotting them in
Gandangara Country in 1798.”

Eurocentrism (incorrect) Corrected

FIGURE 6 Example of correcting a Eurocentric statement

Evaluating sources of information

Not all sources of information are equal. In fact, some sources of
information that appear to be educational or helpful can contain
language or elements that may misrepresent other cultures and
perspectives. Much of the information accessed when researching
can come from Western perspectives and may contain Eurocentric
or incorrect interpretations or a deficit discourse narrative, and
may lack First Peoples voices or consultation. Therefore, when

researching Aboriginal and Torres Strait Islander knowledges, cultures
and histories it is important to evaluate the credibility of sources.
Madsen, Perkins and Shay (2021) created the YARNS (Year, Author,
Representations, Nouns, Sensitivity) tool to help evaluate resources

FIGURE 7 The discovery
and characterisation of
many native Australian
animals, plants and
locations are often falsely
credited to European
colonisers.

containing information related to Aboriginal and Torres Strait Islander
peoples. The YARNS tool poses a range of questions that can be asked
to help assess whether a resource is fit for use (Table 2).
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TABLE 2 The YARNS tool to evaluate resources

Aspect of YARNS Questions to ask about the resource

Year *  When was the resource made?
* Isitup to date?
* Does the year reflect contemporary (modern) Indigenous Australia?
» Is additional context needed to understand the resource?

Author * Does the author identify themselves as Aboriginal and/or Torres Strait Islander?

*  Were Aboriginal and/or Torres Strait Islander peoples consulted in the creation of the resource and

were they recognised for their contribution?
* Does the author identify the Traditional Owners of the Country on which the resource was produced?
*  Does the author (if non-Indigenous) clearly name the cultural standpoint and position they are
writing from?
Representations * Are Aboriginal and/or Torres Strait Islander peoples presented in a balanced way showing both
historical and contemporary cultural practices?

* Does the resource use racist terms (e.g. “primitive” or “uncivilised”) for Aboriginal and Torres Strait
Islander peoples?

* Are there diverse representations of Aboriginal and/or Torres Strait Islander peoples through images?

Nouns * Are accepted descriptions or names for Aboriginal and Torres Strait Islander peoples used in

the resource?

» Are capitals used correctly in the resource?

» Isthe language contemporary and does it reflect contemporary guidelines?
Sensitivity * Does the source name all Aboriginal and/or Torres Strait Islander peoples pictured or group them
into one homogeneous group?
» Is there cultural information that may not be appropriate to represent?
* Does the resource have images of Aboriginal and/or Torres Strait Islander peoples who have died and

is there a warning about this?

Source: Adapted from Madsen, Perkins and Shay (2021)

Q0

Describe and explain Apply, analyse and compare

1 Define: 5 Distinguish between deficit discourse and a
a Country strengths-based approach.
b Mob 6 Rewrite the following Eurocentric statements so
¢ Nation. that they are corrected.

2 Describe what Eurocentrism is and explain a Sydney Parkinson was the first person to

why it is important to avoid writing Eurocentric
statements or relying on information that is written
in a Eurocentric way.

draw the kangaroo.

b The first major use for eucalyptus leaves was
discovered by Baron Ferdinand von Mueller,
who suggested eucalyptus oil could be used

3 Identify three questions you could ask to evaluate > -

whether a resource is worth using based on its as an antiseptic.

representations of Aboriginal and Torres Strait Design and discuss

Islander peoples. 7 Research and discuss one example of Aboriginal
4 Explain why shortening Aboriginal and

Torres Strait Islander peoples to an acronym
is disrespectful.
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and/or Torres Strait Islander peoples’ knowledge
that has made a significant contribution to the
world of psychology.
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KEY IDEAS @

+ Organisational skills are important for revision.
+ Understanding the meaning of command terms (such as describe, discuss or identify) will
help you to answer questions well in assessments.

Preparing for any assessment in VCE Psychology requires organisational skills that can be
practised throughout the year. Throughout Units 3 and 4 it is a good idea to practise and
build your revision skills, as such skills become increasingly important in Units 3 and 4.

Organisational skills

Organisational skills that are useful for VCE studies include:
e creating a timetable for your studies, homework and other commitments
¢ setting SMART goals

¢ incorporating reflection or evaluation of strategies for continuous improvement.

Creating a timetable

It is important to maintain a balance between all your activities and commitments when you
are in VCE. You need to make sure you have time to study, continue your extracurricular
activities (such as hobbies or a part-time job) and have time to rest properly.

A template that you could use to create a study timetable can be found in your obook pro.
You can also use different resources on your phone or computer to create your own version.
Make sure that you block out the time spent at school (including travel), playing sport, family
commitments, having meals or snacks and at part-time work. Be realistic — look at the amount
of time you have left available; you may have to make some sacrifices to succeed in your VCE
studies without sacrificing your mental health.

For the remaining time, allocate homework and/or study time for each subject, making
sure that you are actively applying the skills learnt in class rather than only trying to
remember the content.

Setting SMART goals

Setting and achieving goals in VCE studies improves your motivation to succeed. Goals are
most effective when they are SMART:
* specific — clear and explicit
* measurable — can be measured or is a measure of success
* attainable — can be challenging but within reach
¢ relevant — are meaningful and worthwhile
¢ time-based — are committed to deadlines or set times.
When setting your SMART goals, consider your strengths and weaknesses, as well as
your thoughts and feelings about subject(s). An example of a SMART goal could be “By

the end of Term 1, I would like to achieve an average of B+ or higher for my SAC tasks in
VCE Psychology”, rather than the less specific “I want to improve in Psychology”.
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Reflection

Every few weeks, pause to reflect on your progress and the effectiveness of your
organisational approach. Aim for continuous improvement — if something isn’t working, then
change to a more reliable (and repeatable) strategy. Celebrate small successes and continue to
challenge yourself by setting new goals.

The advantages of having good organisational skills include improving your marks in
school-assessed coursework and reducing your stress, worry, procrastination and uncertainty
levels. It will allow you to work smarter (not harder), avoid last-minute panics and gain a sense
of accomplishment in the knowledge that you did your best.

Exam tips
Before sitting an assessment in Units 3 and 4, there are a few strategies that could help b ClickV

IC ew
you prepare. . Tips for Year 12

o Start revising early. Cramming is stressful!

» Eat a healthy diet and cut back on processed or junk food and sugar-laden drinks.

* Try to keep the area where you revise or study separate from where you sleep.

* On the day of the assessment, eat breakfast so that you are not distracted by hunger or the
noise of your rumbling stomach.

e Take a bottle of water to maintain hydration.

* Allow time for a bathroom visit before sitting the assessment.

FIGURE 1 A healthy diet can provide you with the energy and nutrients your body needs to perform well on assessment tasks.
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Understanding command terms

command term Assessments often contain command terms (instructive words). By understanding what

averb that relates to different command terms mean and require, you can provide succinct and appropriate

performing a particular
task, set of tasks or

responses. Table 1 lists examples of command terms that are often used in assessment tasks

mental processes and exams.

TABLE 1 List of command terms and what they mean

account of

account for

Describe a series of events or transactions.

State reasons fOI‘; report on.

analyse Identify components/elements and the significance of the relationship between them; draw out and relate
implications; determine logic and reasonableness of information.

apply Use; employ in a particular situation or context.

assess Make a judgment about, or measure, determine or estimate, the value, quality, outcomes, results, size,
significance, nature or extent of something.

calculate Determine from given facts, figures or information; obtain a numerical answer showing the relevant stages in the
working; determine or find (e.g. a number, answer) by using mathematical processes.

clarify Make a statement or situation more comprehensible.

compare Recognise similarities and differences and the significance of these similarities and differences.

construct Make, build, create or put together by arranging ideas or items (e.g. an argument, artefact or solution); display
information in a diagrammatic or logical form.

contrast Show how things are different or opposite.

deduce Draw a conclusion from given information, data, a narrative, an argument, an opinion, a design and/or a plan.

define Give the precise meaning and identify essential qualities of a word, phrase, concept or physical quantity.

demonstrate = Show ideas, how something can be done or that something is true by using examples or practical applications,
or by applying algorithms or formulas.

describe Provide characteristics, features and qualities of a given concept, opinion, situation, event, process, effect,
argument, narrative, text, experiment, artwork, performance piece or other artefact in an accurate way.

discuss Present a clear, considered and balanced argument or prose that identifies issues and shows the strengths and
weaknesses of, or points for and against, one or more arguments, concepts, factors, hypotheses, narratives
and/or opinions.

distinguish | Make clear the differences between two or more arguments, concepts, opinions, narratives, artefacts, data points,
trends and/or items.

evaluate Ascertain the value or amount of; make a judgment using the information supplied, criteria and/or own knowledge
and understanding to consider a logical argument and/or supporting evidence for and against different points,
arguments, concepts, processes, opinions or other information.

examine Consider an argument, concept, debate, data point, trend or artefact in a way that identifies assumptions,
possibilities and interrelationships.

explain Give a detailed account of why and/or how with reference to causes, effects, continuity, change, reasons or
mechanisms; make the relationships between things evident.

extract Select relevant and/or appropriate detail from an argument, issue or artefact.

extrapolate | Infer and/or extend information that may not be clearly stated from a narrative, opinion, graph or image by
assuming existing trends will continue.

identify Recognise and name and/or select an event, feature, ingredient, element, speaker and/or part from a list or
extended narrative or argument, or within a diagram, structure, artwork or experiment.

infer Derive conclusions from available information or evidence, or through reasoning, rather than through
explicit statements.

(continued)
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TABLE 1 continued

interpret

investigate

justify

list

name

outline
persuade
predict

propose

recall
recommend
recount
state
suggest

summarise

synthesise

Describe and explain

1 Describe at least two strategies that
can be useful as you prepare for
assessment tasks. 6

2 Explain why having good
organisational skills is important
for VCE studies.

Apply, analyse and compare

3 Analyse the revision strategies that you

Draw meaning from an argument, point of view, description or diagram, text, image or artwork and determine
significance within context.

Observe, study or carry out an examination in order to establish facts and reach new conclusions.

Show, prove or defend, with reasoning and evidence, an argument, decision and/or point of view using given data
and/or other information.

Provide a series of related words, names, numbers or items that are arranged consecutively.

Provide a word or term (something that is known and distinguished from other people or things) used to identify
an object, person, thing, place etc.

Provide an overview or the main features of an argument, point of view, text, narrative, diagram or image.
Induce (someone) to do something through reasoning or argument; convince.

Give an expected result of an upcoming action or event; suggest what may happen based on available information.

Suggest or put forward a point of view, idea, argument, diagram, plan and/or suggestion based on given data or

stimulus material for consideration or action.

Present remembered ideas, facts and/or experiences.

Put forward and/or approve (someone or something) as being suitable for a particular purpose or role.
Retell a series of events or steps in a process, usually in order.

Give a specific name or value or other brief answer without explanation or calculation.

Put forward for consideration a solution, hypothesis, idea or other possible answer.

Retell concisely the relevant and major details of one or more arguments, text, narratives, methodologies,

processes, outcomes and/or sequences of events.
Combine various elements to make a whole or an overall point.

Source: Glossary of command terms reproduced by permission © VCAA

00

S Use ICT resources to create and print
a personal study timetable.

Study tip

Studying for your VCE
exams should begin
during the first week
of the first topic, as
smaller and consistent
study sessions create
better student
outcomes (higher
marks) than longer
and irregular study
sessions.

Design and discuss

Design a lotus diagram for one of the
topics in VCE Psychology that you
find challenging and ask a classmate
to peer review it for additions and/or
improvements. (Use the internet to
find out about lotus diagrams if you
need to.)

currently use and develop a SMART

goal for improvement in this area.

4 Compare the following command

terms:

a list and identify

b propose and predict

¢ contrast and compare.
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CHAPTER

Chapter summary

VCE Psychology is divided into units and areas of study.
The key science skills and their application are important for success in VCE Psychology.

A research question states the specific problem or issue on which your investigation will be based.
An aim is a statement of what is to be investigated.

A hypothesis is a testable statement that should include a prediction about the outcome of an
investigation, based on scientific reasoning.

Different methodologies can be used to conduct scientific investigations.

Participants in a psychological investigation can be selected through random or stratified sampling
techniques.

Within-subjects, between-subjects and mixed designs have specific advantages and disadvantages for
different controlled experiments.

Ethical understanding should be applied when undertaking research.
Ethical concepts guide discussion and decision-making in psychological research.
Laboratory safety practices minimise risks and protect investigation participants’ safety.

Data can be classified as either qualitative or quantitative.
Observations, interviews and questionnaires can be used in research investigations to collect data.

Organising and presenting data in the correct format can help us determine what the data means.
Descriptive statistics can be calculated or used to help us process what our data means.

Investigations that generate raw data must be valid, repeatable and reproducible.
Errors and outliers must be included and accounted for in data evaluations.

Analysis of raw data generated in a scientific investigation is important for constructing evidence-based
arguments and conclusions.

Sentence structure and paragraph structure are important when constructing evidence-based arguments
and conclusions.

Ideas, concepts, models and theories are different forms of scientific information.

Sources of scientific information such as journal articles, mass media communications, opinions,
policy documents and reports in the public domain have strengths and limitations and can vary in
levels of credibility.

Psychological issues can be influenced by social, economic, political and legal factors.

Effective science communication depends on knowing your audience and prioritising important
information.

Aboriginal and Torres Strait Islander peoples — the traditional owners of Australia — hold Indigenous
knowledges developed by ancestors and passed down through generations.

Correctly acknowledging cultural and/or language groups, rejecting deficit discourse, avoiding
Eurocentrism and critically evaluating sources of information can help you to respectfully engage with
Aboriginal and Torres Strait Islander knowledges, cultures and histories in VCE Psychology.

Organisational skills are important for assessment preparation.
Understanding command terms can help you to answer questions properly on assessment tasks.
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Multiple choice

4 Research is the process by which
psychologists and other scientists collect

Use the following information to answer

questions 1 and 2.

A researcher has been investigating whether
excessive time (more than five hours per week)
spent playing online games causes a reduction
in academic success at school. He compares
the memory skills of students who spend more

than five hours per week playing games with the

memory skills of students who spend less than

five hours per week playing games when both

groups learnt a list of 40 botanical names of

plants.

1 In this research, what is the independent
variable?

A Whether participants spent more or
less than five hours per week playing
online games

B Students who played online games or
students who did not play online games

C Academic success or academic failure

D Academic success; hours students spent
playing online games

2 In this research the dependent variable
is measured as

A excessive time spent playing online
games; number of hours per week spent
playing online games

B students who play online games; more
than five hours per week spent playing
online games

C academic success; average percentage
score in school examinations

D academic success; score on test of
memory of 40 botanical names of plants

3 A student completes a maths test and scores
34 out of 40. What was the student’s score as

a percentage?
A 85%
B 34%
C90%
D 40%

OXFORD UNIVERSITY PRESS
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and analyse data. They can then make

informed statements about properties of the

population. In this sense, what does the word
population refer to?

A All the people who live in a certain area

B All the people of a certain age

C All the people about whom the researcher
wishes to draw conclusions

D All the people who took part in the
experiment or research

The purpose of using different experimental

designs is to try to reduce the influence of

confounding variables, but each design may
have its own problems. The problem of the
sample becoming biased because of a change
in the characteristics of the sample during
the research is greatest in which design?

A Within-subjects

B Between-subjects

C Mixed design

D Twin studies

Which option is the best definition of a

random sample?

A A group of participants selected from the
population by picking names at random
from the electoral roll

B A group of participants selected from the
population by putting all the names in a
hat and drawing them out at random

C A group of participants selected from
the population in such a way that each
member of the population has an equal
chance of selection

D A group of participants selected from the
population by means of a random number
generator on a computer

A researcher wishes to use deception in an

experiment, where participants would believe

that they were taking part in research that

investigated their ability to solve puzzles on a

computer, but in reality the computer would
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“crash” near the end of the test and their

emotional response would be measured.
This research:

A would be ethical if no psychological
or physical harm was caused to the
subjects in the long term and debriefing
procedures were carried out.

B would be ethical if the research aim was
considered sufficiently important and
the ethics committee of the researcher’s
university had approved it as long as
debriefing procedures were carried out.

C would be ethical if the subjects gave
informed consent about the deceit and
debriefing procedures were carried out.

D would be unethical since deceit in
research can never be ethical and is not
permitted even if debriefing procedures
are carried out.

Use the following information to answer

questions 8 and 9.

Professor Dembele is conducting some research

to investigate how the human brain changes its

responses when a person has been without sleep
for 14 hours, compared with its responses one
hour after waking from a full night’s sleep. She
gives each of her first-year university Psychology
students a card and instructs them to attend the
experimental session and submit the card. She
tells her students that if they do not do this, they
will lose 5 per cent of their semester mark.

8 Which ethical guideline is Professor
Dembele violating for the rights of
participants in research?

A Voluntary participation in research

B Informed consent from participants

C Confidentiality of participant information

D No physiological or psychological harm
to participants

9 Another researcher wishes to do further
research and thinks that Professor Dembele’s
data will be useful. The professor gives her a
list of the student names and data collected.

Which ethical guideline has this action
breached?

A Voluntary participation in research

B Informed consent from participants

C Confidentiality of participant information

D Both informed consent and
confidentiality of participant information

10 Professor Chen is researching the effects

of increased vitamin A intake on the

rod function in the eye. He gives his

experimental group 125 mL of carrot juice

each day and gives the control group water.
What is the purpose of the control group

in this experiment?

A To show the effects of the IV

B To control or eliminate the effects of
participant variables

C To form a basis for comparison with the
experimental group

D To show the effects of the DV

Short answer
Describe and explain
11 Explain why valid research is important.
12 Describe the importance of debriefing.
13 Define:

a independent variable

b dependent variable

¢ confounding variable

d extraneous variable.

Apply, analyse and compare
14 Identify the independent variable and
population in the following hypotheses.
a Primary school students will find it easier
to learn two languages when they have a
bilingual parent.
b Football players are more likely to score
goals when they train.
¢ Teenagers are more likely to adopt a
stereotype if their in-group also adopts
this stereotype.
15 Distinguish between informed consent and
the right to withdraw.
16 Provide an example of research that applies
the ethical concept of beneficence.

17 Compare variance and standard deviation.
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18 Analyse why it is important to gain parental
or guardian consent when a participant is
underage.

19 Determine the mean, median and mode of
the following data set:

8,9, 10, 16, 17, 19, 19, 20

20 It is thought that adolescents will sleep for
longer periods after they have spent the
day studying or engaged in intense physical
activity compared to a normal day’s activity.
A researcher wished to study this.

a Explain why a between-subjects design
would be less appropriate than a
within-subjects design.

b Outline two extraneous variables that
may affect the research.

¢ Suggest how the variables identified in
part b could be controlled.

21 Compare the use of journal articles versus
mass media communication as a source of
scientific information.

22 Distinguish between the ethical concepts
of respect and integrity.

Use the following information to answer

questions 23 to 28.

Richard wished to compare the mood of Year 6

children after they had role-played being a

victim of bullying (Condition 1) with their

mood after they had role-played helping an
injured person (Condition 2). He decided to

measure mood on a scale of 1 to 10, with 1

being “depressed” and 10 being “elated”.

He took his measurements with the first

30 children on the school’s alphabetical

roll. The role-plays took place on Monday

afternoons, one week apart.

He made sure that half the children role-played
Condition 1 the first week and Condition 2
the second, with the other half role-playing the
conditions in the opposite sequence.

Richard’s results showed that the mean mood
score for Condition 1 was 3.4 and the mean
mood score for Condition 2 was 7.2.

23 Identify the population in this research.

24 Was Richard’s sampling procedure
appropriate? Explain your answer.

25 Identify the IV in this research.

26 Identify the DV in this research.

27 Describe how the DV was measured.

28 a Create an appropriate experimental

hypothesis for this research.
b Identify the experimental design used in
this research. Justify your answer.

¢ Discuss why Richard made sure that half
the children role-played Condition 1 the
first week and Condition 2 the second,
with the other half role-playing the
conditions in the opposite sequence.

Design and discuss

29 A researcher wants to investigate the
effects of a new anti-anxiety medication
on anxiety levels in participants with
generalised anxiety disorder. They recruit
40 participants and randomly assign them to
two groups: a treatment group that receives
the new medication, and a control group that
receives a placebo (sugar pill). The anxiety
levels of each participant are measured
at four different time points: before the
treatment (baseline), immediately after the
treatment, one week after the treatment, and
four weeks after the treatment. Discuss the
type of investigation design the researcher has
used and suggest the benefits of using this
design type over others.

You can find the following resources for this section in your obook pro:

Quizlet @ Chapter quiz
Compete in teams or Test your

understanding of

against yourself to : ;
Key Science Skills.

test your knowledge.

OXFORD UNIVERSITY PRESS

Chapter checklist
Rate your
understanding of
Key Science Skills.
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How does
experience
affect behaviour
and mental
processes?

FIGURE 1 Have you ever wondered how climbers know exactly where to place their hands for grip? Or how they can hang on if they lose their
footing? In Unit 3, you will explore how our brain and body enable us to learn in response to experience and survive in response to stress.
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Unit 3 Overview

In Unit 3 of VCE Psychology, you will investigate the contribution that classical and contemporary research has
made to the understanding of the functioning of the nervous system and to the understanding of biological,
psychological and social factors that influence learning and memory. You will investigate how the human nervous
system enables a person to interact with the world around them and explore how stress may affect a person’s
psychological functioning. You will consider models to explain learning and memory and the interconnectedness
of brain regions involved in memory. You will also learn how mnemonics can be used to improve memory, including
Aboriginal and Torres Strait Islander peoples’ use of place as a repository of memory.

Source: Adapted from VCE Psychology Study Design (2023-2027) reproduced with permission © VCAA

Unit 3 Areas of Study

The learning for this unit has been divided into two areas of study. The following table shows how each area of
study aligns with the chapters in this book and lists the page numbers for each chapter.

Area of Study 1 Chapter 2 Nervous system functioning 76-105
How does the nervous system enable = Chapter 3 Stress as a psychobiological process 106-141
psychological functioning? Unit 3 Area of Study 1 Checkpoint 142-151
Area of Study 2 Chapter 4 Approaches to understand learning 152-183
How do people learn and remember?  Chapter 5 The psychobiological process of memory 184-225
Unit 3 Area of Study 2 Checkpoint 226-233
e

Unit 3 Outcomes

In this unit, you will:
— — analyse how the functioning of the human nervous system enables a person to interact with the external
world, and evaluate the different ways in which stress can affect psychobiological functioning

— apply different approaches to explain learning to familiar and novel contexts and discuss memory as a
psychobiological process.

Source: VCE Psychology Study Design (2023-2027) reproduced with permission © VCAA
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Nervous system
functioning

CHAPTER

KEY KNOWLEDGE

— the roles of different subdivisions of the central and peripheral nervous systems in

responding to, and processing and coordinating with, sensory stimuli received by
the body to enable conscious and unconscious responses, including spinal reflexes

— the role of neurotransmitters in the transmission of neural information across a
neural synapse to produce excitatory effects (as with glutamate) or inhibitory effects
(as with gamma-aminobutyric acid [GABA]) as compared to neuromodulators
(such as dopamine and serotonin) that have a range of effects on brain activity

— synaptic plasticity — resulting from long-term potentiation and long-term
depression, which together act to modify connections between neurons (sprouting,
rerouting and pruning) — as the fundamental mechanism of memory formation that

leads to learning.
Source: VCE Psychology Study Design (2023—-2027) reproduced by permission © VCAA

. %

GROUNDWORK

This topic will build on concepts you will have come -
across in Units 1 and 2 Psychology and junior science. @ Chapter 2
Before starting the chapter, check how well you know

the basics by completing this groundwork quiz.

INVESTIGATION: Does activation of the sympathetic and parasympathetic Page 468
SIMULATION nervous systems lead to a change in heart rate? g

How can neural transmission across a synapse be

modelled? Page 470

FIGURE 1 Neurotransmitters are chemical messengers that travel across a synapse to enable neural communication.
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Conscious

and

unconscious
2.1 The human responses Unconscious Spinal
nervous system responses reflex

Central nervous
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) 2.3 The role of neurons in
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Structure of a neuron
Somatic nervous
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nervous system
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Effects of
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KEY IDEAS

+ The nervous system is divided into the central nervous system (CNS) and the peripheral
nervous system (PNS).

+ The CNS, which consists of the brain and spinal cord, processes information and coordinates

nervous system responses.
the body’s entire + The PNS, which consists of all nerves outside of the CNS, connects the CNS to the rest of
network of the body.

specialised cells

+ The PNS is further divided into the somatic nervous system, which controls voluntary
called neurons that

transmit signals actions, and the autonomic nervous system, which controls involuntary functions through
between different the sympathetic and parasympathetic branches.

parts of the body

neuron

anerve cell; The nervous system is a network of nerve cells called neurons that allow our body to
responsible for . . . . .. . .
transmitting neural receive and respond to all internal and external stimuli. This is achieved by transmitting
information signals between the brain and the body. The main functions of the nervous system are to
stimulus receive, process and coordinate responses to information. In this topic, we will examine the
athing or an event two main divisions of the nervous system, which are the:

that triggers a

. ¢ central nervous system
response/behaviour

by evoking a specific ¢ peripheral nervous system.
functional reactionin

an organ or tissue Brain

The organ that
plays the most
important role of

Human nervous . receiving,
system Spinal cord processing and
A thick bundle of sending all neural
nerves that carries information
information —
Central nervous Peripheral nervous between the brain
system (CNS) system (PNS) and the peripheral
nervous system
. Somatic nervous
Brain
system
Autonomic nervous
Spinal cord CNS
system Central
nervous
system
FIGURE 1 The divisions of the human nervous system
PNS
Peripheral
nervous
system
FIGURE 2 The human nervous system consists of the
central nervous system and the peripheral nervous system.
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parasympathetic nervous systems lead to
a change in heart rate? Go to page 468.

INVESTIGATION:
SIMULATION

Central nervous system

The central nervous system (CNS) is a major division of the nervous system that consists
of the brain and spinal cord. The main function of the CNS is to process information and
coordinate responses. This is achieved by receiving messages from and transmitting messages
to the peripheral nervous system. For example, if our peripheral nervous system detects
information (e.g. warmth from the Sun), then this information will be sent to the CNS where
it can be processed. Our CNS then coordinates a response (e.g. move to a shady area) and
transmits this information back to the peripheral nervous system so that the response can be
performed. The CNS relies on the interaction between our brain and spinal cord (Figure 2).

Brain

The brain is the organ responsible for controlling our thoughts, emotions and memories
(Figure 3). It is the control centre for all our voluntary actions and many involuntary actions.
Along with the spinal cord, the brain allows messages to be received from, processed and sent
to the peripheral nervous system.

Central fissure

Primary motor cortex Prlmary somatosensory cortex

Parietal lobe
(touch, non-verbal
thought, spatial
Frontal lobe orientation)
(abstract thought,
social skills,

planning)
Primary

visual cortex

Temporal lobe

(hearing, language, Occipital lobe

visual recognition) (vision)

Primary auditory cortex

FIGURE 3 The human brain

Spinal cord

The spinal cord is a bundle of nerve fibres
(neurons) that run from the base of the brain
down the spine (Figure 4). The function

of the spinal cord is to connect the brain to
the rest of our body. It acts as a pathway for
neural information to travel between the
brain and the peripheral nervous system.
Specifically, it carries motor (movement)
information towards the peripheral nervous
system and sensory information from the
peripheral nervous system towards the brain
for processing.

OXFORD UNIVERSITY PRESS
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central nervous
system (CNS)

a major division of
the human nervous
system, consisting
of the brain and
spinal cord

brain

the organ responsible
for controlling our
thoughts, emotions
and memories

spinal cord

a bundle of nerve
fibres (neurons) that
run down the spine
beginning at the base
of the brain

FIGURE 4 The spinal
cord runs from the
base of the brain
down the spine.
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peripheral
nervous system
(PNS)

a major division of
the human nervous
system, consisting
of the somatic
nervous system and
autonomic nervous
system

somatic nervous
system

the subdivision

of the peripheral
nervous system
responsible for

voluntary movements

associated with
skeletal muscles

skeletal muscle
amuscle connected
to bone that
coordinates
movements

sensory neuron
a specialised nerve
cell that transmits
sensory information
from sensory
receptors to the
central nervous
system; also known
as afferent neuron

Peripheral

nervous system

Study tip

You can use the
SAME acronym to
help remember these
neurons:

Sensory = Afferent
Motor = Efferent

motor neuron
a specialised nerve
cell that transmits
signals from the
central nervous

system to muscles and
glands; also known as

efferent neuron
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Peripheral nervous system

The peripheral nervous system (PNS) is the second division of the human nervous
system and consists of all nerves outside of the CNS. The PNS is responsible for connecting
the CNS to the rest of our body. There are two subdivisions of the PNS: the somatic nervous
system and the autonomic nervous system.

Somatic nervous system

The somatic nervous system is the branch of the PNS that carries sensory information
from the body’s sensory receptors to the CNS and transmits motor information from the
CNS to skeletal muscles (muscles that coordinate movement). Sensory information, such as
taste, touch, sight, sound and smell, is detected by specialised sensory receptors throughout
the body. These receptors convert the sensory stimuli into electrical signals, which are then
transmitted through “afferent” or sensory neurons. Sensory neurons carry information
from sensory receptors to the CNS, specifically to the brain and spinal cord (Figure 5).

In the CNS, sensory information is processed and interpreted, so that an appropriate
response can be coordinated. For example, if you touch a sticky surface, sensory receptors
in your skin detect the texture of the substance and send neural signals through the
sensory neurons to the CNS. In the brain, the information is processed, and a response is
coordinated, leading to the motor instructions being sent.

A <

Detected by
sensory
receptors in eye

Stimulus:
orange

Sensory neuron

Sensory information
processed:
“I see the orange.”

CNS
Motor response:
“Pick up the orange.”

Response:
Orange is picked up.

Motor message

Motor neuron
sent to skeletal muscle

FIGURE 5 The somatic nervous system detects sensory information from the external environment and transmits
this information to the CNS, which then coordinates a motor response.

Motor (movement) information, in the form of motor instructions, is carried by “efferent”
or motor neurons from the CNS to the skeletal muscles. Motor neurons transmit signals
that control muscle contraction and movement. When motor instructions reach the skeletal
muscles, they trigger a response, allowing you to move and perform a desired action.
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Autonomic nervous system

The autonomic nervous system is the branch of the PNS that controls involuntary
responses such as heart rate, breathing, digestion and glandular activity. The main

role of the autonomic nervous system is to communicate information between the CNS
and non-skeletal visceral muscles. Visceral muscles are smooth muscles in the body’s
organs. The autonomic nervous system regulates the functioning of visceral muscles,
organs and glands without our conscious awareness or mental effort. The autonomic
nervous system is further divided into two branches: the sympathetic nervous system and
parasympathetic nervous system (Figure 6).

Autonomic nervous system

Parasympathetic nervous system
(relax and recover)

Sympathetic nervous system
(prepare for action)

FIGURE 6 The two branches of the autonomic nervous system

Sympathetic nervous system

The sympathetic nervous system is the branch of the autonomic nervous system that
activates during times of stress, excitement, physical exertion or when under threat. It
prepares the body for action by increasing heart rate, dilating airways, constricting blood
vessels, and releasing stress hormones such as adrenaline. Responses triggered by the
sympathetic nervous system are shown in Figure 7. The sympathetic nervous system also
plays a role in activating the flight-or-fight-or-freeze response, which is an unconscious
response to perceived threats. It prepares the body to flee from a threat, fight it off, or freeze
in place to avoid detection. You will learn more about the flight-or-fight-or-freeze response in
Chapter 3.

Parasympathetic nervous system

The parasympathetic nervous system is the branch of the autonomic nervous system
that promotes relaxation, rest and restoration of the body’s functions. The parasympathetic
system works to maintain homeostasis, which is the balance and optimal functioning of the
body’s internal processes. It slows down heart rate, promotes digestion, conserves energy and
facilitates bodily functions during rest and inactivity. It also restores the body to a calm state
decreasing arousal after a threat has passed. Responses triggered by the parasympathetic
nervous system are shown in Figure 7.

The interaction between the sympathetic and parasympathetic systems allows our body to
adapt to different situations and maintain a balanced state of functioning. These two systems
often work in opposition to each other, with the sympathetic system preparing the body for
action, and the parasympathetic system promoting relaxation and restoration.
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autonomic
nervous system
the subdivision of the
peripheral nervous
system responsible for
controlling involuntary
responses

visceral muscle

a smooth muscle
controlled by the
autonomic nervous
system that is found
in the walls of organs
and structures,
including the digestive
tract, blood vessels
and respiratory
airways

sympathetic
nervous system

a branch of the
autonomic nervous
system that activates
the flight-or-fight-
or-freeze response -
the body’s rapid
involuntary response
to stress

flight-or-fight-or-
freeze response
the body’s automatic
physiological response
to a stressor or
threat, which results
in a person escaping
the stressor (flight),
confronting the
stressor (fight) or
becoming immobile
(freeze); also known as
the stress response

parasympathetic
nervous system
abranch of the
autonomic nervous
system responsible
for maintaining
homeostasis and day-
to-day functioning

homeostasis

the body’s ability to
maintain a stable
internal environment
in response to external
changes
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Stimulates production of bile '
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Sympathetic division

<@ Dilates pupil
<@ No effect on tear glands

! e Inhibits salivation

Relaxes bronchi
= O

ﬁ Increases heart rate

Slows digestion

' Stimulates glucose release

Constricts intestinal muscles

dp Adrenaline production

0 L Q Relaxes bladder

FIGURE 7 Sympathetic and parasympathetic responses of the autonomic nervous system

Describe and explain
1 Identify the two main divisions of the nervous
system and the function of each.

2 Identify the two components that make up the
CNS and describe the function of each.

3 Describe the relationship between the CNS
and the PNS.

Apply, analyse and compare

4 Compare S€nsory neurons and motor neurons.

5 Compare the role of the somatic nervous
system and the autonomic nervous system,
using an example.
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6 Outline how the CNS and the

PNS communicate to process and coordinate
motor responses.

Design and discuss

7 Draw a labelled diagram of the nervous system
showing the CNS and the PNS.

8 With reference to the somatic nervous system and
the autonomic nervous system, discuss the role of
sensory and motor neurons when patting a cat.

9 Discuss the role of each subdivision of the
autonomic nervous system with reference to an
example from your own life.
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conscious
response

a voluntary response
controlled by the
somatic nervous
system that is
performed with
conscious awareness

unconscious

response
an involuntary
response controlled
by the autonomic
nervous system that
is performed without
conscious awareness

FIGURE 2 Your pupils
dilating or constricting
in response to the
amount of light in a
room is an example

of an unconscious
response.
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KEY IDEAS

+ A conscious response is a voluntary response controlled by the somatic nervous system.

+ An unconscious response is automatic, involuntary and controlled by the autonomic
nervous system.

+ A spinal reflex is an unlearnt and unconscious response that occurs to aid our survival.
It is controlled by the autonomic nervous system.

When we interact with the world around us, sensory stimuli from our external and internal
environment are detected by specialised receptors. This information is then processed by
the brain, which coordinates a response. These responses may be performed either with or
without awareness. Responses that are performed voluntarily, with awareness, are called
conscious responses. Responses that are performed involuntarily, without awareness, are
called unconscious responses.

Conscious responses

Conscious responses are performed voluntarily and with awareness. These responses are
controlled by the somatic nervous system, specifically through the activation of skeletal
muscles. Conscious responses involve deliberate and conscious decision-making by the brain.
For example, the actions of waving your hand, walking, jumping, or stamping your feet are
consciously initiated and performed with intentional control and awareness.

FIGURE 1 Actions such as a jumping over a hurdle and b waving goodbye are conscious responses.

Unconscious responses

Unconscious responses are involuntary and occur without our conscious control or awareness.
Many of these responses are regulated by the autonomic nervous system, which is responsible
for controlling and coordinating various involuntary processes in the body, such as heart rate,
digestion and glandular activity. Other unconscious responses, such as the spinal reflex, are
produced by the CNS. Typically, unconscious responses are not under our voluntary control,
because they are automatic and occur without conscious effort.
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Examples of unconscious responses include when your pupils constrict in response to
bright light (Figure 2) or when your heart rate increases during exercise. Both responses
happen automatically without you consciously deciding to make them occur. Even though
these responses are not consciously controlled, the brain still plays a role in regulating them
and receiving feedback about their occurrence.

Conscious response

The brain
makes a L

Skeletal muscles
receive motor message

Motor neurons send
a neural message

—_—

Senso conscious along efferent and woman takes off
ry
receptors The brain decision pathway jacket
detect heat processes
e —— :
Stimulus: this message
Heat and initiates The brain The sympathetic An unconscious 2
SRIESDOLIEE responds — nervous system —* response of AL
. . . 2
automatically activates sweat sweating occurs bo

Click
Reflex actions

spinal reflex
an involuntary
response that is
initiated in the
spinal cord with no
involvement of the
brain

interneuron
aneuroninthe

CNS that transfers
information between
sensory and motor
neurons

Study tip

When you are
discussing conscious
and unconscious
responses, make
sure you explain each
step of the biological
process and that

you identify which
division of the nervous
systemis responsible
for initiating the
response.
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glands
Unconscious response

FIGURE 3 An example of a conscious response and an unconscious response to the same stimulus of heat

Spinal reflex

The spinal reflex is an unconscious and automatic response to a stimulus — it occurs rapidly.
It is a protective mechanism that helps to prevent harm or minimise damage to the body.

The spinal reflex pathway involves the coordination of sensory neurons, motor neurons

and interneurons (neurons that transfer information between sensory and motor neurons)
located in the spinal cord. The interactions between these neurons bypass the involvement of
the brain, reducing the time needed to coordinate a response.

Sensory neuron

—

Motor
neuron

Sensory
receptors e
_Z

Spinal cord

//\%g // =

FIGURE 4 Steps involved in the spinal reflex

The process of the spinal reflex is shown in Figure 4 and can be summarised as follows:

==Y

A sensory stimulus, such as the heat from a candle, is detected by sensory receptors on the
body, such as on the skin or muscles.

2 Sensory neurons transmit the information about the stimulus from the sensory receptors
to the spinal cord. These neurons carry the sensory signals as electrical impulses.
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3 Interneurons in the spinal cord relay the information from sensory neurons to motor
neurons.

4 Motor neurons transmit a signal from the spinal cord to relevant muscles or glands,
causing them to respond.

5 The reflex response, such as quickly removing the hand from the heat source, occurs
before information about the stimulus reaches the brain and is consciously perceived.

2.2 WORKED EXAMPLE

Identifying the steps in the spinal reflex

Maurice is walking barefoot on grass when he feels a stab of pain from stepping on a
piece of sharp glass. Before he can even think about it, Maurice has moved his foot
away from the glass.

With reference to Maurice’s response to the glass, outline the steps involved in the
spinal reflex. (5 marks)

Solution

T
Step 1: Identify any command | The command term “outline” is used. This means the response
terms in the question and should provide an overview of the main features of an argument,
determine what they require. = point of view, text, narrative, diagram or image.

Step 2: Look at the mark There are 5 marks assigned to this question so five steps (five
allocation to determine how pieces of information) need to be outlined.

many pieces of information

are required.

Step 3: Recall the steps 1 A sensory stimulus is detected by sensory receptors located
involved in the spinal reflex. on the body, such as on the skin or muscles.

2 Sensory neurons transmit information about the stimulus
from the sensory receptors to the spinal cord. These neurons
carry sensory signals as electrical impulses.

3 Interneurons in the spinal cord relay the information from
Sensory neurons to motor neurons.

4 Motor neurons transmit a signal from the spinal cord to
relevant muscles or glands, causing them to respond.

5 The reflex response occurs before information about the

stimulus reaches the brain and is consciously perceived.

Step 4: Apply information 1 A sensory stimulus, the sharp glass, is detected by sensory
about Maurice’s scenario to receptors on Maurice’s foot. (1 mark)
each of the steps. 2 Sensory neurons transmit information about the stimulus

from the sensory receptors to the spinal cord. These neurons
carry sensory signals as electrical impulses. (1 mark)

3 Interneurons in the spinal cord relay the information from
sensory neurons to motor neurons. (1 mark)

4 Motor neurons transmit a signal from the spinal cord back to
the foot so it can respond. (1 mark)

5 The reflex response, moving the foot away, occurs before
information about the stimulus reaches the brain and is
consciously perceived. (1 mark)
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Describe and explain 6 With reference to conscious and

1 Identify the part of the CNS that has the most unconscious responses, demonstrate why a spinal

significant role in the spinal reflex. reflex aids in survival.

2 Explain the role of the somatic nervous system in Design and discuss

conscious responses. 7 While walking on the beach, Anton stepped on

3 Explain the role of the autonomic nervous system a sharp shell. He quickly lifted his foot and then
in unconscious responses. felt the pain from where the shell scratched his
Apply, analyse and compare foot. Determine whether Anton experienced a

. . spinal reflex. Justify your response.
4 Compare conscious and unconscious responses.

5 Thao picks up their hot coffee. They decide
that it is too hot, so they put in more milk to

8 Design a diagram like Figure 3 using your own
examples to differentiate between conscious and

. . unconscious responses.
cool it down. Apply your understanding of the P

steps involved in conscious responses to explain
Thao’s response.

86 PSYCHOLOGY FOR VCEUNITS3& 4 OXFORD UNIVERSITY PRESS

This work must not be reproduced, stored, transmitted or circulated in any other form.



Click

The neuron

soma
the cell body and
largest part of
aneuron

dendrite
a branch coming
off the cell body
of a neuron

axon
anerve fibre that
extends from the cell
body of a neuron

myelin

a fatty substance
covering the axons
of most neurons

axon terminal
the end of an axon
branch of a neuron
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KEY IDEAS

Q

+ A neuronis a nerve cell that enables nervous system communication.

+ Neural transmission is the process by which information is transmitted within the nervous
system through the exchange of electrical and chemical signals between neurons.

+ A presynaptic neuron sends/transmits the neural message, whereas a postsynaptic neuron

receives the neural message.

Structure of a neuron

Neurons are nerve cells that enable all
communication in the nervous system.
Although neurons can have specialised
shapes, sizes and roles, they have many
common structural features. These
structures, which include soma,
dendrites, axon, myelin and axon
terminals, are shown in Figure 1 and
summarised in Table 1. Understanding
the structure of a neuron will help you
understand how neurons communicate
with each other.

TABLE 1 Key structures of a neuron

Soma ¢ The cell body and the largest part of .
the neuron .
Dendrites ¢ Look like branches coming off the soma .

(dendron means “tree” in Greek)

¢ A neuron can have thousands of dendrites.

Axon .

A nerve fibre that extends from the soma .

¢ Some axons have two or more offshoots,

and some can be up to a metre long.

Myelin .

A fatty substance covering the axons of .

most neurons

* Axons with myelin are white rather than grey.

¢ The coating of myelin around an axon is

often referred to as a myelin sheath.

Axon .
terminals o

Located at the end of the axon branch .

Although they never actually touch, the .

axon terminals of one neuron link with the

dendrites of the next neuron.

OXFORD UNIVERSITY PRESS

Dendrites

Nucleus
Soma (cell body)

Axon terminal ——

FIGURE 1 The structure of a neuron

Controls the metabolism and maintenance of the neuron
In most neurons, the soma receives messages from

other neurons.

Receives information from other neurons and carries it to
the soma

Electrical information travels down the axon so it can be
communicated to other neurons.

Protects the axon from potential chemical and physical
interference, protecting the electrical impulses that travel
along it. Insulation provided by the myelin sheath also allows
electrical messages to travel faster — up to 400 km/h.

The myelin sheath facilitates the transmission of information
to other neurons.

Transmit messages to the next neuron

Have terminal buttons, which contain sacs that secrete
chemical messengers (neurotransmitters) whenever electrical
impulses are sent down the axon.
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neural
transmission
the process where
information is sent
from one neuron
to another

action potential
aneural message

in the form of an
electrical impulse
that travels down
the axon in response
to signalling from
another neuron

synapse

the junction between
two neurons where
neural communication
takes place

synaptic cleft
asmall gap between
the presynaptic and
postsynaptic neurons

presynaptic
neuron
aneuron thatis
responsible for
sending a neural
message

postsynaptic
neuron
aneuron thatis
responsible for
receiving a neural
message

Nucleus

Terminal button
of axon terminals

Sacs (vesicles)
of neurotransmitters

Synaptic cleft
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Neural transmission

Neural transmission is the process by which information is transmitted within the
nervous system when electrical and chemical signals are passed between neurons. It is the
fundamental mechanism by which neurons communicate with each other to transmit and
process information. Neural transmission involves the transmission of electrical signals,
known as action potentials, along the length of a neuron.

Neurons lie close together but do not physically touch. So for a message to continue,
communication needs to take place between two neurons. This communication occurs at
the synapse, the junction between two neurons. The synapse includes the axon terminal of
the neuron sending a message, the small gap between two neurons (synaptic cleft) and the
dendrite of the neuron receiving the message. Neural transmission across a synapse involves
several different structures performing different functions (Figure 2).

Pathway of neural transmission

In the pathway of neural transmission, information is passed on from one neuron to another,
creating a chain of communication. Each neuron acts as a presynaptic neuron when it
sends a message and a postsynaptic neuron when it receives a message.

Neural transmission begins with the presynaptic neuron, which receives input from other
neurons or sensory receptors and processes information. When the presynaptic neuron
becomes active, it generates an action potential (an electrical impulse). The impulse travels
down the neuron’s axon towards its axon terminals at the end of the presynaptic neuron’s axon.

. Axon terminal
Presynaptic neuron

T

Myelin sheath \
around axon

Terminal buttons
of axon terminals

: Synapse

Dendrites

Presynaptic
neuron

A

(Receiving end)
Postsynaptic neuron

Postsynaptic

neuron

Dendrite
(Transmitting end)

Synapse

FIGURE 2 The pathway of neural transmission
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How can neural transmission across a
synapse be modelled? Go to page 470.

The axon terminals are specialised structures involved in transmitting the message.
When the action potential reaches the axon terminals, the presynaptic neuron releases

chemical messengers (called neurotransmitters) into the synaptic cleft. neurotransmitter
a chemical that
carries neural
messages across the
nervous system

o Click
‘@3
. Neural

transmission

Study tip

Remember that
neurons themselves
do not move. Itis

the message that is
sent from one neuron
to the next neuron
that moves.

FIGURE 3 A visual representation of neurotransmitters being released into the synpatic cleft

Neurotransmitters bind to specific receptors on the dendrites of the postsynaptic
neuron, also known as the receiving neuron. After the neurotransmitter binds to the
postsynaptic neuron the message is received and processed by the postsynaptic neuron.
Once the postsynaptic neuron has received the message, it continues the transmission of
information by generating its own action potential. This electrical impulse travels along
the neuron’s axon, allowing the message to be passed on to the next neuron in the chain.
This process repeats as the message is transmitted through a sequence of neurons, forming
a chain of communication.

Q0

Describe and explain Apply, analyse and compare
1 Describe the function of the following 4 Contrast the roles of the presynaptic and
neuron components: postsynaptic neurons.

a dendrites Design and discuss

b axon terminals . .
5 Draw an annotated diagram showing the

¢ myelin. pathway of neural transmission.

2 Outline the pathway of neural transmission.

3 Define “synapse”.
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excitatory effect
an effect that
increases the
likelihood of a neuron
firing an action
potential

inhibitory effect
an effect that
decreases the
likelihood of a neuron
firing an action
potential
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KEY IDEAS

+ Neurotransmitters are chemicals that carry neural messages and facilitate
communication between neurons by crossing the synapse and binding to receptor
sites on the postsynaptic neuron.

+ The effects of neurotransmitters can be either excitatory or inhibitory, depending on
whether they increase or decrease the likelihood of a postsynaptic neuron firing an
action potential.

+ Glutamate is the main excitatory neurotransmitter in the CNS. It helps promote neural
transmission and plays a critical role in cognitive processes such as learning and memory.

+ GABA is the main inhibitory neurotransmitter in the CNS. It helps regulate neuronal
excitability, promotes relaxation, and plays a role in anxiety, stress, and sleep-wake cycles.

®

Neurotransmitters

Neurotransmitters are chemicals that carry neural messages across the nervous system. They
are released from the presynaptic neuron and cross the synapse to either excite or inhibit the
postsynaptic neuron from firing. The role of a neurotransmitter is to carry messages between
neurons by travelling across the neural synapse.

Neurotransmitters are stored in sacs called synaptic vesicles at the end of axon terminals.
When an electrical signal reaches the end of a presynaptic neuron, the sacs are triggered to
release neurotransmitters into the synapse. After crossing the synapse, neurotransmitters bind
to receptor sites on the dendrites of the postsynaptic neuron to enable neural transmission.

Effects of neurotransmitters

Neurotransmitters that successfully bind to receptor sites have either an excitatory effect or an
inhibitory effect on the postsynaptic neuron. Neurotransmitters that increase the likelihood
of a postsynaptic neuron firing an action

Presynaptic neuron

Postsynaptic neuron

Presynaptic neuron

potential are said to have an excitatory
effect. Neurotransmitters that decrease

the likelihood of a postsynaptic neuron
firing an action potential are said to have an

Neurotransmitter
Receptor

inhibitory effect.
The interplay between inhibitory
neurotransmitters and excitatory

neurotransmitters is crucial for maintaining
the overall excitability and stability of neural

Postsynaptic neuron

circuits. The balance between neuron

FIGURE 1 Neural transmission is often referred to as a lock and key system,
where the neurotransmitter is the “key” and the receptor is the “lock”. Each
neurotransmitter (key) only binds with a complementary receptor site (lock).

inhibition and excitation helps fine-tune
neural responses and maintain optimal
brain function.

When the neurotransmitter successfully binds to the receptor site, it causes an
inhibitory or excitatory effect in the postsynaptic neuron.
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Glutamate

Glutamate is the main excitatory neurotransmitter
in the CNS. It plays a critical role in neural
communication and information processing.

When released by presynaptic neurons, glutamate
binds to receptors on postsynaptic neurons and
results in depolarisation (the change to a more
positive charge), increasing the likelihood of an
action potential being fired. This promotes neural
transmission and delivers an excitatory effect.

Glutamate is also involved in various cognitive
processes. It is essential for thinking, perception, and
higher-order functions such as learning and memory.
Glutamate helps form and strengthen synaptic connections, a
process known as synaptic plasticity, which is essential for learning
and memory.

High levels and low levels of glutamate can both have significant effects on the nervous
system and overall brain function. Excess glutamate can lead to excitotoxicity, a process
where the overactivation of glutamate receptors results in cell damage or death. This
may contribute to the development of neurodegenerative disorders such as stroke. Excess
glutamate may also lead to an overstimulation of neurons and hyperexcitability in the nervous
system. This can cause seizures, epileptic episodes and other abnormal neuronal activity.
Low levels of glutamate may disrupt normal synaptic transmission, leading to impaired
communication between neurons. Glutamate deficiency has also been linked to several
neurological conditions.

GABA

Gamma-aminobutyric acid (GABA) is the main
inhibitory neurotransmitter in the CNS (Figure 3).
Like glutamate, GABA plays a crucial role in neural
communication and information processing. When

(0]
HO)J\/\/NHZ

FIGURE 3 The chemical structure of

released by presynaptic neurons, GABA binds GABA (gamma-aminobutyric acid)

to receptors on postsynaptic neurons, leading to

hyperpolarisation (the change to a more negative charge)

and a decreased likelihood of an action potential firing (which slows down neural activity).
This results in an inhibitory effect.

GABA is also involved in several cognitive processes. It helps regulate neuronal excitability
and promotes a state of calmness and relaxation. GABA also helps control anxiety, stress
and the sleep—wake cycle and plays an important role in maintaining the overall balance and
stability of neural circuits.

High levels and low levels of GABA can both have significant effects on the nervous
system and overall brain function. Excess GABA can induce sedation and cause a general
calming effect on the nervous system. Too much of this effect can result in drowsiness,
decreased alertness, and reduced cognitive function. Insufficient GABA can disrupt sleep
patterns and contribute to insomnia and other sleep disorders and neurological disorders
(you will learn more about GABA and anxiety in Topic 9.1).
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FIGURE 2 Glutamate
plays a significant
role in learning and
memory.

glutamate

an excitatory
neurotransmitter
involved in learning

gamma-
aminobutyric
acid (GABA)

an inhibitory
neurotransmitter
involved in reducing
symptoms of anxiety

Study tip

You can remember
the neural effect
of glutamate by
underlining its last
letter, “e”, which
matches up with its
excitatory effect.
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Study tip

The role of GABA in
anxiety is explored
further in Unit 4.
People who have
low levels of GABA
(GABA dysfunction)
experience a greater
risk of developing
anxiety.

Describe and explain

1 Explain the role of neurotransmitters in
neuron communication.

2 Identify the effect of the neurotransmitter
glutamate.

3 Identify the effect of the neurotransmitter

GABA.

TABLE 1 A summary of the roles of glutamate and GABA

Glutamate GABA

Increases neural transmission and increases the
likelihood of the postsynaptic neuron firing
Involved in thinking, perception, and the
processes of learning and memory

Counterbalances the effect of excitatory
neurotransmitters such as GABA

Apply, analyse and compare

4 Compare the neurotransmitters glutamate

and GABA.

FIGURE 4 GABA plays a role in promoting relaxation.
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Decreases the likelihood of the postsynaptic
neuron firing

Involved in calming the nervous system
and helping it to maintain optimal levels

of functioning

Plays a role in reducing anxiety and
promoting relaxation

Counterbalances the effect of excitatory
neurotransmitters such as glutamate

Q0

Design and discuss

5 Create a visual diagram to contrast the
different effects of the neurotransmitters
GABA and glutamate.

6 Discuss how excess levels of both GABA
and glutamate can have negative impacts
on functioning.
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neuromodulator
atype of
neurotransmitter
that can modulate or
modify the activity
of neural circuits

by influencing the
release, reuptake or
sensitivity of other
neurotransmitters

Affects one or
two adjacent
postsynaptic
neurons

Produces a rapid
effect that lasts
for a short time

KEY IDEAS @

+ Neurotransmitters act on individual neurons to directly transmit signals, whereas
neuromodulators affect broader regions of the brain, modulating the overall activity of
neuronal networks.

+ Dopamine is a neuromodulator that helps to fine-tune signal strength across a network of
neurons and affects learning and memory processes.

+ Serotonin is a neuromodulator that significantly influences the regulation of mood, sleep,
appetite, and pain perception.

Neuromodulators

In Topic 2.4, you learnt that neurotransmitters are chemical messengers that transmit signals
between different neurons in the nervous system. When an electrical signal travels along a
neuron, it causes neurotransmitters to be released into the synapse. Neurotransmitters then
bind to specific receptors on the following neuron, causing the neuron to fire off its own
electrical signal. This is like sending an invitation (the neurotransmitter) by post to your
friend’s house (the receptor); it will result in your friend making the specific action of either
attending or not attending your event (the neuron firing or not firing).

Neuromodulators are also chemical
messengers that transmit signals between
neurons. However, unlike neurotransmitters,
which send a single message to a specific

Stored in
vesicles in the Affects many neuron, neuromodulators are secreted in
presynaptic LESIonspnE . .
neuron large area bulk and dispersed across a larger area. This
means they influence the behaviour of several
e neurons at one time rather than just one or
the synapse
two. Neuromodulators can change the overall
Binds to and Produces a slow level of activity in a part of the brain by making
acts on i Lz @hisst neurons in that area more or less likely to
receptors

fire. This is like making an announcement
over a loudspeaker — it may influence many
people (neurons) at once, but it doesn’t tell

Neurotransmitter Neuromodulator any one person specifically what to do. Two

neuromodulators we will explore in this topic

FIGURE 1 Similarities and differences between neurotransmitters and

neuromodulators

dopamine

a neuromodulator
involved in
coordinating smooth
muscle control,
motivation and the
reward and pleasure
centres in the brain
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are dopamine and serotonin.

Dopamine

Dopamine is a chemical messenger that is released in the brain and has several significant
roles in our body. Dopamine has strong roles in coordinating smooth muscle control, in
motivation and in the reward and pleasure centre in our brain. It is unique because it can
act both as a neurotransmitter and a neuromodulator. In VCE Psychology, you are only
expected to know about the role of dopamine as a neuromodulator; however, understanding
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Neurotransmitters Neuromodulators how it also acts as a neurotransmitter may make
the distinction between neurotransmission and

neuromodulation clearer.

Function as a neurotransmitter

As a neurotransmitter, dopamine can be either
excitatory or inhibitory depending on the type of
receptor it binds to. Dopamine receptors are spread
across different parts of the brain and each plays

a unique role in how dopamine functions. When

FIGURE 2 Neurotransmitters can communicate a signal to one
or two nearby neurons, whereas neuromodulators are secreted in dopamine binds to D1-type receptors, it usually has an
higher concentrations and communicate a signal to many different excitatory effect and encourages neurons to fire off a
neurons in one area. . . .
signal. In contrast, when dopamine binds to D2-type
receptors, it usually has an inhibitory effect and makes

neurons less likely to fire.
Since D1-type and D2-type receptors

HO NH, are spread across many regions of
the brain, dopamine can influence a variety
HO of behaviours and functions. For example,
FIGURE 3 The chemical structure of dopamine dopamine’s role in the brain’s reward system

helps reinforce behaviours that are essential
for survival, such as eating and exercising. When we engage in these behaviours, our brain
releases dopamine, which gives us a sense of pleasure and reward, making us want to repeat
the behaviour in the future.

In other parts of the brain, such as the prefrontal cortex, dopamine plays a role in
cognitive functions like attention and decision-making. This is one reason why dopamine is
often associated with motivation and goal-directed behaviour. In essence, dopamine helps us
focus on and pursue actions that will lead to rewards, while also helping us derive pleasure
from those rewards. That’s why it’s often called the “reward” neurotransmitter.

Reward system
is activated

o Dopamine is
released

Feelings of pleasure
Pleasurable stimuli encourage repetition
(eating cake) of behaviour

FIGURE 4 Dopamine plays a role in the brain’s reward system, making us more likely to repeat behaviours regarded
as pleasurable.
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Function as a neuromodulator

When acting as a neuromodulator, dopamine does not target just single neurons. Instead,

it is secreted in bulk across a large area to influence many neurons simultaneously. As a
neuromodulator, dopamine fine-tunes the effectiveness of signal transmission at the synaptic
level, affecting the activity of a network of neurons.

Dopamine may have an overall excitatory or inhibitory effect depending on the receptors
it binds to. For example, if the brain needs to increase or decrease the activity of a group
of neurons in a specific area, dopamine can be released in this region to modulate the
overall signal strength. It can then make adjustments to specific receptors on the receiving
postsynaptic neurons to render them more responsive to incoming signals.

This ability to adjust synaptic signal strength has a direct impact on learning and memory
processes. For example, dopamine can promote the strengthening of synaptic connections
between neurons (long-term potentiation) if it acts on receptors to make them more
responsive to receiving signals. Alternatively, dopamine may weaken synaptic connections
between neurons (long-term depression) if it acts on receptors to make them less responsive
to receiving signals. In both instances, dopamine’s modulating effects on the signals between
neurons directly influence our ability to form and recall memories.

Serotonin NI,
Serotonin is a chemical messenger that plays a

number of roles in the brain. In particular, it plays

a large role in regulating processes relating to mood HO

and behaviour. Imbalances in serotonin levels \

or receptor function can lead to mood disorders N

such as depression and anxiety. LLike dopamine, H

serotonin can act as both a neurotransmitter and FIGURE 5 The chemical structure of serotonin

a neuromodulator. In VCE Psychology, you are

only expected to know about serotonin’s role as a neuromodulator; however, understanding
how it also acts as a neurotransmitter may improve your understanding of its actions as a
neuromodulator.

Function as a neurotransmitter

As a neurotransmitter, serotonin primarily transmits signals between individual neurons in a
localised manner within the synapse. Serotonin is released from presynaptic neurons into the
synapse and binds to specific receptors on the postsynaptic neuron, directly influencing the
excitability and transmission of signals. Serotonin is typically a fast-acting neurotransmitter
and has a relatively immediate impact on the postsynaptic neuron. Serotonin acts on specific
synapses and targets postsynaptic neurons specifically, enabling precise control over the
signalling between individual neurons.

Function as a neuromodulator

As a neuromodulator, serotonin diffuses more widely throughout the brain, affecting multiple
neurons and brain regions beyond the immediate synapse. Serotonin modulates the activity
and function of neural circuits rather than directly transmitting signals between individual
neurons.

serotonin

a neuromodulator
involved in regulating
processes relating to
mood and behaviour
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FIGURE 6 When acting as a neuromodulator, serotonin can
modulate a pain perception and b sleep-related processes.

Describe and explain

1 Define “neuromodulator™.
2 Describe the main roles of serotonin in the body.

3 Describe the main roles of dopamine in the body.

Apply, analyse and compare

4 Compare neurotransmitters with
neuromodulators.

5 Distinguish between dopamine and serotonin in
terms of the type of effect they have on neurons.

96 PSYCHOLOGY FORVCEUNITS 3& 4

The effects of serotonin as a neuromodulator are
generally slower and more prolonged than its effects
as a neurotransmitter. It can bring about long-lasting
changes in neuronal excitability and synaptic plasticity.
As a neuromodulator, serotonin can have broad-
ranging effects on multiple brain regions and systems
simultaneously, allowing for the coordination of complex
processes and behaviours.

Serotonin plays a broader role in mood regulation
by modulating the activity and functioning of multiple
brain regions and circuits involved in emotional
regulation. Its wide influence allows it to coordinate the
overall balance of mood-related processes.

Serotonin also influences the overall regulation of
sleep by modulating the activity of brain regions and
circuits involved in sleep—wake regulation. Its wide
range of effects contribute to the coordination of sleep-
related processes, including the timing and duration of
sleep stages.

As a neuromodulator, serotonin also exerts broader
control over appetite and digestion by modulating the
activity of brain circuits involved in appetite regulation,
including the hypothalamus. Its influence helps regulate
gastrointestinal movement and secretion, contributing
to digestion.

Finally, serotonin modulates pain perception more
broadly by influencing the activity of multiple brain
regions involved in pain processing. Its effects contribute
to the regulation of pain transmission and the overall

00

6 Create a labelled diagram to illustrate the neural
transmission of dopamine as a neuromodulator.

experience of pain.

Design and discuss

7 Use your understanding of serotonin’s role as
a neuromodulator to discuss how serotonin
deficiency could affect a person’s regulation
of mood, sleep, appetite and digestion, and
pain perception.
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synaptic
plasticity
structural changes
that occurin the
synapses

OXFORD UNIVERSITY PRESS

KEY IDEAS

+ Synaptic plasticity refers to the ability of synapses to change strength and efficacy
based on patterns of neural activity.

+ Long-term potentiation (LTP) is an experience-dependent process that strengthens synaptic
connections, whereas long-term depression (LTD) weakens synaptic connections.

+ Sprouting, rerouting and pruning are processes that influence synaptic plasticity.

Throughout our life, we are constantly forming memories and learning from our experiences.
When this occurs, our brain undergoes physical changes. Synaptic plasticity refers to the
ability of synapses, the connections between neurons, to undergo changes in their strength
and efficacy based on patterns of neural activity. Synaptic plasticity allows the brain to adapt
and modify its neural circuitry in response to experiences, learning and environmental stimuli.

FIGURE 1 Each time we learn a new skill, such as how to play a musical instrument, we form and send neural
signals in our brain. The more we practise the skill, the more we use those signalling pathways and the stronger
they can become.

When we learn or form memories, specific patterns of neural activity are established in
our brain. These patterns of activity can lead to synaptic changes that strengthen or weaken
the connections between neurons involved in the learning process. Synaptic plasticity
describes the cellular mechanisms that allow these changes to occur. In this topic, we will
examine two processes that facilitate synaptic plasticity: long-term potentiation and long-term
depression. We will also look at how other neural processes such as sprouting, rerouting and
pruning influence synaptic plasticity.
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long-term
potentiation
(LTP)

the long-lasting
strengthening of
neural connections

long-term
depression (LTD)
the long-lasting
weakening of neural
connections

Long-term potentiation

Long-term potentiation (LTP) is an experience-dependent process that leads to the
long-lasting strengthening of synaptic connections between neurons. It typically occurs
when a synapse is repeatedly stimulated or experiences strong stimulation during neural
communication. Repeated or intense stimulation triggers specific molecular signalling
pathways within the synapse that cause the postsynaptic neuron to become more receptive to
signals sent from the presynaptic neuron. This activity strengthens the synaptic connection
between the two neurons and results in an increased likelihood of the postsynaptic neuron
successfully firing an action potential.

During L'TP, structural and functional changes occur at the synapse. The axon terminals
of the presynaptic neuron may undergo growth, forming more synaptic contacts with the
dendrites of the postsynaptic neuron. This growth increases the surface area available for
synaptic transmission. Additionally, the number and sensitivity of neurotransmitter receptors
on the postsynaptic neuron may also increase. This change allows for a more substantial
response to the neurotransmitters released by the presynaptic neuron. Consequently, when
the presynaptic neuron fires and releases neurotransmitters, it is more likely to have a
more intense effect on the postsynaptic neuron because there are more receptors that can
simultaneously receive the signal (Figure 2).

Initial state of synapse After LTP

Increased release of
neurotransmitters

Increase in
receptors and
receptor sensitivity
on postsynaptic
neuron

FIGURE 2 Long-term potentiation (LTP) results in structural changes at the synapse that can increase the
likelihood of an action potential being fired by the postsynaptic neuron and increase the strength of the signal.

The combination of the structural and functional changes that take place during LTP
enhance the efficiency of neural transmission and result in a strengthened pathway.
LTDP also makes it easier to retrieve information associated with that pathway, as the
strengthened synapses are more likely to activate the postsynaptic neuron in response to
the corresponding neural signals.

Long-term depression

Long-term depression (LTD) is an experience-dependent process that leads to the
long-lasting weakening of synaptic connections between neurons. It typically occurs when
synapses experience repeated low-intensity stimulation or no stimulation during neural
communication. In this situation, specific molecular signalling pathways within the synapse
can be triggered that result in the postsynaptic neuron becoming less receptive to signals
from the presynaptic neuron. This activity weakens the synaptic connection between the
two neurons and decreases the likelihood of the postsynaptic neuron successfully firing an
action potential.
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During L'TD, both structural and functional changes take place at the synapse. The
axon terminals of the presynaptic neuron may shrink or be pruned, reducing the number .
of synaptic contacts with the dendrites of the postsynaptic neuron. This shrinkage can also Video
contribute to a decrease in the surface area available for synaptic transmission. Additionally, LTPand LTD
the number and sensitivity of neurotransmitter receptors on the postsynaptic neuron may
decrease. This change results in a reduced response to the neurotransmitters released by
the presynaptic neuron. Consequently, when the presynaptic neuron fires and releases
neurotransmitters, the effect on the postsynaptic neuron is diminished because there are
fewer receptors to receive the signal simultaneously.

Initial state of synapse After LTD

Decreased release of
LTD

Decrease in
receptors
and receptor
sensitivity on
postsynaptic
neuron

FIGURE 3 Long-term depression (LTD) results in structural changes at the synapse that can decrease the
likelihood of an action potential being fired by the postsynaptic neuron and reduce the strength of the signal.

The structural and functional changes that take place during LT D weaken or eliminate
synaptic connections, making the retrieval of information associated with those connections
more challenging. Additionally, LTD may occur to make room for the formation of new
connections during learning and memory processes, allowing the brain to adapt and
reorganise its neural circuits. It is important to remember that a balance of L'TP and L'TD is
necessary to ensure efficient neural transmission.

Drawing links between neurotransmitters and synaptic plasticity
Glutamate is the main excitatory neurotransmitter in the CNS. It has an excitatory
effect, which increases the chances of an action potential being fired from the
postsynaptic neuron.

Use your understanding of LTP and L'TD to discuss how glutamate may affect
both processes.
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Sprouting, rerouting and pruning

Sprouting, rerouting and pruning are

processes that can alter synaptic plasticity
(including both LTP and L'TD) by i
modifying the connections between mmant = .

Prior to injury

neurons in the brain. These processes are

part of the brain’s structural plasticity, = Y
which refers to the ability of the brain to ' - oy
physically reorganise its neural circuits.

. Post injury (sprouting)
Sprouting

sprouting Sprouting is the process by which a

the formation of new

connections between
neurons

New connections formed

neuron’s axon or dendrites grow to form § o ek

new connections with other neurons.
Sprouting typically occurs in response
to damage, disruption or loss of neurons
or neuron connections. When such

damage occurs, neighbouring neurons Connection damaged

may extend their axons or dendrites to FIGURE 4 The process of sprouting involves a neuron’s
establish connections with an affected area axon or dendrites growing to form new connections with
(Figure 4). Sprouting helps compensate other neurons.
for lost connections and restores neural

communication. Sprouting plays a crucial

role in synaptic plasticity and functional

recovery after brain injury, as well as Direction of communication

during the rewiring processes associated

Prior to injury

with learning and memory.

Rerouting

rerouting Rerouting occurs when a healthy S g
the formation of an neuron establishes new connections with
alternative neural . . ..

pathway by the different neurons from those it originally

removal of damaged connected with to create an alternative
neurons and the

Post injury (rerouting)

neural pathway. This process allows

formation of a new . . Connection
pathway between neural signals to be redirected and new I v, damaged
healthy neurons neural pathways to be formed (Figure 5). DT : I &

Rerouting can be a compensatory

mechanism when the original connections o

are disrupted or lost. The healthy I

neuron adapts and establishes alternative New pathway formed

connections to maintain functional neural

communication. Rerouting is particularly .
FIGURE 5 The process of rerouting involves a neuron

establishing new connections to alternative healthy
damaged or dysfunctional. neurons to form new neural pathways.

relevant when specific brain regions are
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Pruning At birth i At age 6 o Atage 14

AT

e

Pruning is the brain’s process of selectively eliminating or
reducing specific neural connections and synapses to refine and
optimise the wiring of the brain. It is an ongoing process that
begins in childhood and continues into adulthood.

During the early stages of brain development, there is an
overproduction of synaptic connections, creating an excess of
neural circuits. Pruning allows the brain to selectively eliminate

any unnecessary or weak connections to preserve more relevant

and efficient connections. This process helps shape neural :

\/ Al
AN o

”" 25
S

circuitry and enhances the efficiency of neural communication.

It helps refine sensory pathways, fine-tune motor control, FIGURE 6 From age 6 to 14 years, the brain undergoes

and shape cognitive abilities such as language acquisition and pruning to maintain the most essential neural connections.
memory formation.

Pruning is influenced by various factors, including genetic factors and experience- pruning
the removal of excess

dependent mechanisms. It is thought to be driven by neural activity and experience — neurons and synaptic

connections that are frequently used or activated are more likely to be preserved, whereas connections to enable
connections that are less active or unused are more likely to be pruned. more efficient neural
processing

_————
2.6 REAL-WORLD PSYCHOLOGY

Olympian Tess Lloyd

At 16, Olympian Tess LLloyd had a promising sailing career ahead of her. Then in 2012,
an accident left her with a severe brain injury. After the accident, she was unable to

talk and communicate effectively. She had to relearn the meaning of words and how

to speak again. Tess defied the odds and returned to sailing just 10 months after her
accident. She said sailing felt natural and wasn’t as difficult to pick up as the other
processes she had to practise.

Apply your understanding

1 With reference to L'TP, discuss why Tess was able to pick up sailing more quickly
than other processes.

00

Describe and explain Apply, analyse and compare
1 Define “synaptic plasticity”. 4 Compare LTP and L'TD in terms of structural
2 Describe how each of the following processes changes and effects.

contributes to synaptic plasticity: Design and discuss

a sprouting 5 Draw a labelled diagram to show how the

b rerouting structure of a neuron changes during L'TD.

¢ pruning. 6 Using an example from your own life, discuss
3 Explain why the brain needs to prune neural how LTP contributes to improved retention of
connections as it develops. information and how LTD contributes to loss
of information.
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CHAPTER

Chapter summary

* The nervous system is made up of the central nervous system (CNS) and the peripheral nervous
system (PNS).
e The CNS, which consists of the brain and spinal cord, processes information and coordinates responses.
e The PNS, which consists of all nerves outside of the CNS, connects the CNS to the rest of the body.
e The PNS is further divided into the somatic nervous system, which controls voluntary actions, and
the autonomic nervous system, which controls involuntary functions through the sympathetic and
parasympathetic branches.

* A conscious response is a voluntary response controlled by the somatic nervous system.
* An unconscious response is automatic, involuntary and controlled by the autonomic nervous system.

* A spinal reflex is an unlearnt and unconscious response that occurs to aid our survival. It is controlled
by the autonomic nervous system.

* A neuron is a nerve cell that enables nervous system communication.
e Neural transmission is the process by which information is transmitted within the nervous system
through the exchange of electrical and chemical signals between neurons.

* A presynaptic neuron sends/transmits the neural message, whereas a postsynaptic neuron receives the
neural message.

* Neurotransmitters are chemical messengers that facilitate communication between neurons.
* The effects of neurotransmitters can be either excitatory or inhibitory, depending on whether they
increase or decrease the likelihood of a postsynaptic neuron firing an action potential.

¢ Glutamate is the main excitatory neurotransmitter in the CNS. It helps promote neural transmission
and plays a critical role in cognitive processes such as learning and memory.

*  GABA is the main inhibitory neurotransmitter in the CNS. It helps regulate neuronal excitability,
promotes relaxation, and plays a role in anxiety, stress and sleep—wake cycles.

* Neurotransmitters act on individual neurons to directly transmit signals, whereas neuromodulators
affect broader regions of the brain, modulating the overall activity of neuronal networks.

¢ Dopamine is a neuromodulator that helps to fine-tune signal strength across a network of neurons and
affects learning and memory processes.

» Serotonin is a neuromodulator that significantly influences the regulation of mood, sleep, appetite and
pain perception.

» Synaptic plasticity refers to the ability of synapses to change strength and efficacy based on patterns of
neural activity.

¢ Long-term potentiation (LTP) is an experience-dependent process that strengthens synaptic
connections, whereas long-term depression (LTD) weakens synaptic connections.

* Sprouting, rerouting and pruning are processes that influence synaptic plasticity.
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Multiple choice

1 Which of the following describes the
function of the autonomic nervous system?

B The presynaptic neuron releases a
message from the axon terminals

that crosses the synapse and
is received by the dendrites of the

A To regulate involuntary responses without )
postsynaptic neuron.

conscious awareness
B To regulate voluntary responses without C The presynaptic neuron‘releases a
message from the dendrites that crosses
the synapse and is received by the axon

terminals of the postsynaptic neuron.

conscious awareness

C To regulate involuntary responses with

conscious awareness D Th i |
. e postsynaptic neuron releases a
D To regulate voluntary responses with postsynap .
; message from the dendrites that crosses
conscious awareness . .
the synapse and is received by the axon

2 Kaiis watching a scary movie and becomes . .
terminals of the presynaptic neuron.

so frightened that they feel an acceleration in

. 5 In terms of neurotransmitter effects, which
their heart rate. . .
o ) o of the following best describes the role

Kai is most likely experiencing:

of glutamate?

A the involuntary activation of the . o
y A Glutamate increases the likelihood that a

parasympathetic nervous system in oy o . .

d syl neuron will fire an action potential.
response to dangerous stimuli. .
P 8 B Glutamate decreases the likelihood that a

B the voluntary activation of the S . .
neuron will fire an action potential.

sympathetic nervous system in response .
C Glutamate excites the neural synapse of

to dangerous stimuli. .
the presynaptic neuron.

C arush of hormones that increase
the heart rate and that occurs with
conscious control.

D Glutamate inhibits the neural synapse of
the presynaptic neuron.

h finishes hi 1
D a rush of blood straight to the heart that 6 When Guaneer finishes his ora

. . presentation, he sighs with relief and
Kai consciously controls.

begins to feel his breathing rate return to

3 The quick removal of your hand from a hot normal. Which of the following accurately

oven demonstrates: . . .
describes the biological processes Guaneer

A how the brain processes a spinal reflex. is experiencing?

B the role of the spinal cord in initiating a A The sympathetic nervous system returns

deliberate movement. the internal body to normal functioning.

C the neural transmission of motor neurons B The parasympathetic nervous system

in the brain and spinal cord.

D a reflexive response necessary for survival.

Which statement best explains the

transmission of neural information across a

neural synapse?

A The postsynaptic neuron releases a
message from the axon terminals that
crosses the synapse and is received by the
dendrites of the presynaptic neuron.
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C

D

returns the internal body to normal
functioning.

Glutamate activates the postsynaptic
neuron, calming the body.

Glutamate activates the presynaptic
neuron, calming the body.
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7 Tegan regularly practises the basketball
technique of dribbling to decrease the
likelihood of her forgetting the skill.

With reference to synaptic plasticity,

Tegan is demonstrating:

A long-term potentiation to increase the
responsiveness of the presynaptic neuron.

B long-term potentiation to decrease the
responsiveness of the postsynaptic neuron.

C persistent weakening of synapses,
which leads to a long-lasting increase
in the strength and efficiency of
signal transmission.

D persistent strengthening of synapses,
which leads to a long-lasting increase
in the strength and efficiency of
signal transmission.

8 Long-term depression is:

A the long-lasting weakening of synaptic
connections.

B the long-lasting strengthening of synaptic
connections.

C aneuron’s ability to form connections
with another neuron.

D the brain’s ability to prune synaptic
connections.

9 Dopamine is a:

A neuromodulator that inhibits sleep.

B neuromodulator that turns sad and
hurtful experiences into pleasurable ones.

C neurotransmitter that facilitates sprouting
and rerouting.

D neuromodulator that is involved in the
modulation of neurotransmitters such as
GABA and glutamate.

10 What is the primary role of serotonin as a
neuromodulator in the nervous system?

A Serotonin acts as an inhibitory
neurotransmitter that reduces
neural activity.

B Serotonin enhances the feeling of pain
in the CNS.

104 PSYCHOLOGY FOR VCE UNITS 3 & 4

C Serotonin modulates mood and emotions
and regulates sleep—wake cycles.

D Serotonin is involved in the regulation of
motor functions and movement control.

Short answer
Describe and explain

11 Identify the subdivision of the PNS that is
involved in conscious responses and outline
how it enables motor movement.

12 Explain why a spinal reflex enhances
survival.

13 In terms of nervous system functioning,
explain why an increase in heart rate
indicates the activation of the sympathetic
nervous system.

14 Describe the role of the neurons in neural
transmission.

15 Explain how long-term potentiation is
involved when revising for a test.

16 “Glutamate produces an excitatory effect.”
Describe what is meant by this statement.

17 Explain “synaptic plasticity”.

18 Describe the role of the postsynaptic neuron
in the neural transmission of dopamine.

19 Use relevant examples to describe the
different roles of the subdivisions of
the PNS.

Apply, analyse and compare

20 Compare the role of the PNS in conscious
and unconscious responses.

21 While gardening, Kylie accidentally touches
a sharp thorn on a rose bush. She quickly
removes her hand. Outline the role of the
spinal cord in Kylie’s quick response.

22 Differentiate between LTP and LTD as
a fundamental mechanism of memory
formation.

23 Analyse the role of the neural synapse in
neural transmission.

24 What is the main difference between a
neurotransmitter and a neuromodulator?
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25 With reference to dopamine, why might 27 Viv hypothesises that a person’s pupils will
a person continue to engage in harmful change during sympathetic nervous system
behaviours such as drinking or taking activation. What results would Viv expect
illicit substances? to see if her hypothesis is supported? Why

26 While watching TV, Peter begins to feel would this occur?
hungry. He opens a block of chocolate and 28 Compare the synaptic changes of someone
begins to eat one row. Despite becoming full, who has learnt a new skill to someone who
Peter continues to eat the whole block until has forgotten a previously learnt skill.
he feels sick. 29 Suggest why excess glutamate is linked to
a In terms of nervous system functioning, excitatory neural conditions such as epilepsy.

outline the role of the brain in signalling Design and discuss
the feeling of hunger. 30 Discuss how changes in synaptic plasticity
b How might dopamine be involved in (LTP and LTD) can result in changes
Peter’s decision to continue eating after to connections between neurons such as
feeling full? rerouting and pruning.
¢ Is Peter’s behaviour of eating chocolate 31 Create an annotated diagram to show
helpful or harmful? Justify your response. the neural transmission of the following
neurotransmitters and neuromodulators.

a GABA

b Glutamate
¢ Dopamine
d Serotonin

32 Discuss how you could use qualitative

observations to determine if a person’s

FIGURE 1 Peter eats a whole block of chocolate until parasympathetic or sympathetic
he feels sick. nervous system was activated during a

stressful speech.

You can find the following resources for this section in your obook pro:

Quizlet Chapter quiz Chapter checklist
Compete in teams or Test your understanding Rate your understanding
against yourself to of key knowledge in of key knowledge in
test your knowledge. this chapter. this chapter.
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X dn’ferent approachcsto —

Stress as a

psychobiological
process

KEY KNOWLEDGE Bds

— internal and external stressors causing psychological and physiological stress
responses, including the flight-or-fight-or-freeze response in acute stress and the
role of cortisol in chronic stress

CHAPTER

the gut-brain axis (GBA) as an area of emerging research, with reference to the
interaction of gut microbiota with stress and the nervous system in the control of
psychological processes and behaviour

the explanatory power of Hans Selye’s General Adaptation Syndrome as a biological
model of stress, including alarm reaction (shock/counter shock), resistance and
exhaustion

the explanatory power of Richard Lazarus and Susan Folkman’s Transactional
Model of Stress and Coping to explain stress as a psychological process (primary
and secondary appraisal only)

use of strategies (approach and avoidance) for coping with stress and improving

mental wellbeing, including context-specific effectiveness and coping flexibility.
Source: VCE Psychology Study Design (2023—-2027) reproduced by permission © VCAA

GROUNDWORK

This chapter will build on concepts you may have Groundwork quiz
come across in Chapter 2, Units 1 and 2 Psychology @ Chapter 3

and junior science. Before starting the chapter, check
how well you know the basics by completing this
groundwork quiz.

\ ‘
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]
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X N PROCESS OR SYSTEM ’ Hlovv can we teach primary school students about the
\ = DEVELOPMENT flight-or-fight-or-freeze response?

Page 472

FIGURE I Tn addition o~
stress-balls; there aie m&ni\ .

INVESTIGATION: Can diets rich in healthy bacteria and probiotics be used

LITERATURE REVIEW to treat stress-induced gastrointestinal damage? Page 47
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CONCEPT MAP ek

3.1 Psychobiological
stress responses

Internal stressors

o,

A

Shock
Alarm reaction

Counter shock

Sources of stress 3.2 Gene.ral
Adaptation Resistance
External stressors Syndrome
Exhaustion
Acute stress
Experiences of
stress Explanatory power
Chronic stress of GAS
S Primary appraisal
Physiological or-freeze response 33 Th
stress responses . € .
Transactional .
Hypothalamic— Model of Stress Secondary appraisal
pituitary—adrenal and Coping
28 Explanatory power of
Psychological Transactional Model
stress responses of Stress and Coping
Stress as a
. . 3.4 The )
psychobiological gut-brain Enteric nervous system
axis
process
Vagus nerve
Understanding ‘ ‘
the gut-brain Gut microbiome "ﬂ
axis [
Approach coping
3.5 Strategies strategies . .
for coping with Chronic stress, cortisol
SLEESS Gut-brain axis andiihciGBA

Avoidant coping
strategies

Context-specific
effectiveness

Coping
flexibility
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stress

the body’s
psychological

and physiological
response to an
internal or external
source of tension
(stressor)

stressor

a source of tension
that challenges a
person’s ability to cope

cumulative risk
the chance of
developing a health
problem due to

a build-up of risk
factors
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KEY IDEAS

+ Stress is a psychobiological response to an internal or external source of tension (stressor).

+ Internal stressors refer to stress that comes from our mind and body. External stressors
refer to stress that comes from the environment.

+ Acute stress occurs when a stressor produces a high level of physiological arousal (stress
response) for a brief time. Chronic stress occurs when the source of tension is prolonged
and perceived as beyond a person’s ability to cope with.

+ Two pathways are activated in the flight-or-fight response: the sympathetic adreno-
medullary system (SAM) releases adrenaline and noradrenaline, and the hypothalamic-
pituitary-adrenal (HPA) axis releases cortisol.

+ Both the sympathetic and parasympathetic nervous systems are involved in the freeze
response, but the response is dominated by the parasympathetic nervous system.

Have you ever felt so nervous about an upcoming exam or event that not only do you feel anxious,
but your chest tightens and your heart races? Stress is defined as the psychological and biological
response to internal and/or external sources of stress that challenge a person’s ability to cope.
The stress response is psychobiological (psychological and biological) in nature and results in
physiological arousal (activates or suppresses bodily functions). Stress affects people across all stages
of life, and sources of stress can vary greatly among people; for example, upcoming exams, tension
at home, work deadlines, relationship difficulties and physical injuries are all sources of stress.
In this topic, we will look at sources of stress, the difference between acute and chronic

stress, and the psychological and physiological elements of the stress response.

T

FIGURE 1 Sources of stress can vary greatly from upcoming exams to breaking your arm.

Sources of stress

A source of stress is referred to as a stressor — any situation, circumstance or stimulus that
impairs a person’s ability to cope. Stressors can be positive (e.g. excitement about a new
promotion) and negative (e.g. disappointment about losing your job). How we perceive and
respond to stressors is a crucial factor in determining our overall level of stress and our ability to
manage stress effectively. If stressors are not managed correctly and exceed a person’s resources
and ability to cope, then they may build up to increase our risk of developing serious physical
and mental health problems. This is known as cumulative risk. Even small daily hassles such
as being late for school, submitting assignments or missing the train can lead to cumulative risk.
Being able to identify where sources of stress orginate can help us manage stress.

OXFORD UNIVERSITY PRESS

This work must not be reproduced, stored, transmitted or circulated in any other form.



st) Pty Ltd on 08/05/2024 under licence.
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about the flight-or-fight-or-freeze
response? Go to page 472.
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DEVELOPMENT:

Internal stressors

Internal stressors are sources of stress that come from within us, originating from either our internal stressor
a source of stress
that comes from our

mind and body

mind or our physical body. Our mind can have a significant role in triggering stress responses.
For example, if we have negative self-talk or unrealistic expectations, this may cause us to

feel anxious or overwhelmed. Similarly, if we have high expectations for ourselves, such as
perfectionism or the need to always be productive, we may experience stress when we don’t meet
those expectations. Our body can also contribute to internal stressors. Physical factors such as
illness, fatigue and chronic pain can affect our mood and overall sense of wellbeing, leading to
stress. Other potential internal stressors are our genetic make-up, hormones, physical health,
personality and negative thinking patterns. By identifying and addressing internal stressors, we
can act to help reduce our overall stress levels and improve our ability to cope with stress.

External stressors

External stressors are sources of stress that stem from our environment. External stressors external stressor
a source of stress
that comes from the

environment

can be positive or negative, and include a wide range of circumstances such as:

* pressures at home: this can include chores, family conflicts, caregiving responsibilities, or
other household stresses

e demands from school and/or work: this can include academic pressure, work deadlines, or
difficult relationships with colleagues or supervisors

* major life changes: this can include positive events such as getting married, having a baby
or buying a new home, as well as negative events such as the illness or death of a loved one
or job loss

» financial problems: money troubles, debt, recession and unemployment can be significant
sources of stress

» isolation: lack of social support or feeling disconnected from others can be a major source
of stress

» social relationships: difficulties in relationships with friends, family or romantic partners
can also contribute to stress levels.

It is important to remember that both internal and external stressors are not always within
our control. However, we can learn to manage our responses to stressors through coping
strategies and stress management techniques.

TABLE 1 Examples of internal and external stressors

Internal stressors External stressors

*  Underlying medical .

conditions
* Mental health problems
* Physical health
¢  Immune system
* Genetics
* Thinking patterns
* Lack of sleep
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Psychological: rumination, | *

depression, anxiety,
catastrophic thinking
Personality traits
Drug-use internal triggers:
negative or unwanted
emotions, anger, fear, loss,
mental or physical illness

Family problems .

Social relationship
difficulties

School demands

Work issues

Financial problems
Change stressors: moving
house, changing school or
job, marriage, divorce

Pollution, noise,
temperature, crowding
Drug-use external triggers:
places, people, seeing drug
and alcohol consumption in
media (e.g. movies, songs,
images)
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FIGURE 2 Finding
a redback spider
on your arm might
trigger an acute stress
response.

acute stress

an intense, short-term
stress response that
is induced shortly
after a perceived
stressor

chronic stress

a prolonged
physiological or
psychological
response induced by
a long-term internal
or external stressor

cortisol

the main stress
hormone released
by the adrenal
glands for arange
of vital functions,
including increasing
blood glucose levels
and regulating
metabolism and the
immune response

endocrine system
the network of glands
and organs in the
body that synthesise
hormones and release
them into the
bloodstream

Athletic competition

Presenting at school

or work

Weightlifting

Intermittent fasting

Knocking a
glass over

FIGURE 3 Different sources of acute and chronic stress

110 PSYCHOLOGY FOR VCE UNITS 3 & 4

Acute stress

ion Education (Aust) Pty Ltd on 08/05/2024 under licence.

Experiences of stress
Acute stress

Acute stress is a brief and intense response to a perceived stressor. It typically develops
quickly and does not last very long. The stress response to acute stress is high and can
include physiological symptoms such as increased heart rate, rapid breathing and a surge of
adrenaline. Acute stress is often triggered by a specific event or situation that is perceived as
threatening or challenging. Examples of acute stressors are watching a scary film, skydiving,
and encountering a dangerous spider (Figure 2).

Acute stress is typically short lived, and the source of the stressor is not long lasting. Once
the stressor has passed or been removed, the stress response will usually subside quickly.
While acute stress can be uncomfortable or unpleasant in the moment, it is generally not
harmful in the long term, and may even be beneficial in some situations by helping us to
respond quickly and effectively to perceived threats. However, if acute stress persists over
time or is not managed effectively, it can increase the risk of developing more serious physical
and mental health problems.

Chronic stress

Chronic stress is a type of stress that occurs when a stressor is prolonged or ongoing
and is perceived to be beyond a person’s ability to cope with. This can include ongoing
work pressures, financial difficulties and relationship problems. One of the key features of
chronic stress is that it causes an ongoing low-level physiological arousal response through
the hypothalamic—pituitary—adrenal (HPA) axis, which you will learn about later in

this topic.

In chronic stress, the prolonged nature of the stressor causes the stress hormone cortisol
to circulate through the bloodstream. Cortisol is released in response to stress and is involved
in the body’s stress response. Elevated cortisol levels over a prolonged period can suppress the
immune system and lead to increased risk of illness and other health problems.

Chronic stress can also have a negative impact on mental health, leading to conditions
such as anxiety, depression and burnout. It is important to manage
chronic stress effectively to promote overall physical and mental
wellbeing. Exercise, relaxation techniques, time management

and seeking social support are all strategies that can be
Chronic stress applied to help manage chronic stress.

Heavy traffic on
school/work commute

Physiological stress
responses

Flight-or-fight-or-freeze response

The biological aspect of the stress response involves

Annoying boss

Studying or working
long hours every day

Persistent relationship
problems

Poor sleep habits activating the autonomic nervous system and the

Negative friendships endocrine system. The autonomic nervous system
regulates involuntary bodily functions such as heart rate,
blood pressure and breathing, whereas the endocrine
system releases hormones that help to regulate bodily
functions. When we perceive a threat or a stressful

situation, the biological stress response is triggered,
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which can activate the flight-or-fight-or-freeze response. This is an unconscious, automatic
response that prepares the body to flee from the threat, fight it or freeze and assess the situation.
In the early stages of human and animal evolution, the flight-or-fight-or-freeze response
was essential for survival and was considered to be an adaptive response. However, today,
there are many reasons why we experience the flight-or-fight-or-freeze response that are
not necessarily due to imminent danger. For example, public speaking, taking an exam, or
encountering a social situation that we perceive as threatening can also trigger the stress
response. Although the flight-or-fight-or-freeze response can be helpful in some situations, it

can also have negative consequences if it is activated too often or for prolonged periods of time.

The sympathetic nervous system is generally responsible for activating the flight-or-fight
response, which can include increased heart rate, blood pressure and respiration. The freeze
response is typically associated with the parasympathetic nervous system and involves a decrease
in activity and a decrease in physiological arousal. This can involve slowing of the heart rate
and breathing, and a decrease in muscle tension. Figure 7 in Topic 2.1 shows a summary of
physiological responses controlled by the parasympathetic and sympathetic nervous systems.

Flight
response = The response is to

flee from the threat
Fight
response The response is

to confront the threat

Threat
b

Freeze 7\1 The response is shock
response

and immobility

i\

FIGURE 4 The flight-or-fight-or-freeze response had an evolutionary purpose to increase an animal’s chances
of survival.

Flight-or-fight responses

"To assist our bodies in fighting or running away from a perceived threat, our body may
release the stress hormones adrenaline and noradrenaline (also known as epinephrine and
norepinephrine). Adrenaline is a hormone that can provide a quick surge of energy; it is often
referred to as the “flight-or-fight” hormone. Adrenaline can dilate our air passages to increase
oxygen supply to the muscles we use to fight or run away from a threat. It can also trigger
blood vessels to contract and redirect blood to important muscle groups such as the heart and
lungs. Adrenaline can also heighten awareness and increase a person’s strength. Noradrenaline
is a hormone that increases our arousal. During stress, it enables greater focus and levels of
awareness, which can improve our responsiveness to the stressor. Noradrenaline also increases
blood pressure and assists redirection of blood flow from areas of less importance such as skin
and digestion to more crucial areas such as skeletal muscles for a quick escape.
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flight-or-
fight-or-freeze
response

the body’s automatic
physiological
response to a
stressor or threat,
whichresultsina
person escaping
the stressor (flight),
confronting the
stressor (fight) or
becoming immobile
(freeze); also known
as the stress
response

adaptive response
an action that is
considered to be
appropriate or
effective against

the environmental
stimulus

ClickVi

e
Fight or flight

response

adrenaline

a hormone that is
released from the
adrenal glands during
the stress response
toincrease energy;
also known as
epinephrine

noradrenaline

a hormone that is
released from the
adrenal glands during
the stress response
toincrease arousal;
also known as
norepinephrine
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sympathetic
adreno-medullary
system (SAM)
the pathway used by
the brain to activate
the sympathetic
branch of the
autonomic nervous
system and initiate

a flight-or-fight-or-
freeze response to
acute stress

amygdala

an almond-shaped
structure located in
the medial temporal
lobe of the brain that
is central to emotion,
aggression and implicit
learning

adrenal medulla
the inner part of the
adrenal gland that can
synthesise adrenaline
and noradrenaline

tonic immobility
a state of temporary
paralysis and muscle
rigidity in response to
the perception of a
threat or danger

hypothalamic—
pituitary-adrenal
(HPA) axis

the interaction
between the
hypothalamus, the
pituitary gland and
the adrenal glands
to produce cortisol
in response to a
perceived stressor

hypothalamus
aregion of the brain
that has a vital role
in coordinating many
bodily functions,
including hormone
secretion from the
pituitary gland

corticotropin-
releasing
hormone (CRH)

a hormone released by
the hypothalamus that
triggers the release of
adrenocorticotropin to
activate the adrenal
cortex
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The secretion of adrenaline and
noradrenaline in response to stress occurs
through the sympathetic adreno-
medullary system (SAM). This
proceeds as follows.

1 A potential threat is detected by

the amygdala, which triggers the

hypothalamus.

Sympathetic
2 The hypothalamus activates the —nervous
sympathetic nervous system. system

3 The sympathetic nervous system
signals the adrenal glands to secrete
the stress hormones adrenaline and

..g e0°
0%, ® Adrenaline and
° \:noradrenaline Bloodstream

noradrenaline from the adrenal
medulla.

Adrenaline and noradrenaline enter
the bloodstream to energise various
organs and systems in the body,

. . FIGURE 5 The sympathetic adreno-medullary system (SAM)
including the heart, lungs and muscles,

preparing the body for a flight-or-fight
response to the threat.

Freeze response

The freeze response occurs when a person or an animal
assesses the stressor and remains very still to avoid injury,
further injury or attack. An example of this is tonic
immobility, where an animal pretends to be dead so that
the predator will leave it alone. In the freeze response, the
sympathetic and parasympathetic nervous systems are

both involved, but the response is mostly dominated by the
parasympathetic nervous system. When the parasympathetic
nervous system is dominant, heart rate, respiration rate and

FIGURE 6 A mouse freezing in
response to the stress of being
attacked by a predator

overall physiological arousal decrease — this assists the animal
to conserve energy and “freeze”.

Hypothalamic—pituitary-adrenal axis

Adrenaline and noradrenaline are not the only hormones released in the stress response.
Cortisol is a stress hormone that helps the body maintain a heightened state of arousal.
Cortisol has several effects: it increases blood sugar levels, energises the body, improves
metabolism and reduces inflammation. Cortisol is released into the blood shortly after
adrenaline and noradrenaline are released from the SAM pathway. This is because the effects
of cortisol last longer and help the body to cope with prolonged stress. Unlike adrenaline and
noradrenaline, which are released via SAM, cortisol is released into the bloodstream via a
pathway called the hypothalamic—pituitary—adrenal (HPA) axis. The HPA axis involves
the following steps.

1 The amygdala in the brain perceives a threat and sends a message to the hypothalamus.
2 The hypothalamus releases corticotrophin-releasing hormone (CRH).

3 CRH activates the pituitary gland to release adrenocorticotropin (ACTH).
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4 ACTH passes through the bloodstream
to eventually stimulate the adrenal
glands; the adrenal glands trigger the

adrenal cortex to secrete cortisol.

5 Cortisol enters the bloodstream to aid Amygdala

the stress response.
Hypothalamus

Cortisol and chronic stress
Chronic low-level stress can keep the HPA

axis activated, resulting in the continual
release of cortisol into the bloodstream.

hormone (CRH)

When cortisol is present in the bloodstream Pituitary gland

for long periods, it can suppress the immune
system, leaving the body vulnerable to

physical and psychological illnesses. Adrenz);(érrt[i‘;}))tropin .
Once the source of stress is removed, 3
the body can start to return to normal. °©

Acetylcholine is released, which helps to
lower the levels of stress hormones such
as cortisol, adrenaline and noradrenaline.
However, it can take some time for the
effects of these hormones to dissipate |

Bloodstream

Study tip

Adrenaline and
noradrenaline are
released through SAM,
whereas cortisol is
released through the
HPA axis. You will only
be assessed on the
HPA axis.

Corticotrophin-releasing

To target in blood

Adrenal cortex

e ©
@ Cortisol
e @

]
(¢}

(5]

completely, and the immune system [e055578 0 55 8= )

may take some time to recover from the
suppressive effects of cortisol. FIGURE 7 The hypothalamic—pituitary—adrenal axis

Research has suggested that there are individual differences in people’s physiological
responses to a chronic stressor. For example, one researcher found that different people
produce different levels of stress hormones when exposed to the same stressor. These
findings show that not everyone responds in the same way to the same stressor.

Based on your understanding of stress, explain why people may respond differently
to the same stressor.

Psychological stress responses

The psychological aspect of stress involves how a stressor is perceived and how the mind responds.

When a stressor is identified as a potential threat, the brain quickly assesses the situation, and
the sympathetic and parasympathetic branches of the autonomic nervous system are involved
in the stress response. Stress hormones such as adrenaline, noradrenaline and cortisol are
released into the bloodstream, leading to significant changes in both the brain and the body.
In terms of cognition, the psychological stress response is characterised by racing
thoughts and heightened senses. Racing thoughts can help us quickly assess the situation and
determine the appropriate response to the stressor. This can include choosing whether to
avoid the stressor (flight), confront it (fight) or remain still (freeze). Heightened senses such
as sight, smell and touch can help the brain better process and respond to perceived danger

Click
Cortisol and

the HPA axis

pituitary gland

a small gland located
at the base of the
brain under the
hypothalamus that
controls several
hormone glands in
the body

adrenocortico-
tropin (ACTH)

a hormone produced
by the pituitary gland
that acts on the outer
part of the adrenal
glands to stimulate
cortisol secretion

acetylcholine

a neurotransmitter
that plays an
important role in brain
and muscle function
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in the environment. The psychological stress response can also have negative effects, such as
impairing cognitive function and decision-making, and contributing to the development of

mental health disorders such as anxiety and depression.

The psychological response to stress can also include how we feel in relation to our

stressors, which can have negative impacts on our mental health over time. Long-term

exposure to stress can lead to a range of negative psychological impacts, including:

anxiety: feelings of apprehension and worry about something with an uncertain outcome
nervousness: feelings of apprehension or concern

sadness: emotional pain linked to loss, grief and disappointment

anger and irritability: feelings of frustration, hostility and impatience

depression: persistent feelings of severe sadness and despondency

rumination: repeatedly thinking about a problem without finding a solution

catastrophic thinking: tending to dwell on worst-case scenarios

memory bias: tending to recall negative or frightening aspects of a situation

memory problems: having difficulty with concentration, memory consolidation

and retrieval.

3.1 REAL-WORLD PSYCHOLOGY

Psychobiological stress responses in an experimental
office environment

Kerr et al. (2020) in Switzerland conducted a controlled experiment to simulate

social pressure in an office environment. They manipulated the stress experienced

by participants and closely monitored their psychobiological stress responses. The
simulated office environment elicited both biological and psychological stress responses
in participants.

Participants wore heart monitors while sitting at desks with computers. They were
asked to behave as though they worked for an insurance company and were to compute
sales numbers and book appointments. At specific intervals, participants gave saliva
samples and answered psychological questionnaires.

The experiment included three conditions while working on the computer
tasks — two experimental conditions and a control. One group of 10 participants
underwent a stress test that elicited social pressure: an actor playing a human resources
officer informed the participants that they would be interviewed in 20 minutes for a
promotion. A second group of 10 underwent this same stress test but also experienced
task interruptions in the 20 minutes after being informed (e.g. continual chat messages
from their manager). A third control group of 10 did not receive either stressor.

The researchers found that the office-related stress test led to psychological and
biological stress responses among participants. The two groups that experienced the
stress test demonstrated increased cortisol levels, increased heart rate, and lower heart
rate variability compared to the control group. This suggests an activation of the HPA
axis and the autonomic nervous system that typically occurs with stress. The stress test
groups also demonstrated a psychological stress response, reporting higher perceived
stress, worse mood, and stronger declines in calmness compared to the control group.
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The task interruptions appeared to aggravate the biological stress response. Subjects

who received the stress test and the work interruptions demonstrated increased salivary

cortisol compared to the group who received the stress test only, suggesting that getting

interrupted while anticipating an anxiety-provoking social interview led to even further

activation of the HPA axis.
Apply your understanding
1 Identify the aim of this study.

2 Identify the experimental design and suggest one advantage and one limitation of

this design.

3 Write a research hypothesis for this controlled experiment.

Identify the independent variable in this experiment.

5 Explain why the researchers used the measures outlined in this experiment. Justify

your response.

6 Analyse the findings of this experiment and discuss the implications of these results

on people’s stress.

Describe and explain

1 Define “stress”.

2 Explain why stress is considered a
“psychobiological” process.

3 Describe how each of the following aids the
stress response.
a Adrenaline
b Noradrenaline

¢ Cortisol

Apply, analyse and compare

4 Differentiate between internal stressors and
external stressors and provide two examples
of each.

5 Leo has just found out she scored 2 out of 20
on her Psychology test. Terribly upset with her
result, L.eo experiences a fast heart rate, shaking
hands and feels faint. Apply your understanding
of the stress response to assess whether Leo is
experiencing acute or chronic stress.

6 Arabella is a competitive member of a mixed
football team. When her team won the final
match of the season, Arabella was overjoyed to
be presented with the “best and fairest” award

the following day. When accepting

her award, her pupils dilated, her heart rate
increased, and she felt a surge of energy and
excitement to rush to the stage. Apply your
understanding of the psychological and biological
processes of the stress response and compare
Arabella’s response to the award with Leo’s
response in Question 5 to the low test score.

Design and discuss

7 Create a labelled/annotated diagram or flow

chart to illustrate the psychological and biological
processes involved when a stressor is perceived.
Discuss the different ways the body can respond
in the flight-or-fight-or-freeze response. In your
discussion, include appropriate nervous system
involvement and biological sequences including
brain structures, hormones and associated
changes to the body.
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endocrinologist

a medical
professional who
specialises in treating
and diagnosing
hormone-related
conditions

General
Adaptation
Syndrome (GAS)
a biological model
that describes the
physiological changes
the body undergoes
during stress

e ClickVi
‘@B

. General
i Adaptation

Syndrome
(GAS)

alarm reaction
the first stage of the
General Adaptation
Syndrome, in which
the body responds
with shock and then
counter shock

shock

the first phase of the
alarm reaction, when
the body reacts to
astressorasifitis
injured, resulting in

a decrease in blood
pressure and body
temperature
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KEY IDEAS

+ Alarm reaction is the first stage of the General Adaptation Syndrome (GAS) and
consists of two phases: shock and counter shock.

+ Resistance is the second stage of GAS and is also known as the adaptive stage.
During resistance, the body adjusts to the stressor while stress hormones adrenaline,
noradrenaline and cortisol circulate through the bloodstream. During this stage, the
presence of cortisol results in the immune system being suppressed.

+ Exhaustion is the third stage of GAS, where the body’s resources are depleted, and the
person or animal is susceptible to serious illness.

@

As you learnt in Topic 3.1, stress largely impacts on our body’s ability to function.
Hungarian—Canadian endocrinologist Hans Selye contributed to our understanding of how
biological processes involved in the stress response could potentially lead to illness and death.
He discovered this by chance when he was experimenting with a new sex hormone that was
injected into rats. Initially, he thought that the effects he saw were due to the hormone itself.
However, he soon realised that the rats all appeared to go through the same physiological
processes, regardless of whether he exposed them to low temperatures, surgical injury,
excessive exercise or different drugs.
Through his observations, Selye
identified a predictable three-stage
pattern of physiological responses that
he called the General Adaptation
Syndrome (GAS). GAS is the
body’s way of adapting to and dealing
with a perceived prolonged stressor
or stressors and its three stages
include alarm reaction, resistance and
exhaustion. Selye also found that not

everyone goes through all three stages
and that the exhaustion stage is only
reached if exposure to the stressor is

FIGURE 1 Hans Selye is referred to as the “father of stress”
because of his research on stress in mice.

persistent and not resolved.

Alarm reaction

Alarm reaction is the first stage of GAS; it occurs immediately when a person or animal
first encounters or realises that there is a threat or stressor. The alarm reaction consists of two
phases: shock and counter shock.

Shock

Shock is the first phase of the alarm reaction. In the shock phase, the body responds as
though it is injured. Body temperature and blood pressure momentarily drop as the person
or animal becomes aware of the situation and processes it. During shock, the body’s ability
to manage the stressor is temporarily lowered. After the shock phase, the body rebounds with
the countershock phase.
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Counter shock

Counter shock is the second phase of the alarm reaction and follows shock. During counter
shock, the body increases its resistance to the stressor through the release of stress hormones
such as adrenaline, noradrenaline and cortisol into the bloodstream. This effectively increases
heart rate and respiration rate and releases more glucose into the bloodstream by diverting
it from the gastrointestinal tract to muscles and other body parts in preparation for an
emergency response. In other words, the countershock stage is when our flight-or-fight-or-
freeze response is activated.

Sometimes a stressor can be dealt with soon after the initial stress encounter. For example,
a student might be temporarily shocked and then upset by a test result, but after a few
minutes their bodily systems return to normal and they are able to study normally. However,
if a stressor is not dealt with immediately, the body will enter the next stage of GAS.

Resistance

Resistance is the second stage of GAS. The resistance stage is an “adaptive” stage where
the parasympathetic nervous system acts to reduce heart rate and respiration rate while blood
glucose and stress-related hormones such as adrenaline and cortisol continue to circulate
through the body. This stage keeps the body prepared for action, and the ability to deal with
the stressor rises above normal. If the stressor persists, the person remains in an elevated
state of arousal with greater energy resources at their disposal to deal with the situation and

physiologically adapt to higher levels of stress.

***

FIGURE 2 Exposure to stress
for extended periods of time
can depress the immune system
and leave us more susceptible to
environmental pathogens and

Because the body has a limited ability to remain
physiologically aroused for extended periods of time,
adaptation to stressors through continued circulation of stress
hormones, particularly cortisol, can depress the immune
system. When this occurs, a person becomes more vulnerable
to viral or bacterial infections circulating in the environment
and may start to show cold or flu symptoms. The resistance
stage is also characterised by “energy conservation” as the
individual tries to focus on the stressor at hand. For example,
a person may decline social invitations or become absent from
work or school and may have trouble focusing, remembering
and staying awake. They may appear withdrawn because they viruses.
are conserving energy to deal with their stressor.

Exhaustion

Exhaustion is the third stage of GAS and occurs when the body’s ability to meet the
demands of a stressor starts to decline. As a person’s biological resources become severely
depleted, they become susceptible to more serious illnesses such as stomach ulcers, sleep
disorders, fatigue, high blood pressure, heart disease, anxiety and depression. In extreme
circumstances, exhaustion can result in death. Organs such as the heart are particularly
vulnerable to environmental factors and often show the first signs of serious illness (e.g. heart
attack). If a person reaches this stage of GAS, they are often both mentally and physically
exhausted and may show signs of burnout.
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counter shock
the second phase
of the alarm
reaction, when the
body activates the
sympathetic nervous
system to produce
adrenaline and
engage the flight-
or-fight-or-freeze
response

Study tip

Cortisol is released
during alarm reaction -
specifically during
counter shock.

resistance

the second stage

of the General
Adaptation Syndrome,
in which the body
adapts to a stressor
and stress hormones
continue to circulate
to keep resistance
levels high, continued
cortisol suppresses
the immune system
and illnesses such as
headaches and colds
can occur

exhaustion

the third stage of the
General Adaptation
Syndrome, in which
resources are
depleted, and serious
illness can occur

due to long-term
suppression of the
immune system
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study tip Stage 1 Stage 2 Stage 3
Alarm reaction Resistance Exhaustion
You can remember the
three main stages of Shock  Counter
GAS and their order shock
with the acronym High level of
ARE: Alarm reaction, resistance
Resistance and
Exhaustion.
Normal level
of resistance
to stress
Low level of
resistance
Time
FIGURE 3 The stages of the General Adaptation Syndrome (GAS)
Explanatory power of GAS
explanatory Explanatory power is the degree to which a model or theory can accurately explain the
power ) subject it relates to. As mentioned earlier in this topic, GAS was first modelled from a
the degree to which a . . . ..
model or theory can laboratory experiment that used non-human subjects. The data obtained from monitoring the
accurately explain physiological responses of rats to artificially constructed stress-inducing situations showed
EZE ts:?ti(:t matterit  ,redictable patterns. Unfortunately, many test subjects died during more extreme exposure
conditions. This model provided clear and empirical evidence of a causal link between stress
and illness. The GAS model went on to further show that prolonged exposure to extreme
stress can lead to death.
Due to the purely biological nature of the findings and the use of non-human subjects,
it did not provide a full picture. Today we know that when we experience chronic stress, we
do not just focus on the physiological aspects; we also consider psychological factors (how a
stressor is perceived and the mental state of the person) and social factors (family support,
employment status or financial situation), which interact and play equally important roles.
Consequently, the explanatory power of GAS is small. A summary of the strengths and
limitations of the GAS model is given in Table 1.
TABLE 1 A summary of the strengths and limitations of the General Adaptation Syndrome model
e The model provides an explanation for the * The model assumes everyone has the same
physiological processes involved during stress. biological response to a stressor.
¢ The model reveals a causal link between stress | * The model attempts to generalise results from
and illness. non-human subjects to humans.
¢ The model shows a predictable sequence *  The model fails to address how psychological
of stages with a detailed explanation of and social factors affect the stress response.
each stage.
* Findings are based on sound empirical
evidence obtained through controlled
experiments.
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3.2 WORKED EXAMPLE

Recognising stages of GAS

Ghani has two weeks to prepare for three Year 12 exams. He works part time and lives in a single-parent
home where he is often left to care for his four younger siblings. Although Ghani is used to juggling
responsibilities and does so successfully, he often feels tired after studying, working and caring for his
siblings. The extra effort of preparing for examinations has added to Ghani’s workload and led to him
feeling incredibly stressed. The day before the first exam, Ghani wakes up with a temperature and sore
throat. While Ghani’s body provided the necessary physical resources to deal with the challenges of study,
family and work, it has left him vulnerable to infection.

Use information from the scenario to discuss why Ghani is experiencing the resistance stage of GAS.

(4 marks)

Solution

P ],

Step 1: Identify the This question uses the command term “discuss”, which means the response should present a

command terms in the
question and determine
what they require.

Step 2: Look at the mark
allocation to determine
how many pieces of

information are required.

Step 3: Recall the
distinguishing features
of the resistance phase
of GAS.

Step 4: Identify key
information from the
scenario that relates

to the resistance stage
of GAS.

Step 5: Apply your
understanding of GAS
to explain how key
information from step 4
models the resistance

stage.
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clear, considered and balanced argument that identifies issues and presents the strengths and
weaknesses of one or more arguments, ideas or opinions.

There are 4 marks allocated to this question, so four key pieces of information will need to
form the response.

Resistance is the second stage of GAS and is also known as the adaptive stage as the body

adjusts to the stressor while stress hormones adrenaline, noradrenaline and cortisol circulate

through the bloodstream. During this stage, the immune system is suppressed due to the

presence of cortisol, and a person is vulnerable to mild illnesses.

* Ghani’s stressors, including work, caring for younger siblings, and study, have not
reduced or been resolved.

* Ghani feels more tired and mentally stressed due to stressors.

*  Ghani falls physically ill due to an infection the day before his first exam.

Ghani’s stressors, including work, caring for younger siblings and study, have not reduced
or been resolved and cause him to enter the second stage of GAS — resistance. This is shown
through the additional effort needed to study for exams beginning to affect Ghani’s health.
(1 mark)

The stress hormone cortisol, which is released during counter shock (second stage

of alarm reaction) has continued to circulate in Ghani’s bloodstream. (1 mark)

In the second GAS stage of resistance, the long-term presence of cortisol and

other stress hormones eventually suppresses the immune system. (1 mark)

This has left Ghani more susceptible to infection, which has resulted in him

having a temperature and sore throat on the day before his first exam. (1 mark)
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Describe and explain

1 Identify three stress hormones that are released
during alarm reaction.

2 Explain why the General Adaptation Syndrome
is considered to be a biological model.

3 Outline the three stages of the General
Adaptation Syndrome.

Apply, analyse and compare
4 Contrast two key features of shock and
counter shock.
5 Analyse the role of the hormone cortisol in the
stress response and compare how it affects a
person’s body before and after prolonged stress. 7

Design and discuss

6 Hetty has worked in the same job for 20 years.
Recently, her company was purchased by new 3
owners who have decided to increase demands
on all staff. Hetty now works more than 50 hours

120 PSYCHOLOGY FOR VCE UNITS 3 & 4

a week and finds it difficult to juggle

work, family and caring for her elderly parents.
After four weeks, Hetty begins to experience
severe headaches and fatigue and easily catches
colds. After one year of trying to meet the
demands of the new owners, Hetty collapses at
work and is taken to hospital with a suspected
heart attack. With reference to the scenario,
apply your knowledge of General Adaptation
Syndrome to discuss the biological processes
that Hetty experienced during the resistance
and exhaustion stages of General Adaptation
Syndrome.
Draw the graph for the General Adaptation
Syndrome and annotate what occurs during
these stages: alarm reaction (including shock and
counter shock), resistance and exhaustion.
Evaluate the explanatory power of the General
Adaptation Syndrome by discussing its strengths
and limitations.
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Transactional
Model of Stress
and Coping

a psychological
model of stress that
proposes a person’s
ability to cope with
stressis influenced
by how they assess
the stressor

appraisal

a subjective
assessment of

a stimulus or an
environment made
by an individual

SR b Click
The

Transactional
Model of Stress
and Coping

primary
appraisal

the initial stage of
evaluating a stressor,
during which an
individual assesses
whether the stressor
is significant

secondary
appraisal

the second stage of
evaluating a stressor,
during which an
individual assesses
whether they have
the resources and
capacity to cope
with the stressor
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KEY IDEAS

+ The Transactional Model of Stress and Coping focuses on how a person perceives a
stressor (psychological) and views this as a transaction between the individual and their

environment.

+ There are two stages of the Transactional Model of Stress and Coping: primary appraisal and
secondary appraisal.

+ Primary appraisal is the first stage of the Transactional Model of Stress and Coping, in which
the individual evaluates the significance of a stressor. Possible appraisals are harm/loss,
threat, challenge and neutral/irrelevant/benign.

+ Secondary appraisal is the second stage of the Transactional Model of Stress and Coping, in
which the individual evaluates whether they have the resources to cope with the stressor.
Coping strategies are employed at this point.

In Topic 3.2, you learnt about how Selye’s GAS provided an empirically tested biological
explanation of physiological processes involved in an animal’s stress response. A limitation
of the GAS model is that it does not consider the psychological or the social aspects of stress.
In this topic, we will examine Lazarus and Folkman’s Transactional Model of Stress and
Coping, which focuses on psychological processes, the individual nature of how stressors are
perceived and coping strategies. We will also explore the explanatory power of this model,
including its strengths and limitations.

US psychologists Richard Lazarus and Susan Folkman’s (1984) research deviated from the
traditional biological model of stress by directing attention to the important psychological and
cognitive processes involved during stress. Their research triggered a shift from using non-
human subjects to study stress to studying human subjects. In Lazarus and Folkman’s model
of stress, stress is seen as a “transaction’ between the person and their environment, where the
person’s individual interpretation or appraisal of the stressor assesses how great a threat the
stressor is and whether the person has the support or resources to cope with it.

Our initial appraisal of a potential stressor may occur consciously or unconsciously,
and our appraisals will vary depending on factors such as personal beliefs, values, goals,
circumstances, life experiences and personality. For example, consider an individual who
has a family that relies on them, a mortgage and a job where their major skill set is now being
automated by artificial intelligence (AI). This person might instantly and unconsciously
appraise being made redundant (the stressor) as an extreme threat because redundancy would
make their life particularly difficult. However, a person who is single and living at home with
their parents might appraise the same stressor as a minor annoyance or even as a positive
opportunity to find a more interesting job.

Lazarus and Folkman’s model outlines two main stages of appraisal: primary appraisal
and secondary appraisal. The two stages may occur separately or simultaneously.
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Study tip Primary appraisal

In primary appraisal, Primary appraisal is the initial stage of evaluating the stressor, during which the individual
a challenge is always

perceived as positive assesses the significance of the stressor. Primary appraisal involves little reflection as people

and energising; for can interpret situations efficiently using their past experiences. During this stage, the stressor
example, being chosen
as the lead in the

school play or gaining e irrelevant — the stressor is perceived as not presenting any significant issues to the

is first appraised as either:

entry into a desired individual and is therefore assessed as non-stressful
course.
¢ benign/positive — the stressor is perceived as either not harmful (benign) or directly

improving outcomes for an individual, so is seen as positive and is therefore assessed as

irrelevant non-stressful

an appraisalin

which an individual » stressful — the stressor is perceived as having an impact on an individual that causes them
perceives a stressor to worry or respond.

to not present

any issues Events that are irrelevant or benign/positive do not cause stress. The Transactional Model
benign/positive of Stress and Coping only continues for events that are appraised as stressful. If an event,

an appraisal in such as being made redundant, is appraised as stressful, it can be further categorised as a:

which an individual
perceives a stressor
to not have any example, the person being made redundant might think “I have lost my source of income”
negative effectsorto
benefit the individual

¢ harml/loss — the event is evaluated to have caused some type of damage or loss. For

threat — the event is evaluated to potentially cause harm or loss in the future. For
example, the person being made redundant might think “I might not be able to afford to

StreSSﬁ.ﬂ go on holiday next year”

an appraisal where ) )

the individual ¢ challenge — the stressor is evaluated as an opportunity for personal growth or

perceives a stressor improvement. For example, the person being made redundant might think “I can try to

to be a source of
worry or emotional i ) o
sensitivity as a challenge is always considered to be positive. However, a challenge does not guarantee

look for a new role that offers more money and flexible hours”. A stressor that is perceived

harm/loss a positive outcome — this is the difference between a challenge and benign/positive stressor.

an appraisal that

some type of damage
or loss has occurred 3.3 SKILL DRILL

threat P[anning and Conducting stress 3 Write a suitable hypothesis for the

an appraisal that . : !
investigations investigation.

there may be harm or
loss in the future Need help planning and conducting

Key science skill: Plan and conduct
investigations

challenge

an appraisal that
there is opportunity
for personal growth,
or something might
have a positive

investigations? Go to Topic 1.3 in your

Psychology toolkit.
A researcher wants to investigate how ) _

a stressful event (climate change) is
primarily appraised by members of

x

TTANNY

outcome different political parties (e.g. Greens,
Labor, Liberal).
1 Outline an experimental design the
researcher could use to conduct this
investigation.
2 Explain why collection of qualitative
data would be useful in this FIGURE 1 How might different political party
investigation. members appraise climate change?
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Secondary appraisal

Secondary appraisal is where an individual evaluates whether they have the resources and

capacity to cope with the stressor. This is a more conscious cognitive process during which

coping options and strategies are evaluated. These options can be internal (determination and

positive mindset) or external (financial and emotional support from family and friends). For

example, a person who has been made redundant might apply for another position and ask

a family member to help them practise their interview skills. L.azarus and Folkman outlined

two different types of coping strategies:

* emotion-focused coping — applying coping strategies that target the emotional aspects
of a stressor to indirectly deal with the stressor

* problem-focused coping — applying coping strategies that directly target the stressor,
aiming to reduce it in a practical way.

The more the demands of the stressor exceed the support available from coping strategies
and resources available, the greater the stress experienced by an individual, which often leads
to a greater stress response. During secondary appraisal, it is also possible for the individual,
after considering their coping options, to re-evaluate or reappraise whether they have the
resources to cope. During the reappraisal process, the stressor can be viewed as more severe
or more manageable than originally thought.

Stressor

'

Primary appraisal
“How significant is this event?”
“Is this something I have to deal with?”
“Does this matter to me?”

|
' ! '

Ber}lgn Irrelevant Stressful
positive
' | | |
Do not Harm/loss Threat Challenge
cause stress + + *

Secondary appraisal
“What, if anything, can be done?”
“How am I going to deal with this?”
“What do I have to cope?”
“What do I need to cope?”

Y 7

Coping resources
are unable to meet the
demands of the
stressor

Coping resources

are able to meet

the demands of
the stressor

Stress is managed Stress is
or reduced heightened

FIGURE 2 The Transactional Model of Stress and Coping: during secondary appraisal, there can be a reappraisal
of the stressor so that it may be considered less or more stressful than originally thought.
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cope
exhibit thoughts and
behaviours that help
manage stress

coping strategy
action or thought
process used to help
manage or eliminate
stressors

emotion-focused
coping

coping strategies
that focus on
regulating emotions
and feelings about

a stressor rather
than addressing the
stressor directly

problem-focused
coping

coping strategies
that focus on taking
actions to address a
stressor directly
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Explanatory power of the Transactional Model
of Stress and Coping

Lazarus and Folkman’s Transactional Model of Stress and Coping moved away from
focusing on the biological processes of the stress response to focus on the conscious and
psychological aspects of how we perceive and react to stressors. Lazarus and Folkman
developed a framework that highlighted how an individual interprets and interacts with a
given stressor or situation. It factors in a person’s unique cognitive evaluation of the situation
and the consequent coping strategies employed that reflect the transactional nature of

this model.

Unlike the biological model (GAS), each person is viewed to have an active rather than a
passive role in the appraisal of the situation. The dynamic and individual nature of how the
stressor is viewed also provides some explanation as to why there is variability in both the
assessment of a stressor and the stress response.

The Transactional Model of Stress and Coping provides a compelling case for the

individual and psychological nature of how a stressor is appraised and consequently coped
with. However, this model makes it difficult to validate the findings through experimental/

controlled research. The major strength of the model — an individual’s distinctive evaluation

of a stressor — becomes a “double-edged sword” because of the enormous variability in a

person’s appraisal and consequent response. A summary of the strengths and limitations of

the model is given in Table 1.

TABLE 1 A summary of the strengths and limitations of the Transactional Model of Stress and Coping

The model highlights the conscious, active and

psychological characteristics of appraisal of a stressor.

Appraisal is personal and likened to a transaction
between the individual and their environment.
The model reflects the individual’s ability to assess
and control their response to a stressor.

The model shifts from a biological explanation of a
stressor to a psychological appraisal.

The model allows for change in the appraisal and use
of coping strategies over time.

The model suggests different coping strategies that
can be used to manage psychological responses to
stressful events.

The subjective nature of appraisal
makes it difficult to test through
experimental research.

Primary and secondary appraisals
sometimes occur at the same time
and may be difficult to separate in
experimental conditions.

The stress response can be initiated
before a person has had the opportunity
to evaluate the situation.

The model does not address the
biological processes and/or stress

response.

Consequently, the explanatory power of the Transactional Model of Stress and Coping is
somewhat greater than that of Selye’s GAS, although it remains limited due to the dynamic
nature of the individual’s interpretation and response to any given situation/stressor — making
it more difficult to measure experimentally.
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Describe and explain organised for Dink to sit the test in
the car he is most familiar driving and Dink is
excited to take the test in two days time.

1 Describe Lazarus and Folkman’s Transactional

Model of Stress and Coping.

2 Describe the role of primary appraisal in the a Using the Transactional Model of Stress

Transactional Model of Stress and Coping. and Coping, analyse the scenario. Identify

the primary appraisal for Von and Dink and

Apply, analyse and compare compare how and why they differ.

3 Differentiate between a threat and a challenge. b Using the scenario, apply your knowledge of
Provide an example of each to illustrate your the model to suggest a coping strategy Von
understanding. could use in secondary appraisal.

4 Contrast the Transactional Model of Stress 6 Analyse the explanatory power of the
and Coping with Selye’s General Adaptation Transactional Model of Stress and Coping and
Syndrome. compare this model with General Adaptation

5 Von and Dink are both about to sit a driving Syndrome.

test. Von is upset to discover that his instructor’s . .
. . . . Design and discuss
car was involved in a small accident and is not

available for the driving test. He has been told

that he will need to supply his own car, which

7 With reference to the scenario in question 5,
design and annotate your own flow chart to
means driving his brother’s car that he has not illustrate primary and secondary appraisal

driven before. Dink’s driving instructor has processes for both Von and Dink.

FIGURE 3 How might Von and Dink’s primary appraisal of their driving tests differ?
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gut microbiome
the entire community
of microorganisms in
the intestinal tract

gut-brain axis
(GBA)

a complex
bidirectional
communication
system between
the brain and enteric
nervous system that
occurs through the
vagus nerve

enteric nervous
system

a division of the
autonomic nervous
system consisting of
neurons that control
the gastrointestinal
tract

Which influences
the brain

The brain influences

FIGURE 1 The gut and brain communicate via the gut—brain axis and can heavily

influence each other.
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KEY IDEAS @

+ The gut-brain axis (GBA) is a complex bidirectional communication system between
the central and enteric nervous systems via the vagus nerve.

+ The enteric nervous system controls the digestive tract, which includes the mouth, pharynx,
oesophagus, stomach, small intestine, large intestine and anus.

+ The gut microbiome is a community of more than 100 trillion microorganisms that consist of
bacteria, fungi, helminth parasites, protozoa and viruses, which outnumber human cells in
the gut.

Have you ever felt as though you have “butterflies” in your stomach when stressed or had

a “gut feeling” about a certain situation or decision? The gut is frequently referred to as
our “second brain” because it is the only organ in the body that has its own nervous system
that allows it to function independently from the brain. Incredibly, the gut is not just made
up of specialised gut cells — there is an entire “superorganism’ made up of trillions of
microorganisms living in the gut, known as our gut microbiome. In this topic, we will
explore what emerging research has uncovered about the connections between the gut and
gut microbiota to stress and psychological processes and behaviour.

Understanding the gut-brain axis

In Topic 3.1 you learnt that during stress, body functions such as digestion and peristalsis (food
moving through the intestine) can be inhibited. When this happens, we might feel nervous,
experience a dry mouth or loss of appetite. These physical symptoms occur automatically due
to a communication pathway between the central nervous system (CNS) and the gut. This
pathway is known as the gut—brain axis (GBA), a bidirectional (two-way) communication
system between the CNS and the enteric nervous system. The main roles of the GBA

are to monitor and integrate gut functions, and link emotional and cognitive centres of the
brain with the gut. It is also involved in immune system activation during stress. The GBA
interacts with the:

e CNBS (brain and spinal cord)

Mood
* autonomic nervous system
N t itt . .
St The gut influences (sympathetic and parasympathetic)
Anxiety * enteric nervous system (digestive
system)
Stress . L.
* hypothalamic—pituitary—adrenal
(HPA) axis
* endocrine system (such as pituitary
Motility

gland and adrenal glands).

Microbial balance

To better understand the GBA,
you need to understand some of its

‘Which influences
the gut

Nutrient delivery . . X
key components, including the enteric
Secretion nervous system, the vagus nerve and

the gut microbiome.
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probiotics be used to treat stress-induced
gastrointestinal damage? Go to page 474.

The enteric nervous system is a branch of the autonomic nervous system, which sometimes
operates independently from the sympathetic and parasympathetic nervous systems. The

enteric nervous system controls the gastrointestinal tract: the pathway in humans
and animals in which food enters through the mouth, is digested to absorb nutrients and
then waste is removed as faeces. The gastrointestinal tract includes the mouth, pharynx,
oesophagus, stomach, small intestine, large intestine and anus. It is also involved in the

gastrointestinal
tract

the digestive passage
between the mouth
and the anus

regulation of gut hormones and immune activation.

Vagus nerve

The vagus nerve is a large nerve
consisting of both afferent (sensory)
and efferent (motor) fibres that run
from the base of the brain to the small
intestine (Figure 2). Because the vagus
nerve is made up of both efferent and
afferent fibres, it provides a pathway
for bidirectional communication
between the enteric nervous system
and the brain. For example, simply
thinking about a tasty meal you know
you’re going to eat soon can increase
the amount of gastric acid secreted in
your stomach. This occurs because the
information from your brain is relayed
down to your digestive tract via the
vagus nerve.

The vagus nerve can also direct
information from the gut to the brain.
For example, enteroendocrine cells
in the small intestine can sense and

react to nutrients and bacteria that have been detected in the gut environment. They can
also communicate information about the gut by secreting hormones and neurotransmitters.
Signals from within the enteroendocrine cells are transformed into electrochemical/neural
impulses. These neural signals from the small intestine are sent via the vagus nerve along

Brain vagus nerve
a neural pathway
Medulla oblongata consisting of afferent
‘ and efferent fibres
that connect the
brain to the enteric

nervous system and
other body regions

Vagus nerve ———
Liver ”\

Stomach —

A
Lungs I

b ClickVi
Food and mood

Colon
Small intestine

FIGURE 2 The vagus nerve consists of neurons that run from
the base of the brain to the small intestine. It has connections
to many areas of the body. enteroendocrine
cell

a specialised cellin
the gastrointestinal
tract that produces
and releases
hormones in response
to stimuli

sensory pathways to the brain and link information between the two areas within seconds.
Consequently, the nutrients and bacteria in our gut can influence our brain function.

Gut microbiome

A microbiome is a community of microorganisms that live in a specific habitat or area.

Our gut microbiome consists of about 100 trillion microorganisms, including bacteria, fungi,
helminth parasites, protozoa and viruses. Combined, the gut microbiome has 150 times more
genes than the entire human genome. Humans have a mutually beneficial relationship with
the gut microbiome. While microorganisms rely on us as a host for survival, we rely on their
actions in the gut for other survival functions.

OXFORD UNIVERSITY PRESS

microbiome

a community of
microorganisms that
can usually be found
in a given habitat

human genome
the complete set of
human genes and
their nucleotide
sequences
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gut microbiota
the different
microorganisms that
make up the gut
microbiome

pathogen

a bacterium, virus or
other microorganism
that can cause

Gut microbiota are the different species of microorganisms that exist within our gut. Gut
microbiota living in the gastrointestinal tract provide many important health benefits. They:
e assist with digestion
¢ help extract nutrients from ingested food
¢ produce approximately 90 per cent of the body’s serotonin
e actas a first line of defence in response to external pathogens and toxins
¢ break down and eliminate toxins that enter the gastrointestinal tract
e protect against pathogens

disease ¢ regulate the immune system
¢ play a crucial role in brain development from birth (e.g. prefrontal cortex,

hippocampus and amygdala).

The microbiome begins to form during birth when a baby passes along the mother’s
birth canal (vagina) and is exposed to her microbiota. This exposure influences a baby’s
microbiome and is important for the healthy development of the brain and immune system.
The microbiome in the gut of a newborn begins to colonise and increases with age (Figure 3).
Babies born by caesarean section do not immediately benefit from exposure to their mother’s
microbes; however, their microbiome continues to colonise and grows normally with age and
exposure to microbes.

&7 'l h_ A’c— - “,.
! l A v'f
\ X
Birth 12 months 24 months
l O | | | l |
Prenatal | Infancy | Childhood ! Adolescence | Adulthood | Ageing |
Stages of brain development
Neuronal proliferation Neuronal loss
Dendritic proliferation Synaptic loss
Dendritic branching Apoptosis
Neuronal migration
Synaptogenesis and synaptic refinement
Excitatory synapses
Inhibitory synapses
Axon growth and myelination
FIGURE 3 The concentration of gut bacteria during different stages of life. The number of microbes in the
gut gradually increases, the greatest concentration occurring during adulthood. The decline during ageing
accompanies a decline in neural function.
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Gut microbiota

Certain species in the gut microbiome assist with the release of different neurotransmitters

and perform different functions. Interestingly, approximately 90% of the gut microbiome

belongs to two major bacterial types: Firmicutes and Bacteroidetes. Both bacterial types are

extremely sensitive to environmental change. Therefore, disruption to your intestinal tract

can lead to a decrease in certain gut flora and an imbalance of microbiota. This is referred to

as dysbiosis, a disruption to the microbiome that results in an imbalance in microbiota. dysbiosis

disrupted and
reduced microbiome
ni‘a S / ®s a o
- o = (

diversity in the
intestinal tract

P2
Bifidobacterium Lacrobacillus Escherichia Enterococcus Candida Bacillus
L | L |
I I
Linked with GABA Linked with serotonin Linked with dopamine
secretion secretion secretion

FIGURE 4 Different genera of bacteria and fungi and their associations with neurotransmitters

Lactobacillus and Bifidobacterium are bacteria that are thought to regulate the main
inhibitory neurotransmitter in the brain, gamma-aminobutyric acid (GABA). Varieties of
Escherichia and Enterococcus bacteria and Candida fungi
are linked to secretion of the neurotransmitter serotonin,
which is particularly important for mood, memory and
learning. Other Bacillus bacteria species are linked to the
secretion of dopamine.

If bacteria that promote the release of serotonin
are low or absent due to dysbiosis, the lack or decline Genetics

Stress
of serotonin, which is involved in mood regulation,
memory and learning, may lead to depressive
symptoms and memory problems. Alternatively, low
numbers of gut bacteria involved in the production
of the inhibitory neurotransmitter GABA may result
Exercise

in higher levels of anxiety. Thus, healthy diversity
and balance in gut flora is important for our brain
development and physiological and mental health.

Factors that can affect the gut biome include: . S
Environment Medications

¢ lifestyle choices and diet
e chronic stress and the long-term presence of cortisol

. . FIGURE 5 Common factors that affect our gut microbiome and
* emotional and psychological factors. subsequently the gut-brain axis

Gut-brain axis and stress

The immune system is critical for keeping our body healthy. It is believed that 70 per cent

of the body’s immune system is in lymphoid tissue located in the gut and so the gut can

be viewed as the largest immune structure in the human body. New research has revealed
the importance of the gut microbiome working with intestinal cells to assist with a range of
critical functions, including those related to our stress response. Research has also shown the
importance of gut microbiota in protecting against and eliminating invading pathogens that
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leaky gut
syndrome

a condition in which
the intestinal
permeability of the
gutis disrupted and
pathogens and toxins
readily enter the
bloodstream

Healthy tight
junctions

130 PSYCHOLOGY FOR VCE UNITS 3 & 4

Good bacteria

may cause diseases. The gut microbiome in the GBA also regulates important physiological
processes such as neural transmission, neurogenesis, neuroinflammation (swelling in neural
tissue) and hormone signalling. Our GBA relays information that has significant effects on
mood, motivation and higher cognitive functions.

Chronic stress, cortisol and the GBA

Chronic stress can significantly affect the gut microbiome. Earlier in the chapter, you learnt
that the prolonged presence of cortisol in the bloodstream can suppress the immune system.
This has a direct effect on the gut biome by leaving us more vulnerable to contracting
illnesses. The immune system plays a key role in our gut. In some ways, it acts as a gatekeeper
so that we can tolerate specific foods and microbe species and fight off others. A weakened
immune system due to chronic stress can change our gut microbiota and lead to dysbiosis.

Chronic stress has also been shown to change our intestinal permeability and lead to
leaky gut syndrome, a condition where the intestinal barrier is impaired and pathogens and
toxins can enter the bloodstream. These pathogens can affect not only our digestive tract but
also our brain due to the GBA. Research on stress in relation to the gut—brain axis has found
leaky gut syndrome to be linked with low-level inflammation and the development of mental
health disorders such as depression.

Healthy intestinal wall Leaky gut syndrome

Bad bacteria

Toxins

@) *F*o—od particles_.{:}

Faulty tight
junctions

Bloodstream Harmful bacteria can

enter the bloodstream

FIGURE 6 A healthy intestinal wall and an intestinal wall in leaky gut syndrome

The GBA is also important for maintaining psychological and physical wellbeing.
Imbalanced gut microbiomes and some changes to microbiota have been linked to health
problems such as allergies, autoimmune diseases, metabolic disorders and mental illnesses
such as anxiety disorders and depression. Such conditions may induce stress or influence a
person’s perception of stressors. Therefore, promoting a balanced microbiome is important
for our management of stress and the stress response.
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Emerging research

Much of the evidence we have to date on the relationship between stress and the GBA has
come from animal studies. Germ-free mice are mice that are bred without any exposure
to microbes, and are particularly useful for investigating relationships between microbiota,
the stress response and behaviours. Sudo et al. (2004) found that germ-free mice had

an exaggerated HPA axis response to stress compared to normal mice. In other words,

the germ-free mice were more susceptible to becoming stressed, and activation of their
HPA axis stress response was faster (Figure 7). This same study found that a heightened
HPA axis response could be lowered by introducing certain microbial colonies into the

gut of germ-free mice (Figure 8).

= 06
——1
=L
V& e
S50
D%
- HPA axis
g + Stress response
=} © .
3 7 baseline
o} %
Mice with normal
gut bacteria and
no pathogens
No
= microbes
-1 HPA axis
°é + Stress response
'g heightened
% compared to
m baseline
©
o

Germ-free mice

FIGURE 7 Germ-free mice were found to have an exaggerated HPA axis response to stress compared to mice with
a healthy gut microbiome.

No a

microbes vf a%

©
~f + Stress Heightened /; + Stress Lowerec.l
HPA axis HPA axis

response response

Germ-free mice + Introduced
microbial
colony

FIGURE 8 After being introduced to a pathogen-free microbial colony, the germ-free mice had a lowered HPA axis
response when exposed to stress.
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Zheng et al. (2016) found that introducing specific microbiota to germ-free mice could
increase the likelihood of them displaying behaviours associated with anxiety and depression.
The germ-free mice showed no behaviours associated with anxiety and depression when
exposed to healthy microbial communities. However, after being exposed to a microbial
colony taken from a person with major depressive disorder, the germ-free mice displayed
behaviours associated with anxiety and depression (Figure 9). This suggests a potential link

between specific microbiota and mood disorders.

No
microbes

Germ-free mice

+ Healthy
microbial

Lo
pDoi colony

Did not display
behaviours
associated with
anxiety and
depression

No
microbes

Germ-free mice

c. + Microbial
e colony from

‘@ ;ﬂ> human with
V& §; major depressive

disorder

Displayed
behaviours
associated with
anxiety and
depression

FIGURE 9 After germ-free mice were exposed to a microbial colony sourced from a human with major depressive
disorder, the mice displayed behaviours associated with anxiety and depression.
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] Study tip
3.4 REAL'WORLD PSYCHOLOGY The gut is known as

our second brain and

“That gut feeling” there is a bidirectional
. . . link between our

Gut bacteria produce hundreds of neurochemicals that the brain uses to regulate brain and the enteric

basic physiological processes as well as mental processes such as learning, memory nervous system.

and mood. Recent studies indicate that the gut microbiome’s importance goes beyond
physical health: it is also a key player in the gut-brain connection.

In one study, researchers gave BALB/c mice, a strain of mice that are typically
timid and shy, a cocktail of antibiotics. They found that the composition of the mice’s
gut bacteria and behaviour changed dramatically. The mice went from being timid and
shy to bold and adventurous.

The antibiotic treatment also boosted levels of brain-derived neurotrophic factor
in the hippocampus. This neurochemical promotes neural connections and is an
important factor in memory and mood. When the antibiotic treatment was stopped,
the mice soon reverted to their usual, cautious selves, and their brain biochemistry also
returned to normal (Carpenter, 2012).

Apply your understanding

Write a research hypothesis for this study.

N

Identify the experimental design and outline one advantage and one limitation.

W

What implications can be drawn from this study?

B

How does this study contribute to our understanding of the role of the
gut microbiome?

Describe and explain Her doctor advises that her symptoms

1 Describe the gut-brain axis are stress related and that she needs to

2 Explain the role of the vagus nerve in the take time off work to recuperate.
a Analyse this scenario and use your
understanding of the gut—brain axis to

explain why Sally became so ill.

gut—brain axis.
3 Describe the role of the enteric nervous system.

Explain why the gut-brain axis is important for

oliien el sl healids b Suggest and outline one strategy Sally

. . . 1d to i her physical and
5 Explain how stress can affect the gut—brain axis. ML S LD BELONTE e R Al
mental health.

Apply, analyse and compare St e eHares

6 Sally is a nurse who is required to work 12-hour
shifts 6 days a week. Due to the demands of
her work, she sometimes skips meals or feels

7 Design a pamphlet, brochure or presentation
to illustrate how chronic stress affects the

. t—brai isint f biological and

too stressed to eat. After several months of this g hrzlun.axishln lte;l"ms ot out blofogical an

sychological health.

schedule, Sally becomes so unwell she goes L &

to see her doctor. She tells her doctor that she

is experiencing stomach pains and frequent

8 Stress, diet and other environmental toxins can
affect our physical and mental health. Discuss

headaches, and feels exhausted all the time. S SETERITTIGHELS L (S0TA0S 6 145 (e proal A
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approach coping
strategy

a cognitive and
behavioural method
for directly dealing
with a stressor to
reduce psychological/
emotional distress

protective factor
condition that
promotes the health
and wellbeing of

an individual

FIGURE 1 Many
strategies exist to
help us deal with and
manage stress. Even
something as simple
as squeezing a stress
ball can provide us
with temporary relief
from the burdens

of stress.
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KEY IDEAS

+ Coping strategies are cognitive behavioural tactics for reducing psychological and
emotional discomfort.

+ Approach (adaptive) strategies are used when a person tries to deal directly with a
stressor and exerts effort in finding a solution and reducing their psychological and
emotional distress.

+ Avoidant (maladaptive and adaptive) strategies refer to cognitive and behavioural methods
that a person uses to distract or delay from dealing with or adjusting to the emotional
distress/stress of a situation.

+ Context-specific effectiveness refers to the effective use of previously successful coping
strategies to a new/comparable situation.

+ Coping flexibility refers to an individual’s ability to adapt effectively to a range of
stressful situations.

@

Facing a stressful situation can often lead to emotional distress. Luckily, we can help manage
stress by using coping strategies — cognitive and behavioural tactics for reducing psychological
and/or emotional discomfort. In this topic, we will look at approach and avoidant coping
strategies and examine the roles of context-specific effectiveness and coping flexibility in
managing stress.

Approach coping strategies

Approach coping strategies refer to efforts a person makes to directly deal with a stressor
and find a solution to reduce their psychological/emotional distress. This style of coping
can often be more stressful to deal with because the person is required to tackle the stressor
head on. However, this style of coping is much more beneficial in the long term because the
stressor is managed more effectively through the use of practical methods. Approach coping
strategies are viewed as ‘adaptive’ because the cognitive and behavioural efforts made are
considered protective factors that decrease the negative effects of stressors on mental and
physical health. Research has shown that people who use approach coping strategies such as
information seeking and problem-solving are more likely to effectively adapt to life stressors
and experience better psychological and physical health.
Approach coping strategies include:
¢ cognitive and emotional recognition of the situation
¢ confronting the stressor in a realistic and practical manner
e active problem-solving and asking for support
e attempting to take control of the situation
» seeking additional information
\ * taking responsibility for the situation
‘ considering different options for dealing with the stressor
viewing the stressor in a more positive manner
* secking professional advice
« taking a step back for greater objectivity of the stressor

e using previous experience to inform future coping options.
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To better understand approach coping strategies, consider the following
example. James, his wife and two children wish to visit their family in
Vietnam. James’ work requires him to work over the holidays, which has
disappointed both his immediate family and his relatives in Vietnam.

James evaluates the situation and realises that he does not need to

physically see clients — he has a laptop and international roaming on his
mobile to keep him connected to work and he has a colleague who is

available during that time to take on his in-office duties. James speaks to

his colleague to ensure that they are available and happy to assist. He then
writes down his proposal to work remotely in Vietnam before presenting it

to his employer. James’ employer accepts his proposal and agrees he can work
remotely while visiting his family in Vietnam. This scenario demonstrates the
use of approach strategies. James was distressed at the possibility of not being able
to visit his family and resolved the potentially upsetting situation by taking a practical
problem-solving approach that would suit his work and his family.

Avoidant coping strategies

Avoidant coping strategies refer to cognitive and behavioural methods that are used to
avoid stressors or delay a person from dealing with or adjusting to the stress of a situation.
Avoidant strategies tend to inhibit the development of more effective methods of dealing
with a stressor in the long term.
Avoidant coping strategies include:
e avoiding anxiety-producing circumstances
* not taking responsibility for the situation
e procrastinating to delay dealing with the stressor
¢ denying that the stressor exists
e using distraction through video games and gambling
* consuming/using alcohol and drugs to numb emotional distress
* avoiding friends, family or situations similar to the stressful one
e using aggression or arguments to deflect from the stressful situation
e excessive sleeping

e excessive eating.

The use of avoidant coping strategies often begins in childhood when dealing with
emotional discomfort and stress. For example, Emily is four years old and loves chocolate
cake. During a 40th birthday party, Emily decides to try the birthday cake. She scoops up
some cake with her hands and eats a couple of handfuls. When this is reported to her parents,
they ask her if she knows anything about the missing section of the cake. She responds with
“No. I didn’t do it”, despite her dress and face being covered with cake.

Denial, refusing to admit the truth, is an avoidant coping strategy and is perfectly normal
for a child Emily’s age to use. However, if Emily continues to use denial in adulthood, this
could be viewed as an avoidant coping pattern because she has not developed more effective
coping strategies to decrease her emotional distress. Although avoiding a stressor may provide
temporary relief, over time the presence of cortisol with a prolonged stress response can
suppress the immune system and lead to serious physical and mental illnesses.
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FIGURE 2 By writing
up a proposal and
presenting it to his
employer, James was
able to resolve the
stress of not going

on holiday with

his family.

avoidant coping
strategy

a cognitive and
behavioural method
for distracting or
delaying dealing with
a stressor

FIGURE 3 A child
refusing to admit they
have eaten chocolate
cake when they clearly
have is an example of
denial, an avoidant
coping strategy.

denial

ignoring the reality of
a situation to avoid
stress
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Approach and avoidant coping strategies reflect different methods of dealing with a
stressful situation. On the surface, approach strategies that deal with the stressor directly may
appear the best option. However, there are circumstances where the use of avoidant coping
strategies can be useful — particularly if a person has limited control over a particular stressor
or situation. For example, Robuha is a refugee who has lived in Australia for ten years. He
receives a call from a family member in South Africa to say that his only remaining sibling
has suddenly died. Robuha is devastated because he is unable to take responsibility for the
funeral arrangements, which is his family’s custom. In this situation, avoidant strategies such
as distracting himself from thinking about the funeral arrangements and reflecting on his loss
by himself could be considered adaptive because he is able to conserve his energy and clear
his thoughts to deal with the stress of the situation.

Stressor:
Deciding on courses to apply
Directl for after graduation )
v Avoids
confronts .
confronting
stressor
stressor
context-specific @
effectiveness
effective use of
previously successful
coping strategiesin a
new and comparable
situation
Approach coping strategy: Avoidant coping strategy:
Researching courses to help Scrolling through social media
inform her decision to take her mind off it

FIGURE 4 Consider the two coping strategies that could be used to respond to the stress of deciding on a course to
apply for. Would the approach or avoidant strategy be more effective at managing stress?

Context-specific effectiveness

Context-specific effectiveness refers to when a coping strategy is appropriate for dealing
with a stressor. Context-specific effectiveness recognises that the best coping strategy for
dealing with a stressor is not only determined by the stressor. The best coping strategy also
depends on the unique characteristics of the person and the situation (the context). People

FIGURE 5 Georgia often reflect on past experiences to help determine whether previous strategies will be effective
reflecting on strategies  in managing similar situations. When similar stressors occur over time, a person can develop
Lt?;zsfiztri‘r’sgynage a toolkit of effective coping strategies for that type of stressor. This might include approach
redundancy in the past ~ ©F @voidant strategies or a combination. In a way, context-specific effectiveness is a matter of
and applying these “best fit”, the strategy or combination of strategies that best apply to a given situation.

same strategies to a For example, Georgia, the mother of a young family, has just experienced a significant

similar situation is an
example of context-
specific effectiveness.  of coping strategies that allowed her to find alternative employment — reducing her financial

life event — redundancy. Georgia has been in this position before, and used a combination
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and emotional stress at the time. The first time she was made redundant, Georgia, being a
proactive person, used approach coping strategies to deal with the stressor. She rewrote her
résumé and uploaded it directly to a range of employment agencies and recruiters, which
secured her next role. Georgia reflecting on her previous experiences and applying effective
strategies such as proactively looking for work to deal with being made redundant is an
example of context-specific effectiveness.

Coping flexibility

Coping flexibility refers to an individual’s ability to modify their coping strategies to meet coping flexibility
the demands of different stressors. As we know, a person will experience a range of stressors aperson’s ability to
adapt effectively to

throughout their lifetime: from slightly inconvenient (e.g. running late to school), to more arange of stressful
demanding (e.g. dealing with a break-up). People with high coping flexibility are better at quickly  situations
and effectively modifying the approach and avoidant coping strategies they are familiar with to
match other stressful events. People with low coping flexibility tend to rely on applying the same
approach and avoidant coping strategies they are familiar with across different situations even if
they are ineffective. Coping flexibility is an adaptive personality quality that allows a person to
make the necessary adjustments to different stress-inducing situations. Our ability to cope is the
product of our coping flexibility and context-specific effectiveness.
Consider Meiko, a Japanese student who has recently moved to a Victorian school to
complete her education. Because of her mother’s employment, Meiko has attended four
schools in four different countries since the age of five. She is a keen learner and wishes to
study engineering after she completes VCE. Meiko has achieved excellent marks at every
school she has attended. Having a friendly and outgoing personality, she has also made and
maintained several good friendships. Meiko’s ability to adapt to different schools in different

countries provides an example of a person who shows strong coping flexibility.

00

for a family reunion that was scheduled for

a Friday night. Unfortunately, her flight was

cancelled because of mechanical issues and the

rest of the flights for that day were booked.
Although Chanda knew she would miss the

actual reunion, she decided to drive to Sydney.

Describe and explain 6 Chanda expected to travel to Sydney

1 Explain why coping strategies are used.

2 Explain why approach strategies have more
long-term benefits than avoidance strategies.

3 Describe a scenario that illustrates
context-specific effectiveness.

Apply, analyse and compare Analyse this scenario and identify an

4 Propose why a person with greater coping approach strategy, context-specific effectiveness
flexibility might be better equipped for a and coping flexibility.
high-stress job such as that of a paramedic 7 Outline one key difference between context-
or police officer. specific effectiveness and coping flexibility.

5 Vito was very upset when his car was damaged by . -
. . . Design and discuss
a hailstorm because he did not have car insurance.

Suggest one approach and one avoidance strategy 8 Design an annotated diagram or directional flow

Vito might use in this situation chart to illustrate the connection between context-
specific effectiveness and coping flexibility.

9 Discuss why avoidant coping strategies are not
always a negative way of dealing with a stressor.
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CHAPTER

Chapter summary

» Stress is a psychobiological response to an internal or external source of tension (stressor).

¢ An internal stressor is a source of tension that comes from our mind and body, whereas an external
stressor is a source of tension that originates in our environment.

* Acute stress is experienced when the source of tension, whether real or imagined, produces an elevated
level of physiological arousal/stress response for a brief time; for example, a fight with a friend or a
minor car accident.

« Chronic stress is experienced when the source of tension is prolonged or ongoing and is perceived to be
beyond the person’s ability to cope. The prolonged presence of cortisol in the bloodstream can cause
psychological and physical illness due to the suppression of the immune system.

» Hans Selye developed a biological model of stress while experimenting on non-human subjects. This
is known as General Adaptation Syndrome (GAS) and identifies three main stages: alarm reaction,
resistance and exhaustion.

e Alarm reaction is the first stage of GAS and has two phases: shock and counter shock.

* Resistance is the second stage of GAS. It is also known as the ‘adaptive stage’ because the continued
release of stress hormones allows the person to have the resources to deal with the stressor.

« Exhaustion is the third stage of GAS, during which resistance to the stressor reduces to below
normal levels.

* Lazarus and Folkman’s Transactional Model of Stress and Coping focused on a person’s unique
perception of a stressor (psychological), which was referred to as a transaction between the individual
and their environment, and the use of coping strategies.

e The gut—brain axis (GBA) is a complex bidirectional communication system between the central and
enteric nervous systems via the vagus nerve.

» Seventy per cent of our immune system is in our gastrointestinal tract. Chronic stress and the prolonged
presence of cortisol can allow bad bacteria and viruses to cross the blood—brain barrier and cause
serious illness.

* An imbalance of microbiota in the gut can lead to biological and psychological problems such as
depression, anxiety and physical illnesses.

» Coping strategies are cognitive behavioural tactics that are used to reduce psychological and emotional
discomfort.

* Approach strategies are considered to be adaptive because a person attempts to deal with the stressor
directly and exerts effort in finding a solution to reduce their psychological and emotional distress.

* Avoidant strategies are considered to be maladaptive and refer to cognitive and behavioural methods
that distract or delay a person from dealing with or adjusting to the emotional distress/stress of
the situation.

« Context-specific effectiveness refers to the effective use of previously successful coping strategies in a
new/comparable situation.

» Coping flexibility refers to an individual’s ability to adapt effectively to a range of stressful situations.

138 PSYCHOLOGY FOR VCEUNITS 3& 4 OXFORD UNIVERSITY PRESS

This work must not be reproduced, stored, transmitted or circulated in any other form.



Provisioned to Campion Education (Aust) Pty Ltd on 08/05/2024 under licence.

Multiple choice

1 Stress is best described as:
A an uncomfortable internal experience.
B an overwhelming feeling of hopelessness.
C a physical and mental reaction to a
situation.
D a purely physiological response to
external problems.
2 Jude was concerned about failing the end
of year examination. This pressure was
affecting his ability to study effectively.
For Jude, this is an:
A internal source of tension generated by
his expectations.
B external stressor due to parental pressure.
C internal and external reaction due to the
demands of school.

D internal stimulus because he knew he
would fail.

3 Which of the following is an example of an
internal stressor?

A Missing the bus

B Issues at school

C Problems sleeping

D Living in a polluted area

4 Which of the following is a key difference
between acute and chronic stress?

A Acute stress occurs more quickly, whereas
chronic stress is extreme and unexpected.

B Acute stress is difficult to deal with,
whereas chronic stress can end suddenly.

C Acute stress is long term, whereas chronic
stress is short term.

D Acute stress is intense, whereas chronic
stress is prolonged.

5 During physiological arousal, two pathways
are activated. Which pathway is responsible
for the release of cortisol?

A The hypothalamic—pituitary—adrenal
(HPA) axis

B Sympathetic adreno-medullary
system (SAM)

OXFORD UNIVERSITY PRESS

C Flight-or-fight-or-freeze response
D Both the HPA axis and SAM

The key stress hormone that suppresses
the immune system during stress is:

A adrenaline.

B noradrenaline.

C cortisol.

D dopamine.

Bodin works two jobs, studies at university
and cares for a sibling with a disability. After
enduring these stressful conditions for a
year, Bodin has developed a sleep disorder
and has started to experience heart pains.

With reference to General Adaptation
Syndrome, Bodin would most likely be in
the stage of:

A alarm reaction.

B counter shock.

C resistance.

D exhaustion.

According to the Transactional Model of

Stress and Coping, during:

A secondary appraisal, a stressor may be
viewed as a threat.

B primary appraisal, an evaluation of the
situation is determined.

C primary appraisal, the person considers
their options when faced with a stressor.

D secondary appraisal, the options of harm,
loss, threat and challenge are considered.

The gut-brain axis refers to:

A communication from the vagus nerve to
the brain.

B a link between the brain and gut through
the hypothalamic—pituitary—adrenal axis.

C the connection between the central
nervous system and the intestines.

D the two-way neural pathway between the
brain and gastrointestinal tract.
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10 Sasha achieved excellent results in high
school because she used a range of study
techniques she learnt at a conference. Now
that she is at university, she is using similar
techniques to study.

This is an example of:

coping flexibility.

context-specific effectiveness.

effective coping flexibility.

cCow»

specific use of techniques.

Short answer
Describe and explain

11 Explain why stress is viewed as involving
both internal and external factors.

12 List and describe the sequence of biological
processes during the stress response.

13 Explain why cortisol release is delayed
compared to that of adrenaline and
noradrenaline.

14 Describe the freeze response and how it
differs from the flight-or-fight response.

15 Describe the roles of the three main stress
hormones in the body.

16 Explain why chronic stress affects our
physical and mental health more than acute
stress does.

17 Describe the gut—brain axis and its role in
physical and mental health.

18 Describe the human microbiome and the
role it plays in maintaining health.

19 Explain the mechanisms/biological processes
involved when stress affects the gut
microbiome.

Apply, analyse and compare

20 Distinguish between shock and counter
shock during the alarm reaction in Selye’s
General Adaptation Syndrome.

21 Contrast two key differences between
General Adaptation Syndrome and the
Transactional Model of Stress and Coping.

22 Zara receives news that her car has been
stolen and severely damaged. Zara is
devastated because she needs a car for her
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Uber job. After several weeks of speaking to
the police and her insurance company, she is
still without a car and cannot pay her bills.

a Use Selye’s General Adaptation
Syndrome to outline what occurred
biologically at each stage of Zara’s
response to the situation.

b When Zara first discovered that her car
had been stolen, explain, with reference
to the Transactional Model of Stress and
Coping, what occurred during primary
appraisal and secondary appraisal.

¢ Compare the explanatory power of
General Adaptation Syndrome and
the Transactional Model of Stress
and Coping.

23 Chronic stress can have a significant impact
on the mind and body. With reference to
the gut-brain axis, explain the link between
stress and the immune system.

24 Where is most serotonin produced? Outline
the role of serotonin in the human nervous
system.

25 Gerard was involved in an accident and
sustained significant damage to his spinal
cord, which severed his vagus nerve and left
him in a coma. Based on your understanding
of the gut—brain axis, explain whether
Gerard’s heart and digestion would continue
to function. Justify your response.

26 When a person is faced with a difficult and
stressful situation such as the loss of a job,
they can use different coping strategies.

Outline one approach and one avoidance
strategy and explain how each would be
useful to the person.

27 Nalina developed a habit of lying as a child.
For example, she told her family that she
was unwell so her brother would have to do
her chores while she played video games in
her room. Now that Nalina is an adult, she
uses the same tactics with her partner and
at work.

a Analyse whether Nalina is using approach
or avoidant strategies and whether these
strategies are appropriate in the long term.
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b Is Nalina demonstrating context-specific 29 Discuss the importance of stress
effectiveness? Justify your response. management for maintaining good physical
Design and discuss and mental health.

28 A psychologist has asked you to design 30 Create a flow chart about stress that

a pamphlet, brochure or presentation to incorporates:

educate people about stress. Create your * the biological processes involved in the
document or presentation, including flight-or-fight-or-freeze response
definitions of stress and stressor, internal ¢ the hypothalamic—pituitary—adrenal
and external sources of stress, biological and axis and sympathetic adreno-medullary
psychological processes, potential physical system

and mental effects of stress and a list of + stress and the gut-brain axis.

strategies to reduce stress.

You can find the following resources for this section in your obook pro:

Quizlet Chapter quiz Chapter checklist
Compete in teams or Test your understanding Rate your understanding
against yourself to of.key knowledge in of.key knowledge in
test your knowledge. this chapter. this chapter.
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AREA OF STUDY 1

In Area of Study 1, you will be required to complete one task from the following

options:

» analysis and evaluation of at least one psychological case study, experiment, model
or simulation

study tip + analysis and evaluation of generated primary and/or collated secondary data

If you have access * comparison and evaluation of psychological concepts, methodologies and

to the Psychology methods, and findings from three student practical activities

for VCE Units 3& 4 . . .

e * analysis and comparison of two or more contemporary media texts.

practise some of the Source: VCE Psychology Study Design (2023—-2027) reproduced with permission © VCAA

key science skills

needed for this SAC Important notice to students and teachers

by genmalatiy e The assessment support provided in this section models one way of approaching the

Case Cracker activities .

before attempting this following task for Outcome 1:

practice assessment. » analysis and evaluation of at least one psychological case study, experiment, model
or simulation.

Your teacher may select one of the other task options above for you to complete as
assessment for this outcome. If so, refer to the table of contents to find the assessment
support related to that task.

The advice, sample SAC and sample response provided below should be
used for example purposes only and should not be completed as part of your
formal assessment. Instead, your teacher will create a new task for your class
to complete.

Unless specifically credited, the VCAA has not written this material and
does not endorse the content.

Overview of SAC 1 - Analysis and evaluation of a psychological
case study
As part of your assessment for Unit 3 Area of Study 1, you will be required to analyse
a case study and apply your knowledge to various short-answer questions. This task is
designed to assess your understanding of nervous system functioning and stress and
will require you to demonstrate your knowledge from Chapters 2 and 3 in response to
the case study provided.
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A step-by-step guide to completing SAC 1

The information provided in this section is designed to help you prepare and practise
for SAC 1. The tips and advice included are broad and have been designed to help
you successfully complete the analysis of a case study regardless of the specific
requirements of the task your teacher or school has created.

Step 1: Carefully read the requirements of the task and understand how you
will be assessed.

The best way to set yourself up for success in SAC 1 is to apply the two models

of stress to a scenario. Ensure you can evaluate the strengths and weaknesses of
both models.

Step 2: Revise neurotransmitter effects.

Create a table to summarise neurotransmitters involved in communication and the
effects that excitatory and inhibitory neurotransmitters have on processes such as
long-term potentiation and long-term depression.

Step 3: Be prepared to outline the role of dopamine and serotonin as
neuromodulators.

Make sure you can provide examples of how dopamine and serotonin can act as a
neuromodulator, what each neuromodulator assists with and how neuromodulation
differs from neurotransmission.

Step 4: Practise applying the flight-or-fight-or-freeze response to multiple
scenarios.

SACs assessing Unit 3 Area of Study 1 will often require you to recognise which
stages and reactions of the flight-or-fight-or-freeze response apply to certain scenarios.
Practise your ability to do this by thinking of different stressors that could activate

the flight-or-fight-or-freeze response, how you might respond and what physiological
responses would occur based on your response.

Practice SAC 1 with annotated sample response

Now that you have learnt about some key steps to help you succeed on SAC 1, we
can look at how this theory can be put into action on an example SAC. In this section,
we examine:

* apractice SAC

* a high-scoring student response for the SAC (complete with tips and annotations
to show you how to maximise your marks)

* the marking criteria for the practice SAC.
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Practice SAC 1

Read through the case study and answer
the questions.

Bell’s story
I was born in Tenterfield, New South Wales. My
family were Salvation Army and we lived in lots
of different places. I was 19 when I joined up.
Dad said, “Don’t join the army, that’s crazy. What
about the wars?” And I said, “Australia hasn’t gone
anywhere since Vietnam, don’t worry about it”. Six
months later I was in East Timor.

When I joined the army, I had no training when
I became a photographer. I just went to see the
Commanding Officer and said, “Boss, can I be the
unit photographer?” And he went, “Can you take a
photo?” And I said, “Well, I’ve got a new camera!”
This was a part of my aspirations to get into the
Army Public Relations Service but it wasn’t going
to be easy.

FIGURE 1 Australian Army soldiers

East Timor 1999

When the big conflict occurred in 99 it was mind-
boggling. No one was prepared for it. I was so young
and inexperienced. I’d never left Australia before.
We were peacekeepers but we were deployed
under war-like circumstances.
I was with Ammunition Platoon. We had
boxes and boxes of rockets and grenades and
bullets and our job was to basically keep it safe,
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catalogue it and send it out. We also took control
of all the confiscated weapons. We had shipping
containers lined up in our compound just chockers
full of militia contraband. Really horrific, brutal
homemade weaponry. It was pretty tense.

In Australia, the ammunition magazines are kept
in empty spaces and bunkers far away. In Timor, we
were inside the same compound as the ammo. We
were sleeping on boxes of grenades! You’re on alert,
the “enemy’s” out the gates, but you’re sitting in the
same spot day after day. And it’s so hot there and the
ammo shouldn’t be exposed to heat like that, so it
was very stressful.

But — and this probably sounds strange — it was
kind of boring too.

It’s ordinary and huge at the same time.

Bell comes home

Six months later, you come home and you’re trying
to keep the experience real but you’re also trying to
merge in again with everybody back home. It’s hard.
You’ve been with these poor people in this Third
World country who don’t have anything, who’ve lost
everything and it makes you appreciate the things
you have.

It can be so frustrating at times. You go to the
shops and get so annoyed with people dawdling
along and carrying on like wombats. Then you have
a beer with a mate who was in East Timor with you
and you go, “Jeez, I hate going to the shops, I hate
the crowds”. And they would totally understand; it’s
been the same for them. And then I’'d drink more
beer and so it goes.

Everyone just assumes you’re okay now you’re
back. They’re like, “Oh, you’re home, you’re safe
and life goes on”. Nobody rings you and checks
and asks, “Hey, how are you going?” Nobody knows
how disconnected you feel. So you have a few drinks
and that makes you even harder to talk to and it’s
always there.
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Two beers per day, per man

I wasn’t a drinker until I joined the army. After the
first couple of months in Dili [capital city], you’d get
two beers per day, per man, mostly.

So, every day I wasn’t on duty, I’d be thinking,
“I can have two beers tonight”. It’s your reward,
basically. And after a while some of us would
be doing anything to turn those two beers into
four beers.

I came back to Australia with the idea that
drinking was the way to do business and everybody
does it, right? It isn’t that you’re an alcoholic but
to not have a couple of beers a day annoys you. At
the time I didn’t realise I was putting it first above
everything else. I see it as more of an addiction
now and it has had consequences that I didn’t
even realise.

Change of focus

I was still very focused on becoming a photographer.
I set my mind to that, got my skills up and started
writing some articles for the army newspaper.
Eventually after some work experience with them,

I got a position, got my promotion and then went
into the Public Relations Service, which was

just phenomenal — it’s the best job in the ADF
[Australian Defence Force].

You deploy around the world chasing soldiers,
taking photos, telling people what it’s really like
and all the time you’re thinking, “Wow, in 20 years’
time, these pictures will be on the wall in the War
Memorial and people will be coming in and going,
‘Oh, this is what the troopies were like then’...”.
Pretty cool stuff.

Transition

Back home, my boss knew that my course would be
starting and he said, “You’ve got your plans to keep
going with”. He suggested I take my two weeks leave
but complete my discharge first, and he suggested
“before you go, make sure you see the psych”.

OXFORD UNIVERSITY PRESS

The session with the psych was a tick and flick
questionnaire.

Did anything over there disturb you? Yes.

Did you feel your life was in danger? Yes.

Is there anything you want to talk about? Yes.

But there was no real talking or debriefing.

Noticing a change

My partner Kerry and I had only been together for
a year and our relationship was pretty sweet for the
first year. She noticed the differences in me when

I came back: the depression and the edginess. I was
jumpy, sometimes aggressive, withdrawn and with
a kind of numbness. A lot of numbness. I found it
really hard to connect even with the person I loved
the most. There were nightmares and dreams.
Constantly stressed, constantly wired, constantly
depressed. Just always battling with life.

You feel like an idiot that you’re not coping. You
feel stupid because it’s not like you went to war and
someone shot at you. I think the hardest thing is
mostly linked to feeling so isolated by what you’ve
experienced: isolated from friends, family and
the community.

A realisation

The best bet for me was to get formal counselling.
There was no way Kerry could possibly be the
support I needed. I’ve started a photographic
business and it’s going really well. It gets me out
of the house and I get to reconnect with people.

I wouldn’t give it up for anything.

I’m doing some cognitive thinking work with my
counsellor, too. I'm trying to change my structure
and my self-talk.

I’ve cut my drinking down by half and I'm
trying to get motivated about nutrition and fitness,
though I still struggle with that immensely. I’ve
learnt now to try and give myself a break and say,
“I don’t have to be perfect. I don’t have to make
every decision the right decision. I’ll do my best,

that’s all”.
Source: Open Arms — Veterans & Families Counselling
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Question 1 (2 marks)
Bell states that during her service she was “on
alert” with the “enemy at the gates”. Identify which
division of the autonomic nervous system would
assist Bell in responding to perceived threats.
Justify your answer.
Question 2 (4 marks)
Bell describes parts of her service in the army as
“tense” and “stressful”.
a Distinguish between an internal and
external stressor. (2 marks)
b Provide two examples of external stressors
Bell was exposed to during her time in
East Timor.
Question 3 (4 marks)
During Bell’s time in East Timor, she needed to
learn new skills such as how to keep ammunition

(2 marks)

safe and how to transport ammunition. Discuss how
the pathway of neural transmission and effects of
the main excitatory neurotransmitter in the central
nervous system promote the learning of new skills.
Question 4 (6 marks)
Bell’s duties in the Ammunition Platoon included
keeping ammunition safe, cataloguing it and
sending it out.
a Identify whether cataloguing (making a list of)

ammunition would be considered a conscious

or unconscious response. Justify your answer.

(2 marks)

b Outline the steps involved that enabled

Bell to coordinate the action of cataloguing

ammunition. (4 marks)
Question 5 (5 marks)
Bell starting drinking after joining the army. When
she was not on duty she would “reward” herself
with two beers. Bell’s drinking eventuated into an
alcohol addiction.
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a Identify the name of the neurotransmitter that
plays a role in coordinating motivation and the
reward and pleasure centre in the brain. (1 mark)

b Discuss why the release of this neurotransmitter
is likely to have contributed to Bell developing an
alcohol addiction. (4 marks)

Question 6 (6 marks)

When Bell returned home from East Timor, she

noticed that she was jumpy, agitated, withdrawn,

numb and depressed.

a Is Bell’s experience of stress acute or chronic?

(2 marks)

b Identify the name of the stress hormone

Justify your answer.

that would have been circulating in Bell’s
bloodstream when she returned from

East Timor. (1 mark)

¢ Discuss the third stage of Selye’s General
Adaptation Syndrome model of stress to
explain why after returning home Bell
felt withdrawn, numb and depressed.

Question 7 (4 marks)

Discuss the stages of Lazarus and Folkman’s

(3 marks)

Transactional Model of Stress and Coping to
explain how Bell was feeling during “post army
changes”.

Question 8 (9 marks)

a Distinguish between approach and avoidant
coping strategies and provide an example of
each that Bell used to cope with stress. (4 marks)

b Outline the context-specific effectiveness of a
coping strategy selected in part a. (2 marks)

¢ Discuss how Bell’s secondary appraisal will have
changed during the time of “Noticing a change”

and “Change of focus”. (3 marks)

Check your Student obook pro for these digital resources and more:

Annotated response and marking criteria
Once you've completed the practice SAC use this resource to

assess your response.
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Multiple choice

Question 1
Which of the following best describes a spinal reflex?
A A conscious response to external stimuli
processed by the central nervous system
B A voluntary response when the body is in danger
C An automatic response that occurs in the central
nervous system
D A brain’s instinctive survival response
Question 2
As he walked home from work, James witnessed
a fight between two men who were throwing
punches. At the time of seeing the fight, James’
heart rate increased, but when he got home it had
decreased to normal again.
The nervous system responsible for lowering
James’ heart rate is the:
A parasympathetic nervous system.
B autonomic nervous system.
C somatic nervous system.
D sympathetic nervous system.
Use the following information to answer
questions 3 and 4.
Vanessa has been in a relationship for the past
four years. She and her partner recently broke
up. Upset from the break-up, Vanessa has been
struggling to function over the last few weeks. She
refuses to leave her house and often overconsumes
alcohol. Vanessa’s friend, Albert, is particularly
worried about her. Vanessa has confessed to Albert
that she is “struggling to get on with things” and
that she has “tried so many different ways to get
over the relationship but nothing seems to work”.
Question 3
According to Lazarus and Folkman’s Transactional
Model of Stress and Coping, which of the following
would be identified as the transaction in the scenario?
A Vanessa’s excessive alcohol consumption
B Vanessa’s inability to cope
C Vanessa’s refusal to leave the house

D Vanessa’s exposure to the break-up
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Question 4

According to a primary appraisal of the Transactional
Model of Stress and Coping, which of the following
best describes what Vanessa is experiencing?

A Stress Harm/loss

B Eustress Threat

C Stress Distress

D Stress Inability to cope

Question 5

Nathaniel and Maddox started attending the same
primary school. Previously, they had attended
kindergarten together. Initially, Maddox displayed
symptoms of separation anxiety when dropped off
in the morning, including crying and clinging to
his mother. His heart rate also increased, and a rash
appeared on his arm. However, once his mother
had left, he felt more comfortable and settled into
the activities in class and began to enjoy primary
school. After a few weeks, Maddox no longer cried
or clung to his mother when dropped off for school
and he settled more quickly.

In contrast, when starting primary school,
Nathaniel was very excited. He always had his bag
packed ready for school and couldn’t wait for school
to begin. He eagerly ran out of the car to the front of
the school and quickly said goodbye to his mother
before starting on the day’s activities.

Maddox’s appraisal of primary school when he
first started and then one month later is most likely:
A irrelevant, then stressful.

B benign/positive, then stressful.

C stressful, then harmful.

D stressful, then benign/positive.

Use the following information to answer

questions 6 to 10.

Professor Leong was interested in the interaction
between the gut microbiota and the stress response.
She conducted a study to determine whether the
short-term use of prebiotics would improve gut
health and therefore decrease levels of anxiety

in adolescents who had been diagnosed with an
anxiety disorder within the last 12 months.
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Identify the independent and dependent variable for this study.

Independent variable

Experimental group Control group

No prebiotic use
Short-term prebiotic use

No prebiotic use

Cowe

Short-term prebiotic use

Question 7

An appropriate hypothesis for this study is:

A adolescents who use prebiotics in the short term
will report decreased levels of anxiety compared
to those who do not use prebiotics.

B prebiotic use will affect anxiety levels in adolescents.

C 12 adolescents who use prebiotics in the short
term will report decreased levels of anxiety
compared to those who do not use prebiotics.

D prebiotic use will have a negative effect on stress
levels in adolescents.

Question 8

Professor Leong conducted a controlled experiment

where each participant in the sample was exposed to

all conditions within the experiment.
This type of investigation design is known as a:

A between-subjects design.

B mixed design.

C within-subjects design.

D correlational study.

Question 9

In this experiment, Professor Leong would need to

control for extraneous variables to ensure that:

A avalid conclusion can be drawn and any change
in the independent variable can be attributed to
the dependent variable.

B the results obtained can be applied to the
wider population.

C avalid conclusion can be drawn and any change
in the dependent variable can be attributed to the
independent variable.

D the hypothesis can be supported, and a valid
conclusion can be drawn.
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Short-term prebiotic use
No prebiotic use
Short-term prebiotic use

No prebiotic use

Dependent variable

Ancxiety levels

Ancxiety levels
Absence of stress response

Absence of stress response

Question 10

To adhere to the ethical guideline of informed

consent, Professor Leong must ensure that:

A participants’ guardians understand the nature
and purpose of the experiment, including
potential risks, before providing voluntary
written consent.

B participants understand the nature and purpose
of the experiment, including potential risks,
before providing voluntary written consent.

C participants and their guardians understand the
nature and purpose of the experiment, including
potential risks, before providing voluntary
verbal consent.

D participants and their guardians understand the
nature and purpose of the experiment, including
potential risks, before providing voluntary
written consent.

Short answer

Question 1 (7 marks)

Wanda meets a new colleague, Dembe, and offers
to shake her hand as a gesture of friendliness.
Wanda’s new colleague awkwardly grasps Wanda’s
hand in return.

= " ‘ v, : ‘

FIGURE 1 A handshake is a gesture of friendliness.
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a Explain whether Wanda reaching out to shake
Dembe’s hand is a conscious response or an
(2 marks)

b Describe the role of each division of the nervous

unconscious response.

system involved when Wanda shakes her
colleague’s hand. (2 marks)
c After awkwardly responding to Wanda’s
handshake, Dembe feels nervous and begins
to sweat. Explain whether sweating is a
conscious response or an unconscious response
and determine which divisions of the human
nervous system are involved in triggering a
sweat response. (3 marks)
Question 2 (5 marks)
Zara accidentally touches a hot pot that has been
on the stove for ten minutes. Her arm immediately
retracts from the pot.

FIGURE 2 An unconscious response allows you to immediately
remove your hand from a hot pan.

a Identify the name of the unconscious response
that allows Zara to immediately remove her

hand from the source of heat. (1 mark)
b Outline the steps involved for Zara to perform
the response. (4 marks)

Question 3 (15 marks)

A psychologist wanted to investigate what
happens to the human brain when a new skill is
learnt. They conducted a controlled experiment
with 24 participants with no previous juggling
ability. Twelve participants were assigned to an
experimental group and given a complicated
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juggling routine to practise every day for two weeks

or until they could complete the routine in under

a minute. The other twelve participants were

assigned to the control group and instructed to

go about their daily lives as usual. Neuroimaging

scans from the two groups were then compared.

a Describe the role of glutamate in long-term
potentiation and how this relates to individuals
in the experimental group learning a new skill.

(2 marks)
b Explain how long-term depression can improve
nervous system functioning. (2 marks)

¢ Identify two physiological changes to a
neuron that could be used as evidence by
the researcher to determine if long-term
(2 marks)

d Explain how the increased release of dopamine

potentiation has occurred.

could be linked to those participants who
successfully completed the complicated

juggling routine. (2 marks)
e Identify the independent variable and dependent
variable in the experiment. (2 marks)

f Identify a potential extraneous variable inherent
within the experiment and explain how it could
be controlled if the experiment were to be
repeated. (2 marks)

g Identify the type of controlled experiment
employed by the psychologist and explain why
the psychologist may have selected this type
over another. (3 marks)

Question 4 (11 marks)

Victor has just started university. A high-

performing student, Victor has been studying

hard in anticipation for his first mid-year exam in

the hopes of achieving a high score. When Victor

opens the first page of his exam, he realises that he
has been studying the wrong content and that he
cannot respond to most questions.

Victor temporarily feels numb and in a state

of disbelief that he has let himself down. His

disbelief then turns to anger at the situation. To the

astonishment of those around him, Victor slams his
fists on the table and swears profusely before tipping
the desk over and storming out of the exam hall.
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a In terms of Selye’s General Adaptation
Syndrome, identify the specific stage during
which Victor is likely to experience the effects

of adrenaline. (1 mark)
b Identify another biological response that could
occur when adrenaline is released. (1 mark)

¢ After the exam, Victor is called into the
university coordinator’s office and is warned
that his behaviour in the exam hall was
unacceptable. He is also informed by his
lecturer that he has scored a 0 for the exam

and is likely to fail the subject. The prospect

of failing weighs heavily on Victor’s mind over

the next eight months. Victor struggles but

continues to persevere with the subject.

i Identify the stage of Selye’s General
Adaptation Syndrome that Victor was in
during this eight-month period and describe
the role of cortisol throughout this stage.

(3 marks)

ii Describe how Victor’s gut may be affected by
this prolonged experience of stress. (2 marks)

d Victor decides to seek guidance from a
psychologist on ways to manage his stress.

The psychologist suggests Victor engage in

mindfulness meditation to reduce his cortisol

levels. To ascertain the impact of this practice
on Victor’s stress levels, the psychologist asks

Victor to complete a questionnaire weekly for a

period of six weeks.

i Outline one benefit and one limitation of

(2 marks)

ii With specific reference to the scenario,

using questionnaires.

suggest an alternative to using a

questionnaire that could overcome the

limitation identified in part i. (2 marks)
Question 5 (7 marks)
Yasith received a significant promotion at work;
however, he soon learnt that his new role required
him to relocate to an office in a distant suburb,
significantly increasing his daily commute. This
change meant spending less time with his family,
which was very important to him. This caused
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Yasith to feel overwhelmed and anxious about

the new role, doubting whether the promotion

was beneficial and worth accepting. Despite

these concerns, he accepted the position. A few
weeks into his new role, while Yasith began to

find the work itself fulfilling and challenging

in a positive way, the extended hours and long
commute continued to put strain on his family
life. Recognising the importance of family time,
Yasith proactively approached his boss to negotiate
finishing two hours earlier once a week to ensure he
could spend more time with his family.

a Outline an external source of stress Yasith

is experiencing. (2 marks)
b Explain Yasith’s primary appraisal when he
originally received the promotion. (2 marks)

¢ With reference to coping flexibility and context-
specific effectiveness, evaluate Yasith’s decision
to speak to his boss about being able to finish
two hours earlier. (3 marks)

Question 6 (6 marks)

Radoslav and Ivanka are friends who both study

at Swinburne University. Results from their

first semester exams are going to be released

in two days. Radoslav doesn’t care about his

results because he has already decided to change

universities and recently found out that the change

has been approved.

However, Ivanka knows she needs to pass all her
subjects to continue into semester 2 of her course.
In the lead-up to the release of the results, Ivanka
finds herself struggling to sleep and is continuously
thinking about the first semester exams. She does
not know what she will do if she has not passed.

a According to Lazarus and Folkman’s
Transactional Model of Stress and Coping, state
the primary appraisals Ivanka and Radoslav
would be feeling in the lead-up to the results

(1 mark)

b In terms of primary appraisal in Lazarus and
Folkman’s Transactional Model of Stress and

being released.

Coping, explain why Radoslav and Ivanka have

evaluated their situations differently. (3 marks)
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¢ Describe the secondary appraisal for Radoslav if
he were to fail one of his exams in this situation.
(1 mark)
d Outline a secondary appraisal Ivanka would
make if she were to fail one of her exams.
(1 mark)
Question 7 (7 marks)
Emilia and Stanislav have been married for two years.
In the last two years, they have had frequent
heated arguments that result in one of them feeling
distressed afterwards, particularly when the
argument is unresolved. Emilia often goes for a
walk so she can think about how she and Stanislav
can resolve their differences before going to bed
that evening. Stanislav tends to pour himself a large
alcoholic drink to take his mind off the argument
and distracts himself by watching television.
a Identify and explain the types of coping
strategies being used by Emilia and Stanislav.
(4 marks)
b Assess whether their argument would be
considered acute or chronic stress. Justify
your response. (3 marks)
Question 8 (10 marks)
Mark is 37 years old and owns his own plumbing
company. After six months of long service leave,
Mark has returned to work to find that his
employees have been working slowly and there are
many unfinished jobs that need to be completed
soon. Normally, Mark works eight hours a day.
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However, to catch up on the jobs that are not
completed, he is finding that he needs to work
10- to 12-hour days. After two weeks, he wakes up
one morning feeling quite sick and exhausted. His
muscles are aching, and he has a sore throat and a
runny nose. Mark re-evaluates his work situation
and decides he needs to call in some additional help
to reduce his workload. After one week of his new
assistant helping, Mark no longer feels tired and
notices he is back to normal health.
Explain Mark’s re-evaluation and the coping
strategy he applied by:
» applying Lazarus and Folkman’s
Transactional Model of Stress and
Coping to this scenario and explaining
the possible responses Mark may
experience throughout this period of time
* evaluating Lazarus and Folkman’s
Transactional Model of Stress and
Coping as a reliable explanation of stress
as a psychological process
» evaluating the explanatory power of
Lazarus and Folkman’s Transactional
Model of Stress and Coping
» discussing the types of coping strategies
used by Mark and how effective they are
at reducing stress.
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Approaches to
understand learning

CHAPTER

— behaviourist approaches to learning, as illustrated by classical conditioning as a three-
phase process (before conditioning, during conditioning and after conditioning) that
results in the involuntary association between a neutral stimulus and unconditioned
stimulus to produce a conditioned response, and operant conditioning as a three-
phase process (antecedent, behaviour and consequence) involving reinforcement
(positive and negative) and punishment (positive and negative)

— social-cognitive approaches to learning, as illustrated by observational learning as a
process involving attention, retention, reproduction, motivation and reinforcement

— approaches to learning that situate the learner within a system, as illustrated by
Aboriginal and Torres Strait Islander ways of knowing where learning is viewed as
being embedded in relationships where the learner is part of a multimodal system of

knowledge patterned on Country.
Source: VCE Psychology Study Design (2023-2027) reproduced by permission © VCAA

\ GROUNDWORK
\ \ This topic Wi.ll build on concepts you will have come Groundwork quiz
\ across in Units 1 & 2 Psychology. Before starting Chapter 4
\ the chapter, check how well you know the basics by

completing this groundwork quiz.

INVESTIGATION:

MODELLING How can we model the process of observational learning in practice? Page 475

(Y231 [T \a ()Yl How do different circumstances affect the time in which a conditioned Page 476
SIMULATION response is learnt? ’

INVESTIGATION:
CASE STUDY

FIGURE 1 Learning occurs throughout life so we may adapt and acquire new skillsf’like this puppy, who has learnm

Can pigeons learn to operate military weapons? Page 478
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* CONTENT WARNING: Aboriginal and Torres Strait Islander people are advised that this chapter may contain images of people who are
now deceased.
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KEY IDEAS @

+ Learning is a relatively permanent change in behaviour or knowledge in response
to experience.

+ There are different approaches to learning, including behaviourist approaches, social-cognitive
approaches and approaches to learning that view knowledge as one interconnected system
that a learner is situated in.

At one point in your life, you would not have understood what a green traffic light meant
or known how to tie your shoelaces. However, at this stage of your life, it is likely that you
understand that “green means go” and can tie your shoes without having to think too much.

learning This change in your ability to understand and perform actions is due to learning. Learning
@ relatlvel{ . is a relatively permanent change in behaviour or knowledge in response to experience. The
permanent change . ) . R .
in behaviour world and the environments we find ourselves in are constantly changing, and learning allows
or knowledge us to adapt and acquire the skills and knowledge needed to keep up with these changes.
g]xfjr?g:cs: to Hence, psychologists view learning as an adaptive process that allows us to change and grow
in response to our experiences. When a person can consistently exhibit a new behaviour or
understanding over time, this is taken as evidence that learning has occurred.
FIGURE 1 Exposing a child to written and verbal language can help the child learn how to read.
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observational learning in practice?
Go to page 475.

The learning process can occur intentionally through
active learning or unintentionally through passive
learning. For example, active learning might involve
studying for an exam, whereas passive learning might
involve picking up the meaning of a foreign word when
overhearing another language spoken. L.earning a new
behaviour or concept can also occur immediately or
very quickly (e.g. a person learning a new dance step) or
progressively over time (e.g. a child learning to read).

Approaches to understand
learning

Psychologists have characterised different approaches to
learning based on how people learn and adapt to their
environment. These approaches to learning provide a
framework for understanding the different ways that
learning can occur and help psychologists identify the
factors that contribute to learning. No single approach
to learning can fully explain all aspects of human
learning and behaviour. Rather, these approaches to
learning provide complementary perspectives on the

active learning
learning for which the
learner is required

to do something
intentional to engage
in their learning

passive learning
learning that
involves listening
and observing

FIGURE 2 A person is said to have
“learnt” a song on guitar when they
can consistently play the song without
making mistakes.

complex process of learning and help psychologists to develop effective interventions and

strategies that promote learning and growth. Throughout this chapter, you will look at three

approaches to learning:
* behaviourist approaches to learning
e social-cognitive approaches to learning

» approaches to learning that situate the learner within a system.

Behaviourist approaches to learning

Behaviourist approaches to learning centre on the idea that behaviours are learnt behaviourist

by interacting with our environment. These approaches focus on the scientific study of

approach to

learning
observable behaviours that occur because of external events. There is an emphasis on the an approach to
connection between a stimulus and a response. According to this approach, all behaviours, learning that

regardless of how complex they are, can be explained by an association between a stimulus

describes behaviours

learnt through
in the environment and a behavioural response. Two examples of behavioural approaches interaction with the
to learning are classical conditioning and operant conditioning. These two approaches to environment
learning are summarised in Table 1 but you will learn about each of them in greater detail in response

Topics 4.2 and 4.3.

Social-cognitive approaches to learning

areaction to
something/stimulus
social-cognitive
approach to

Social-cognitive approaches to learning are based on the idea that learning occurs learning

through observing others. These approaches suggest that by watching another’s behaviour

a perspective
that stresses the

and the consequences that follow, we are prompted to behave in a similar or different way. importance of social
This type of learning is often called vicarious learning because it is the act of learning by interactions and

observing others. One example of a social-cognitive approach to learning is observational

cognitive processes
in shaping human

learning. Observational learning is summarised in Table 1, but you will learn more about it learning and

in Topic 4.4.
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holistic

an approach that
considers the whole
system rather than
analysing or focusing
onits individual parts
inisolation

TABLE 1 A comparison of behaviourist and social-cognitive approaches to learning

Characteristic Behaviourist approaches Social-cognitive
approaches

~ Classical conditioning Operant conditioning | Observational learning

Learners Learners are passive Learners are active and Learners must actively pay
as learning occurs will consciously change attention when observing
unconsciously. their behaviour based the responses of others and

on the consequences of cognitively process what
that behaviour. has been observed.

Responses Involuntary and automatic  Voluntary Learnt by watching others

(vicariously)

Example Child learns to involuntarily ~Child will learn to say Child will observe how
salivate (response) at the please when asking for parents use their cutlery to
sound of the school lunch food when given praise prevent dropping food and
bell (stimulus). for the behaviour. will imitate the behaviour.

Approaches to learning that situate the learner within a system

Western approaches to learning and knowledge often break down big ideas into smaller,
simpler constructs. For example, in school you have different subject disciplines such as
science, art and maths. Not all approaches to learning break down what we interact with and
how we learn into smaller parts and categories. Some approaches to learning view knowledge
as one interconnected system that a learner is a part of or “situated in”. These approaches to
learning are holistic. They view all elements of knowledge as connected to form one whole.
For example, rather than seeing a strong distinction between maths and art, a holistic
perspective recognises that both areas are connected and contribute to an overall
understanding of the world. Through a holistic perspective, understanding is best achieved
by looking at the connections between elements and viewing complex concepts as one whole
rather than breaking them down into smaller parts. Aboriginal and Torres Strait Islander
peoples’ ways of knowing are holistic. You will learn more about Aboriginal and Torres Strait

Islander peoples’ ways of knowing in Topic 4.5.

Describe and explain Design and discuss

1 Define “learning” and provide 4 Discuss how approaches to learning
an example. that situate the learner within a

2 Explain what is meant by the term system differ from Western models
“conditioning”. of learning.

Apply, analyse and compare

3 Compare behaviourist and social-
cognitive models of learning.
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classical
conditioning

a behaviourist
approach to learning
where an individual
forms an association
between two stimuli
to produce a learnt
response

association
where two or more
stimuli are paired
together to produce
a learnt response

involuntary
response
aresponse that
occurs automatically
and is not under

the control of an
individual

FIGURE 1 A dog responding to the word “walk”
by involuntarily wagging their tail has learnt to
associate the word with the prospect of going for

a walk.
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KEY IDEAS @
+ Classical conditioning is a behaviourist approach to learning where an individual
forms an association between two stimuli to produce a learnt response.
+ Classical conditioning has three phases: before conditioning, during conditioning and after
conditioning.
+ The key elements used to describe classical conditioning include neutral stimulus (NS),
unconditioned stimulus (UCS), unconditioned response (UCR), conditioned stimulus (CS)
and conditioned response (CR).

If you’ve ever owned a pet dog, you might have noticed that they get incredibly excited and
automatically wag their tail fast each time they hear the word “walk”. This is because, over
time, dogs often learn to associate the word “walk” with the activity of going for a walk,
which excites them. In this example, the dog has learnt to associate a word with an activity
that triggers an automatic response (tail wagging) due to a type of learning called classical
conditioning.

Classical conditioning is a behaviourist approach to learning that occurs through the
repeated association of two or more stimuli. LLearning is said to have occurred when
an involuntary response is produced to a stimulus that previously did not induce that
behaviour or thought. Building on the example above, a dog who is excited to go for a walk
may begin to show excitement when hearing the word “walk” because they have formed an
association between the word “walk” and the activity of going for a walk. Prior to going on
regular walks with their owner, the word “walk” would not have triggered the same response
from the dog. During classical conditioning, the learner is passive; this is because learning
happens unconsciously and begins with a reflex response. After conditioning, the reflexive
behaviour occurs in response to the new stimulus.

Pavlov’s research

Classical conditioning was first described by Russian scientist Ivan
Pavlov in the early 20th century. Pavlov accidentally discovered
classical conditioning when conducting research on the digestive
systems of dogs. He noticed that dogs would begin salivating
before they received their food. Pavlov hypothesised that the dogs
had formed an association with the sound of the footsteps of the
technicians who fed them and the presence of food, and that this
association triggered salivation. Pavlov reasoned that:
* initially, the presence of food would trigger the salivation response
» after repeated instances of being fed by laboratory technicians, the
dogs would associate the sound of the technicians’ footsteps with
the presence of food

ny

» eventually, the sound of the technicians’ footsteps became so
strongly associated with food that the sound on its own (without
food) could trigger the salivation response.
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Restraint
Harness

Pavlov began experimenting

e
i o > Bell to see if, after repeated association
2 Observation with food, different stimuli su.ch
window as bells, metronomes and tuning
forks could trigger a salivation

Tube from salivary
gland

N
%_\ Food
_Q = E”;

response in the dogs. Results of
his experiments clearly showed
that repeated associations of two
different stimuli could produce
a conditioned response. This

Time of
saliva release

recorded response occurs after three phases

of conditioning — each of which we

will look at in more detail.

Volume of saliva
measured

FIGURE 2 Pavlov started experimenting to see if after repeated association with food,
different stimuli such as the sound of a bell (set-up shown here) could produce a salivation

response in dogs.

before conditioning
the first phase of
classical conditioning,
when the unconditioned
stimulus causes

an unconditioned
involuntary response;
the neutral stimulus
does not cause any
relevant response

unconditioned
stimulus (UCS)

a stimulus that
naturally triggers a
reflexive behaviour or
unconditioned response

unconditioned
response (UCR)
an unlearnt reflex
behaviour that occurs
naturally

neutral stimulus
(NS)

a stimulus that previously
did not trigger a relevant
response but becomes
the conditioned

stimulus during classical
conditioning

during conditioning
the second phase of
classical conditioning,
when the neutral
stimulus is paired with
the unconditioned
stimulus to cause an
unconditioned response
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Classical conditioning as a three-phase process

Classical conditioning is a process that occurs over three phases:
¢ before conditioning
¢ during conditioning

¢ after conditioning.

Before conditioning

Before conditioning is the first phase of classical conditioning. In this phase, no learning
takes place. Rather, during this phase, we can observe how an unconditioned stimulus
(UCS), a stimulus that consistently produces a naturally occurring response, can induce an
unconditioned response (UCR), an involuntary or automatic response that occurs when
an unconditioned stimulus is presented. In Figure 3, we see that food is the UCS and that
salivation is the UCR. During this phase we can also observe how a neutral stimulus (NS)
causes no response when presented. In Figure 3, the sound of a bell is the NS.

During conditioning

During conditioning is the second phase of classical conditioning. This phase involves
the development of an association between the NS and UCS. This association between the
NS and UCS is called acquisition. For acquisition to occur, the UCS usually needs to be
repeatedly presented alongside the NS. For example, in Figure 3 the dog is given food and
simultaneously hears a bell; this scenario must be repeated many times for an association to
start developing. Because the UCS naturally elicits the UCR, following acquisition the NS
will start to induce the same response as the UCS.

After conditioning

After conditioning is the final phase of classical conditioning. In this phase, the NS, on its
own, is shown to produce the same response as the UCS. When this occurs, the NS becomes
a conditioned stimulus (CS), a previously NS that through repeated association with the
UCS now produces a conditioned response (CR). The conditioned response is the learnt
automatic response that occurs after repeated association with a previously NS. In Figure 3,
the sound of the bell becomes the CS and salivation becomes the CR.

This work must not be reproduced, stored, transmitted or circulated in any other form.
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acquisition

the initial learning stage,
when an individual
associates a neutral
stimulus or a behaviour
with a specific outcome

Response or consequence
Food Salivation after conditioning
Unconditioned Unconditioned the third phase of
stimulus (UCS) UCR Phase 1: . N
response (UCR) Before classical conditioning,
conditioning when the neutral

stimulus has become a
conditioned stimulus,
causing a conditioned

=

response
conditioned
Response stimulus (CS)
Bell a stimulus that, after
Neutral

conditioning, triggers a

stimulus (NS) conditioned response

conditioned
response (CR)

a learnt response that
is triggered by the

conditioned stimulus
+ Phase 2:
Response Durlr.lg .
conditioning
Bell Food
(NS) ucs) Salivation
Unconditioned
response (UCR)
Phase 3:
Response After
conditioning
Bell Salivation
Conditioned Conditioned
stimulus (CS) response (CR)

FIGURE 3 Classical conditioning is a three-phase process.

TABLE 1 A summary of the three stages of classical conditioning.

Before conditioning * An UCS elicits an involuntary response or UCR.
* No learning takes place.
* A NS does not produce any relevant response.
During conditioning e The UCS is repeatedly presented with a NS.
* An association begins to form between the two stimuli (NS + UCS).

After conditioning * The NS has become a CS because it is now so strongly associated
with the UCS that it can elicit the same response as the UCR.

* The response to the CS is now considered to be the CR.
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4.2 WORKED EXAMPLE

Referring to the three-phase model of classical conditioning

Charlotte has always found the smell of tuna repulsive. Each time Charlotte smells canned tuna, it makes
her feel nauseous. Charlotte has a new housemate who eats a tuna sandwich on the same blue plate every
day. After 3 weeks of living with her new housemate, Charlotte starts to feel nauseous each time she sees the
blue plate, even when the plate is clean and has no food on it, when there is no tuna nearby and when her
housemate isn’t home.

With reference to the three-phase model of classical conditioning, discuss why Charlotte feels nauseous
each time she sees the blue plate without the presence of tuna. (8 marks)

Solution

T
Step 1: Identify the Before conditioning:

elements and the + No learning takes place.

conditions of the first . An UCS elicits an involuntary response or UCR.

phase of classical * A NS does not elicit any relevant response.

conditioning (before .. .
g ( In this situation:

conditioning). . o .
* The UCS is the smell of tuna; it elicits an UCR of feeling nauseous. (2 marks)
* The NS is the blue plate, which does not elicit any relevant response. (1 mark)
Step 2: Identify During conditioning:
the elements and « The UCS is repeatedly presented with the NS.
the conditions « An association begins to form between the two stimuli (NS + UCS).

of the second In this situation:

h. f classical . .
phase of classica * The UCS (tuna smell) is repeatedly presented with the NS (blue plate) because Charlotte’s

conditioning (durin .
g ( 8 housemate regularly eats tuna sandwiches on the plate. (2 marks)

conditioning).

* Charlotte begins to associate the blue plate (NS) with the smell of tuna (UCS). (1 mark)
Step 3: Identify After conditioning:
the elements and « The NS has become a CS because it has become so strongly associated with the UCS that it
the conditions of elicits the same response as the UCR.
the final phase of + The response to the CS is now considered to be the CR.

classical conditioning | [ L

(after conditioning). The blue plate (NS) has become a CS because it is so strongly associated with the smell of
tuna (UCS) that it triggers Charlotte to feel nauseous. (1 mark)

* Charlotte’s nauseous response to the blue plate (CS) is the CR. (1 mark)

Step 4: Put your Charlotte has developed a learnt response of feeling nauseous in response to the blue plate because

answer together. of the three phases of classical conditioning.
Before conditioning, the UCS is the smell of tuna; it elicits an UCR of feeling nauseous. The NS
is the blue plate, which does not produce any relevant response.
During conditioning, the UCS (tuna smell) is repeatedly presented with the NS (blue plate)
because Charlotte’s housemate regularly eats tuna sandwiches on the plate. Charlotte begins to
associate the blue plate (NS) with the smell of tuna (UCS).
After conditioning, the blue plate (NS) has become a CS because it is so strongly associated with
the smell of tuna (UCS) that it triggers Charlotte to feel nauseous. Charlotte’s nauseous response
to the blue plate (CS) is the CR.
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I
4.2 REAL-WORLD PSYCHOLOGY
Little Albert

In 1920, US psychologist John B. Watson conducted one of the most infamous cases
of psychological research related to classical conditioning. Watson “borrowed” a
9-month-old child known as Little Albert (an alias) from a childcare facility at John
Hopkins University. Little Albert’s parents were not aware of the true intentions of the
research. Little Albert was selected as the target of the research because he had never
been seen to cry at the childcare facility.

Watson placed Little Albert on the floor of his laboratory and allowed him to play
with a white rat. Albert showed no fear in response to the rat, or to other animals and
objects presented to him, including a rabbit, dog, monkey, cotton wool and human
masks. However, Albert did show fear when a steel bar was struck behind his back,
making a loud noise.

"Two months after his initial observations of Little Albert, Watson began pairing
playtime with the rat with the striking of the steel bar. At first Albert did not cry when
hearing the striking noise but did jump in fear. After seven pairings of the rat and the
striking noise Albert finally cried. Soon afterwards Albert would start to cry when the
rat was presented without the striking noise. Little Albert came away from the study
psychologically damaged and with a fear of rats and other white fluffy objects.

Apply your understanding

1 Use the three-phase model of classical conditioning to outline how Little Albert
became conditioned to fear the white rat.

2 Discuss one ethical concept (see Topic 1.4 in your Psychology toolkit) that was
breached in Watson’s study on Little Albert. Suggest a modification Watson could
have made to his study that would help address this ethical concept.

3 Discuss one ethical principle (see Topic 1.4 in your Psychology toolkit) that was
breached in Watson’s study on Little Albert. Suggest a modification Watson could
have made to his study that would help apply this ethical principle.

¥ e
s
‘ BN o k.w,
* ) = 0

FIGURE 4 Little Albert was conditioned to respond with fear to the presence of a white rat. Albert’s
fear extended to other white fluffy objects, including white dogs and rabbits.
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TABLE 2 Key terms in classical conditioning

Key term Description

Neutral stimulus (NS) A stimulus that elicits no relevant response (the neutral stimulus
becomes the CS after learning has occurred). It is presented in the
before conditioning phase to show a baseline.

Unconditioned stimulus (UCS) A stimulus that will produce a naturally occurring automatic or
involuntary response in the before conditioning phase.

Studyv ti Conditioned stimulus (CS) The stimulus that started as a NS but after conditioning now

udy tp produces an involuntary response (the stimulus an organism has been
taught to respond to). The NS and UCS will be repeatedly linked in
the during conditioning phase.

Make sure you
always include what
a behaviour is in
response to. The Unconditioned response (UCR) The naturally occurring automatic response that is elicited only by
UCR and CR will be

h the UCS before conditioning occurs.
the same behaviour;

however, they are in Conditioned response (CR) Is the same response as the UCR; however, it is elicited by the CS.
response to different It is a learnt response and occurs after the NS and UCS have been
stimuli.

linked in the during conditioning phase.

Describe and explain 8 Aversion therapy is an application @ @
of classical conditioning where a person learns

to associate an undesirable behaviour with an
undesirable event to reduce the frequency of the

1 Define “classical conditioning”.

2 Briefly describe each of the three phases in

classical conditioning. et Do = :
. . . . undesirable behaviour. For example, to prevent
3 Define “acquisition” and identify the phase . b . b )
nail biting, people often purchase a fingernail

of classical conditioning it occurs in. . . .
< polish flavoured with bitter aloes that have an

Apply, analyse and compare unpleasant taste. Discuss, with reference to the
4 Contrast the neutral stimulus and the three-phase model of classical conditioning,

unconditioned stimulus. how the nail polish could be used to reduce the
5 Using relevant examples, compare an occurrence of nail biting.

unconditioned stimulus and a
conditioned stimulus.

6 Ishan’s older sister has started to tell scary stories
around the campfire each time the family goes
camping. Scary stories give Ishan goosebumps.
Now each time Ishan sees a campfire, he
gets goosebumps even if nobody is telling a
scary story. Apply the three-phase model of
classical conditioning to outline why Ishan gets
goosebumps around campfires.

Design and discuss FIGURE 5 Nail polish products

7 Using the principles of classical conditioning, that taste of bitter aloe dre worn

-

. L. . £ S = to deter nail biting through
design an advertising campaign for a new brand " aversion therapy.
of shoes that could encourage people to buy
the product.
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FIGURE 1 Imagine
you are an acrobat
about to perform a
routine in front of

a large crowd. How
might you feel about
performing the
same routine again
if the crowd cheers
loudly after your act
compared to if the
crowd boos your act?

operant
conditioning

a behaviourist
approach to
learning in which

an individual learns
through associating
a behaviour with a
consequence

voluntary
behaviour
adeliberate or
chosen response
to a stimulus
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KEY IDEAS

+ Operant conditioning is a behaviourist approach to learning where an individual learns

through associating a behaviour with a consequence.

+ Operant conditioning consists of three phases: antecedent, behaviour and consequence.
+ Two types of reinforcements are used to increase the likelihood of a behaviour occurring

again: positive reinforcement and negative reinforcement.

+ Two types of punishments are used to decrease the likelihood of a behaviour occurring

again: positive punishment and negative punishment.

Operant conditioning is a type of learning that occurs when we associate a response
(behaviour) with a consequence. It is a form of learning where the consequences of a
voluntary behaviour can increase or decrease the likelihood of that behaviour occurring

again. For example, a performer is more likely to perform on stage after they have been

applauded and less likely to perform on stage after being booed. During operant conditioning,
the learner has an active role in the learning process because they must perform the behaviour

to receive the consequence.

Operant conditioning was first described by American
psychologist B.F. Skinner in the 1930s. Skinner conducted operant
conditioning experiments with rats and pigeons. He placed animals
in a “Skinner box”, an enclosed chamber where an animal could
manipulate a lever or button to receive a consequence (Figure 3). In
one experiment, hungry rats were placed into the Skinner box. The
rats learnt that if they pressed a lever, they would be dispensed food.
Skinner found that the behaviour of pressing the lever was more
likely to be repeated when the rats received the food.

Further trials were conducted in which a red light flashed above
the lever to indicate an electric shock was about to be delivered
via the floor of the Skinner box. The shock could be removed by
pressing the lever. Rats learnt to press the lever when they saw the red
light to avoid receiving a shock.

Signal
Food lights

dispenser
\¥ s

P
Lever :

& Y,

Dispenser/ -

tube

Food cup  Electric grid
FIGURE 3 A rat in a Skinner box

FIGURE 2 B.F. Skinner
was a psychologist who
first described operant
conditioning.

Connection to
shock generator
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4.3 SKILL DRILL

Evaluating Skinner’s Practise your skills

investigation methods 1 Discuss why Skinner had to ensure
that only hungry animals were
used. How would results have been

Key science skill: Analyse and i
affected if Skinner had not controlled :

evaluate data and investigation
methods

] ] ) for hunger?
Skinner only used hungry animals in

. . Need help evaluating investigation
his experiments.

methods? Go to Topic 1.7 in your
Psychology toolkit.

__________________________________________________________________________________

Operant conditioning as a three-phase process

In operant conditioning, learning occurs through three phases. Each phase describes the
relationship between the environment, behaviour and consequence that allows for learning to
occur. The three phases of operant conditioning are:

antecedent 1 antecedent — the stimulus, event, action or set of circumstances from the environment
(t)he :irrit phr?jiiiozin . that triggers a specific voluntary behaviour (e.g. Charlie’s teacher setting homework)
rgfiri tocv?,hat ig & 2 behaviour - the specific voluntary response that occurs due to the antecedent
happening before the (e.g. Charlie completing the homework)

behaviour occurs A . . .
3 consequence — the outcome of the behaviour that influences the likelihood of the

behaviour . . . . . . .

what the learner does behaviour o'ccurrlng a.galn (e.g. Charlie getting a gold star for completing his homework

in response to the and now being more likely to complete homework in future).

antecedent; refers to . . .

the action This three-phase model of operant conditioning is often referred to as the ABC model of
operant conditioning.

consequence

the response that

follows the behaviour; Phase 1 Phase 2 Phase 3

refers to the outcome Antecedent Behaviour Consequence

of the behaviour
e

|

Charlie gets a gold star on his

|

a——r|

Study tip

The term “operant”
means to perform a
response that acts
on the environment
to generate
consequences.

Charlie’s teacher Charlie completes work and is more likely to
sets homework the homework complete homework in future
FIGURE 4 The three phases of operant conditioning, also known as the ABC model of operant conditioning:
antecedent, behaviour and consequence.
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Consequences

Learning in operant conditioning occurs when the learner has developed an association
between a behaviour and a consequence. The nature or type of consequence will then

influence how likely the behaviour is to occur again. Reinforcement is a type of reinforcement

consequence that increases the likelihood of a behaviour occurring again. Punishment is anevent or a stimulus
g . . . thatincreases

a type of consequence that reduces the likelihood of a behaviour occurring again. the likelihood

of a behaviour

Reinforcement occurring again

punishment

. . . . . . an event or a stimulus
again. There are two ways in which reinforcement can increase the chances of a behaviour that decreases
occurring again (Figure 5). the likelihood

of a behaviour
occurring again

Reinforcement is any event or object that increases the likelihood of a behaviour occurring

» Positive reinforcement is the addition of a desirable stimulus after a behaviour has
been demonstrated to increase the chance of that behaviour occurring again; for example,

. . .. . . . positive
being rewarded with money (an additional desirable stimulus) after cleaning the house reinforcement
(behaviour). the addition

of areward or
. . ) J positive stimulus
been demonstrated to increase the chance of that behaviour occurring again; for example, that encourages

being ungrounded by your parents (removal of an undesirable stimulus) after cleaning the a behaviour to
. Ooccur again
house (behaviour).

e Negative reinforcement is the removal of an undesirable stimulus after a behaviour has

negative
reinforcement
Positive reinforcement the removal of an
unpleasant stimulus
that encourages
a behaviour to

Addition of money
(more likely to clean
house again)

occur again
Antecedent Behaviour Consequence s s e
» ClickView [
m Comparing |
i . '
D L Negative reinforcement ' classical )
i "
i and operant '
. conditioning ;

Removal of being \ ’

& == O

Messy house Cleans the house

grounded
(more likely to clean
house again)

FIGURE 5 Positive reinforcement involves the addition of a desirable stimulus, whereas negative reinforcement
involves the removal of an undesirable stimulus. Both types of reinforcement increase the likelihood of a behaviour
occurring again.
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Punishment

A punishment is any consequence that decreases the likelihood of a behaviour occurring
again. There are two ways in which punishment can decrease the chances of a behaviour
occurring again (Figure 6).

positive ¢ Positive punishment is the addition of an undesirable stimulus after a behaviour has

g’h““tjs(}‘_‘tr_nen; been demonstrated to decrease the chance of that behaviour occurring again; for example,
€ aaalrtion or an . . .. . . .

unpleasant stimulus having to wash the dishes (addition of an undesirable stimulus) after swearing at the

that discourages dinner table (behaviour).
a behaviour from . . . . . .
accurring again ¢ Negative punishment is the removal of a desirable stimulus after a behaviour has been

demonstrated to decrease the chance of that behaviour occurring again; for example,

negative . . . . .
punishment having your phone confiscated (removal of a desirable stimulus) after swearing at the
the removal of a dinner table (behaviour).

pleasant stimulus

that discourages

a behaviour from Positive punishment
occurring again
Addition of chores
(less likely to swear
again)

Antecedent Behaviour Consequence

2

Negative punishment

@ Removal of phone
(less likely to swear
again)

FIGURE 6 Positive punishment involves the addition of an undesirable stimulus, whereas negative punishment
involves the removal of a desirable stimulus. Both types of punishment decrease the likelihood of a behaviour
occurring again.

Family dinner Swearing at the table

TABLE 1 A comparison of reinforcement and punishment

Type of Addition of a stimulus | Removal of a stimulus | Effect on future
consequence (positive) (negative) behaviour

Reinforcement Positive reinforcement: Negative reinforcement: Strengthens or increases
the addition of a pleasant = the removal of an repetition of specific
stimulus unpleasant stimulus behaviour

Punishment Positive punishment: the | Negative punishment: Weakens or decreases

addition of an unpleasant | the removal of a pleasant  repetition of specific
stimulus stimulus behaviour

FIGURE 7 An example of a punishment is being grounded.
Would this be a positive or negative punishment?
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4.3 WORKED EXAMPLE

Applying the ABC model of
operant conditioning to scenarios

Alexandra has a new puppy who likes
to steal her toys. Alexandra was able
to stop the puppy from stealing the
toys by spraying the puppy with water

every time he stole a toy.

Identify the antecedent, behaviour
and consequence from this scenario and
propose how Alexandra could stop her
puppy from stealing toys by using an
alternative form of punishment. (4 marks)

Solution

T R

Step 1: Identify the command
terms used in the question and
determine what they require.

Step 2: Look at the mark
allocation to determine how
many pieces of information
are required.

Step 3: Identify the antecedent
(what happens before),
behaviour (what happens)

and consequence (what
happens after).

Step 4: Consider what you
want the outcome of the new
consequence to be and how
this can be achieved.

Step 5: Provide a negative
punishment that could
decrease the likelihood of
the puppy stealing toys.

OXFORD UNIVERSITY PRESS

The command term “identify” indicates that part of the
response will need to recognise and name and/or select an
event, feature, ingredient, element, speaker and/or part.

The command term “propose” indicates that part of the
response will need to suggest or put forward a point of view,
idea, argument, diagram, plan and/or suggestion based on given
data or stimulus material for consideration or action.

There are 4 marks allocated to this question so four key
pieces of information will need to form the response. In this
case, one mark for each identified antecedent, behaviour
and consequence (3 marks) and one mark for proposing how
Alexandra could stop her puppy from stealing toys using an
alternative form of punishment.

Antecedent: Presence of a toy (1 mark)

Behaviour: Puppy steals the toy (1 mark)

Consequence: Being sprayed with water (a positive punishment
that decreases the likelihood of the behaviour occurring
again) (1 mark)

Alexandra wants to stop (decrease) her puppy from stealing
toys (behaviour). She initially used positive punishment by
introducing an undesirable stimulus.

The question asks for an alternative form of punishment, so
she should use negative punishment instead by removing a
positive stimulus.

Alexandra could use negative punishment by ignoring the
puppy (the removal of attention) every time he steals a toy to
decrease the likelihood of the puppy stealing toys. (1 mark)
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Comparing operant and classical conditioning

Both classical conditioning and operant conditioning are examples of behaviourist approaches
to learning. This is because both types of learning involve a person or animal learning by

interacting with their environment.

In classical conditioning, learning involves a NS and an UCS being repeatedly paired to

form an association, which generates a CR to a CS.

In operant conditioning, learning involves associating a behaviour with a consequence that
will either increase or decrease the likelihood of the behaviour occurring again. While many
similarities exist between the two types of learning, there are also differences. The similarities

and differences between the two types of learning are summarised in Table 2.

TABLE 2 Similarities and differences between classical conditioning and operant conditioning

* Both include a three-phase model (ABC in * Classical conditioning is a form of passive
operant conditioning, before, during and after learning, whereas operant conditioning is a
conditioning in classical conditioning). form of active learning.

* Both types are examples of behaviourist * C(Classical conditioning involves learning

approaches to learning.

an involuntary behaviour, whereas operant

* Both involve the development of an association conditioning involves learning a voluntary
(NS with UCS in classical conditioning, behaviour.
behaviour and consequence in operant » There is a consequence in operant
conditioning). conditioning, whereas there is no type of

Describe and explain

1

3
4

Explain why operant conditioning is considered
a behaviourist approach to learning.

Describe each phase of the three-phase model
of operant conditioning.

Define “reinforcement”.

Define “punishment”.

Apply, analyse and compare

5

Using examples, compare positive punishment
and negative punishment.

Using examples, compare positive reinforcement
and negative reinforcement.

Identify the antecedent, behaviour and
consequence in each example. Justify

each answer.
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consequence in classical conditioning.

00

b Lynna puts her son in time-out every time

a Every time Jonah tells a joke in
class, all his friends laugh.

he misbehaves.

¢ Carin has her phone taken away when she
does not complete her chores.

Design and discuss

8 Discuss the similarities and differences between
classical and operant conditioning.

9 Mariko is trying to encourage her daughter
to brush her teeth. Outline how Mariko could
achieve this by using the three-phase model of
operant conditioning and reinforcement.
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KEY IDEAS

+ Observational learning is a social-cognitive approach to learning in which learning
occurs by watching the behaviours of others and the consequences of those behaviours.

+ Observational learning occurs over five stages: attention, retention, reproduction,
motivation and reinforcement. Each of these stages is important for meaningful learning
to occur.

In behaviourist approaches to learning (e.g. classical conditioning and operant conditioning),
learning is said to occur in response to an individual’s first-hand experiences with their
environment. However, not everything we learn requires us to directly interact with or

observational experience something first hand. Observational learning is a type of learning in which
learning behaviours are learnt by watching the actions of someone or something else, known as a model.
atype of learning that ] ] . ] . . .

occurs by observing Imagine you wanted to give yourself a basic haircut at home. The first thing you might
and imitating the do is watch a tutorial on hair cutting. If the method in the tutorial led to a good haircut, you

havi f oth . . . .
behaviours of others might replicate the method or parts of it at home. If the method led to a bad haircut, you may

choose not to follow that tutorial, watch another tutorial, or avoid cutting your hair altogether.
= In this example, learning has occurred from:

Video
Oseretisnel * observing the model (the person in the tutorial) and their behaviour
learning e assessing the outcome of the behaviour (whether the haircut looks good or not)

* determining whether it would be beneficial to replicate or avoid the observed behaviour.

//

™~

FIGURE 1 Watching a tutorial of a person cutting their hair before you cut your own hair is an example of
observational learning.
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Observational learning occurs throughout
a person’s life but is most frequent during
childhood. There is a “social” element
to observational learning because
individuals socially watch and are
influenced by the actions of others
in their environment. There is also a
“cognitive” element to observational
learning because individuals must
pay attention to behaviours, assess the
consequences of the behaviours observed
and retain enough information about the
behaviour to replicate it themselves. This is why
observational learning is considered to be a

social-cognitive approach to learning rather FIGURE 2 A child trying to copy how their parent

dresses after watching them get dressed is an example

than a behaviourist approach to learning. of observational learning.

Study tip Stages of observational learning

The acronym ARRMR . . . . . .

is a helpful way to There are five key stages of observational learning: attention, retention, reproduction,

recall the five stages motivation and reinforcement (Figure 3). These stages allow us to understand if an observed
&faczgis;egrvatlonal behaviour is worth repeating and the factors that may lead to us imitating or reproducing

the behaviour.

Attention Retention Reproduction Motivation Reinforcement
Learner Learner forms Learner replicates Learner is Learner is more likely
actively a mental or imitates motivated to to reproduce

focuses on representation behaviour if perform behaviour that is
model’s of what is being necessary skills behaviour followed by a positive

behaviour observed are possessed of model consequence

FIGURE 3 The five stages of observational learning

Attention

attention Attention is the first stage of observational
trt‘)e Stagte_ of l learning. In this stage, the learner must closely
observationa . .

learning in which watch or actively pay attention to the model’s
the learner actively behaviours and the consequences. How the
watches the

) learner perceives the model can influence
behaviour of a model

whether they choose to actively focus on the

model or not. For example, learners are more

likely to focus on models who possess the

following characteristics:

e attractiveness

¢ high status or popularity

¢ similar attributes to themselves or familiar
attributes (e.g. a parent, person of similar age)

¢ knowledge or expertise in an area. FIGURE 4 Sports stars, like Australian Open
Champion Ash Barty, are often regarded as
models to children and individuals who aspire
children who aspire to be like their sporting idols.  to be like their sporting idols.

Sportspeople are often regarded as models to

170 PSYCHOLOGY FOR VCEUNITS3& 4 OXFORD UNIVERSITY PRESS

This work must not be reproduced, stored, transmitted or circulated in any other form.



Provisioned to Campion Education (Aust) Pty Ltd on 08/05/2024 under licence.

Retention

Retention is the second stage of observational learning. In this stage, the learner stores a
mental representation of the observed behaviour. The learner must remember what they
have observed and be able to recall it later. The stronger or more meaningful the mental
representation, the more likely it is to be reproduced by the learner later.

Reproduction

Reproduction is the third stage of observational learning. In this stage, the learner imitates

or replicates the behaviour they have observed from what they have retained in their memory.

The behaviour can only be reproduced if the learner has the necessary skills (including
both mental and physical capabilities) to do so. For example, it does not matter how much
professional tennis a person watches, they will not be able to reproduce the behaviour of
serving an ace unless they have a similar skill level.

Motivation

Motivation is the fourth stage of observational learning. In this stage, the learner must be
incentivised (motivated) to reproduce a behaviour that has been observed. The learner’s
cognitive evaluation of the reinforcements or punishments the model receives is a key factor
in determining whether they have a desire to reproduce the behaviour. Motivation can be
either intrinsic, where it stems from a desire within us (e.g. wanting to improve a test result,
or better a skill for our own benefit) or extrinsic, where it stems from external factors

(e.g. wanting to gain praise from your friends or impress your parents).

Applying observational learning stages to different contexts

Eleni is a big fan of watching Olympic figure skating. She has watched Olympian Alina

Zagitova’s performance in the 2018 Olympics more than 70 times and can picture

the steps of the routine off by heart. Eleni admires figure skaters for their athleticism,

creativity and grace, and decides to take up figure skating lessons so that she can build

these characteristics in herself. On her first

skating lesson, Eleni decides to attempt a

highly complex section of Zagitova’s routine.

1 Identify two aspects of watching an
Olympic figure skater that may have
influenced Eleni to pay attention to Alina
Zagitova and her routine.

2 Assess whether you believe Eleni’s
retention of the model’s behaviour is
strong. Justify your answer.

3 Assess whether you believe Eleni
will be successful in her attempt to
reproduce the model’s behaviour.

Justify your answer.

4 TIs Eleni’s motivation behind learning the

behaviour intrinsic or extrinsic? Justify
your answer.

OXFORD UNIVERSITY PRESS

FIGURE 5 Champion figure skater Alina
Zagitova at the 2018 Winter Olympics

retention

the stage of
observational
learning in which
the learner
forms a mental
representation
of what is being
observed

reproduction

the stage of
observational
learning in which

the learner imitates
or replicates the
behaviour they have
observed from what
they have retained in
their memory

motivation

the desire of the
learner to reproduce
the behaviour
themselves; it is
influenced by the
type of consequence
the model receives
intrinsic
something that
comes from within
the individual,
driven by internal
motivations or
interests

extrinsic
something that
comes from outside
the individual;
external factors

or rewards that
motivate behaviour
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self-
reinforcement
reinforcement that
occurs from receiving
intrinsic rewards
following a behaviour

external
reinforcement
reinforcement that
occurs from receiving
rewards or positive
consequences

from the external
environment
following a particular
behaviour

vicarious
reinforcement
reinforcement
that occurs from
observing another
person’s behaviour
being reinforced

Study tip

When describing each
of the five stages of
observational learning,
it is important to

use words that

are not included

in the name of the
stage. For example,
when describing
reproduction, you
should say that the
learner “replicates”

or “imitates” the
observed behaviour
rather than
“reproduces” the
behaviour.

Reinforcement

Reinforcement is the fifth stage of observational learning. Similar to reinforcement in operant

Provisioned to Campion Education (Aust) Pty Ltd on 08/05/2024 under licence.

conditioning, in this stage the learnt behaviour is more likely to occur again when it results in

a desirable or beneficial outcome. There are three different types of reinforcements that can

encourage a behaviour to occur again.

¢ Self-reinforcement occurs when internal factors such as how you feel or perceive

yourself reinforce a behaviour. Feeling confident, accomplished, or proud of yourself

after a behaviour are examples of self-reinforcement.

« External reinforcement occurs when other people or factors outside the individual

reinforce a behaviour. Examples of external reinforcement are a parent giving you a gift, your

friends complimenting you, getting praise from others, and an employer giving you a bonus.

¢ Vicarious reinforcement occurs when the learner is influenced by seeing someone
else be reinforced for a behaviour. For example, if a child sees another child get a lolly
for cleaning up after themselves, they may also want to clean up after themselves.

Attention

Milo watches his friend
receive a good grade on
a SAC after she

Retention

Milo forms a mental
representation of his
friend studying hard and

Reproduction

Milo has the capability
to study for a SAC
and does so in an

Motivation
Milo is motivated to
study because he wants
good SAC marks to get
the study score needed

receiving a good grade. attempt to achieve

for a specific
a good score.

university course.

studied hard.

FIGURE 6 Example of observational learning in action

Reinforcement
Milo feels pride when
he receives a good
score for his test and
therefore wants to study
for all SACs in
the future.

4.4 REAL-WORLD PSYCHOLOGY

Albert Bandura and social learning theory

In the 1960s, Canadian—American psychologist Albert Bandura
and his colleagues conducted a series of observational learning
experiments to examine how children learn in response to

viewing aggressive and non-aggressive adult behaviour. In

these experiments, now known as the “Bobo doll experiments”,

72 children viewed adults interacting differently with an inflatable

plastic doll known as a Bobo doll.

In the first Bobo doll experiment, Bandura investigated whether

children would imitate the behaviour they observed in adults.

Children were placed into one of three groups:

*  Group 1 — Aggressive model: children observed either a male or
a female adult play aggressively with the Bobo doll (hitting the
doll, throwing it around).

¢ Group 2 — Non-aggressive model: children observed either a
male or a female adult play non-aggressively with the Bobo doll.

e Group 3 — No model: children observed no one playing or
interacting with the Bobo doll (control group).
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FIGURE 7 A Bobo
doll is a large
inflatable toy about
1.5 metres tall that
is designed to spring
back after being hit.
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72 children
(36 boys, 36 girls)

Group 1 Group 2 Group 3
Aggressive Non-aggressive No model
model model (24 children —
(24 children) (24 children) 12 boys, 12 girls)
Female Male Female Male
model model model model
(6 boys, (6 boys, (6 boys, (6 boys,
6 girls) 6 girls) 6 girls) 6 girls)

FIGURE 8 Experimental conditions and allocation of participants in the original Bobo doll experiment

In the second stage of the experiment, each child was separately taken to a room that

contained a variety of toys. The experimenter subjected each child to “mild aggression

arousal” by telling them that the toys were reserved for other children. Each child was

then left alone in the room and observed for 20 minutes through a one-way mirror.

The experimenter recorded each child’s behaviour at five-second intervals.

Results showed that:

e children who observed an adult being aggressive engaged in more aggressive
behaviour when they played with the doll themselves

e children who watched the adult being non-aggressive engaged in less aggressive
behaviour when playing with the doll themselves

* boys were more likely than girls to copy the behaviour of same-sex models

* boys copied more physically aggressive acts than girls.

Bandura concluded from the results that children can learn aggressive behaviour
through watching the behaviour of others.

Apply your understanding

1 What was the purpose of the control group in Bandura’s experiment?

2 The experimenter tested and observed the responses of each child separately and away
from other children. Explain why this action is important for keeping results valid.

3 Discuss the implications of Bandura’s research findings in reference to the context
of young children playing violent video games or watching violent movies.

4 Bandura conducted the first set of Bobo doll experiments during the late 1960s
when traditional gender roles were commonplace (e.g. women often being
homemakers with expectations to be “gentle” and “elegant”, men often being
breadwinners with expectations to be more “dominant” and “physical’’). Discuss
whether the era in which the experiment was conducted could have influenced some
of the results observed and whether you would expect to see similar or different
results today.
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Describe and explain

1 Explain why observational learning is considered
to be a social-cognitive model of learning.

2 Describe what a model is in observational
learning.

3 Explain why a learner must actively focus on
the model and not just quickly glance at the
model in observational learning.

4 Describe the relationship between motivation
and reinforcement.

5 Provide two reasons why the type of consequence
a model receives is important in determining
whether learning occurs in observational
learning.

Apply, analyse and compare

6 Mali is in the kitchen watching her father bake
her favourite dessert, shortbread. Mali has always
wanted to learn how to make shortbread so she
can become a better baker.

a With reference to the five stages of
observational learning, outline how Mali
could learn to bake shortbread by observing
her father.

b Assess whether the motivation for Mali
to reproduce the behaviour is intrinsic
or extrinsic.

c After Mali’s first attempt baking

shortbread alone, everyone in her family says
the recipe turns out better than her father’s.

Mali appreciates the praise and decides she
will bake shortbread regularly for her family.
Identify the type of reinforcement that is
influencing Mali to bake again.

Design and discuss

7 At school, Declan heard his popular friend Nick
tell a controversial joke that all their friends
laughed at. Nick went home and told his brothers
the joke, hoping they too would laugh and find
him funny.

a With reference to the five stages of
observational learning outline how Nick
could learn this new joke.

<

Assess whether the motivation for Nick

to reproduce the behaviour is intrinsic

or extrinsic.

¢ After Nick shares the joke with his brothers,

they do not laugh and tell him that the joke is

inconsiderate. Nick feels very embarrassed.
Discuss how the outcome of Nick’s

reproduction could influence the motivation

and reinforcement for Nick to tell the joke.




reductive

a process that
simplifies concepts,
ideas or systems
into smaller parts
or components

Aboriginal and
Torres Strait
Islander ways
of knowing

the unique and
diverse knowledge
systems, beliefs,
practices and
cultural traditions
of Aboriginal

and Torres Strait
Islander peoples

Stolen
Generation
Aboriginal and
Torres Strait Islander
people who were
forcibly removed
from their families
and communities
by government
authorities and
placed into
institutional care or
adopted by non-
Indigenous families
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KEY IDEAS

+ Aboriginal and Torres Strait Islander peoples’ ways of knowing are often holistic, in
which complex concepts are viewed as one whole and best understood through the
interconnection of elements rather than the separation of elements.

+ Aboriginal and Torres Strait Islander peoples’ systems of knowledge are multimodal.
This means a variety of methods can be used to build or connect to knowledge.

Context behind learning in Australia

Throughout this chapter, you have looked at behaviourist and social-cognitive approaches to
understand learning. These approaches to understanding how learning occurs have described
mental processes and practices used through a Western knowledge perspective. A Western
approach to learning often centralises humans as having greater significance than other
creatures or elements and often views knowledge as an object or a tool to be used for our benefit.

Subsequently, through a Western perspective, we might view the process of how a
behaviour is learnt and how it affects the individual as the most critical components of
learning and knowing. Western knowledge also tends to be reductive, which means that
complex ideas and constructs are broken down into smaller parts.

It is important to recognise that there is no single way of learning and knowing. Although
Western approaches to learning can help you understand how and why you learn things
in simple terms, such approaches can also place limits or boundaries on what it means to
“know” something. As mentioned in Topic 4.1, there are many other approaches to learning,
including holistic approaches that situate the learner within a system of knowledge. In this
topic, we will explore Aboriginal and Torres Strait Islander ways of knowing. To
better understand Aboriginal and Torres Strait Islander ways of knowing, it is important to
understand some of the history experienced by Aboriginal and Torres Strait Islander peoples
and communities in Australia, and the significance of valuing trust and practising respect
and cultural humility when learning from other cultures.

Valuing trust and practising respect

Throughout history, Western perspectives have failed to respect or acknowledge the
complexity of other cultural understandings. For example, from the 1910s to the 1970s, the
Australian Government’s misbelief that Western knowledge was superior to Aboriginal and
Torres Strait Islander knowledges instigated a forceable removal of thousands of Aboriginal
and Torres Strait Islander children from their families. We now acknowledge these individuals
as the Stolen Generation. This violation of human rights drove a rift of mistrust between
many Aboriginal and Torres Strait Islander communities and the Australian Government,
which, for many, will continue to take time to heal.

Although the racist policy was overturned in the 1970s, its effects still contribute to many
of the major inequities experienced by Aboriginal and Torres Strait Islander peoples today.
For example, Aboriginal and Torres Strait Islander children are currently 9.7 times more
likely than non-Indigenous children to be living away from their families.
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misappropriate
taking something
that does not
belong to you for
personal gain

Study tip

“Aboriginal and

Torres Strait Islander
peoples” is a collective
term that includes

all communities of
Aboriginal and Torres
Strait Islander peoples
in Australia. What is
true for one culture

or individual may

not reflect another’s
experience. For more
information on cultural
awareness in relation
to Aboriginal and
Torres Strait Islander
knowledges, see

Topic 1.11 in your
Psychology toolkit.

system of
knowledge

a structured and
interconnected
framework for
understanding
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Trust is often a central part of knowledge sharing in Aboriginal and Torres Strait

Islander cultures and re-establishment of trust between Indigenous and non-Indigenous

Australians relies on respect. When learning about Aboriginal and Torres Strait Islander

peoples’ ways of knowing, it is important that the significance of being entrusted with

knowledges from diverse individuals and communities is respected and that knowledge is

not misappropriated.

There are both commonalities and differences between Aboriginal and Torres Strait

Islander ways of knowing and Western ways of knowing. Respecting, learning from and

allowing Aboriginal and Torres Strait Islander ways of knowing to thrive can help contribute

to reconciliation.

Aboriginal and Torres Strait
Islander ways of knowing

« Holistic * Have foundations
of knowledge that
can be subject to

change

* Can make links between the physical
world and the spiritual world

« Trust inherited wisdom o
 Inquisitive
 Long historical roots

. . * Involve
* Knowledge primarily passed on through .
. . . observations and
interpersonal and intergenerational oral ..
predictions

communication that may include metaphors

and stories ..
« Involve repetition

« Can often be locally specific to verify concepts

* Multidisciplinary (connects metaphors
and meanings to life, Country and behaviour)

Western ways of knowing

* Reductive

* Limited to evidence and explanation
within the physical world

« Involve scepticism and the need to
validate findings

« Short-term historical roots

* Knowledge primarily passed on through
written record

* Global verification

* Discipline-based

* Emphasise understanding the
mechanism, action or purpose of why

something occurs

* Emphasise application of skills and
knowledge

FIGURE 1 Similarities and differences between Aboriginal and Torres Strait Islander ways of knowing and

Western ways of knowing

Aboriginal and Torres Strait Islander ways

of knowing

Aboriginal and Torres Strait Islander communities have passed on and continue to pass on

diverse traditions, understandings and knowledges through a variety of practices. Unlike

Western ways of knowing, which tend to be reductive, Aboriginal and Torres Strait Islander

ways of knowing are often holistic. This is when complex concepts are interpreted as a

whole and best understood through the interconnection of elements. For example, to many

Aboriginal peoples, Country is not only the physical area of the traditional lands of a cultural

or language group but also the spiritual, living, emotional and intellectual connections tied to

that land.

Rather than viewing knowledge as the information a learner acquires from their

interactions, Aboriginal and Torres Strait Islander ways of knowing tend to view the learner

as part of a system of knowledge. This means knowledge encompasses interactions,

observations, beliefs and understandings that are connected to a culture and that help that

culture thrive. The Australian Institute of Aboriginal and Torres Strait Islander Studies has
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determined that there are approximately 250 different Indigenous
language groups and more than 800 different dialects. Each
language group’s own connection to Country will give rise to
unique systems of knowledge. Therefore, it can be said that
systems of knowledge are patterned (created) on Country.

The 8 Ways of Learning framework

Aboriginal and Torres Strait Islander peoples’ systems of
knowledge are multimodal. This means a variety of methods
can be used to build or connect to knowledge. In 2009, James
Cook University’s School of Indigenous Studies, the Western
New South Wales Regional Aboriginal Education Team and the
New South Wales Department of Education developed a framework
for understanding Aboriginal learning processes. Although there are
many methods through which learning can take place, this framework,
called the 8 Ways of Learning, describes eight ways through which learning can
occur and how each way connects to the others (Figure 3).

Story Sharing « @ Community Links
‘ =@
®

Deconstruct
Reconstruct

Learning Maps

Non-verbal

Non-Linear

Land Links

rﬂ
[

Symbols & Images

FIGURE 3 The 8 Ways of Learning framework is a way of understanding Aboriginal
knowledge perspectives.

Story Sharing

Learning through Story Sharing involves approaching learning through narrative.
Examples of Story Sharing include distributing information through oral practices such as
yarning (see Topic 1.11), conversations and Songlines (see Topic 5.4). Story Sharing helps
build connections between people, adds meaning to culture, recognises the significance of a
place and helps to consolidate memory and learning and ensures the continuance of culture.
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FIGURE 2 The Urban
Zendath Kes dance
group performing at
Yabun Festival

multimodal
using many

modes or forms of
communication,
representation and
expression

8 Ways of
Learning

a framework to

help understand

and incorporate
Aboriginal knowledge
perspectives through
Aboriginal learning
processes

Story Sharing
approaching learning
through narrative;
one of the eight ways
of learning in the

8 Ways of Learning
framework
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FIGURE 4 Story
Sharing can occur
through oral practices
such as yarning,
conversations and
Songlines.

Learning Maps
approaching learning
through explicitly
mapping/visualising
processes; one of the
eight ways of learning
in the 8 Ways of
Learning framework

Non-verbal
applying
intrapersonal and
kinaesthetic skills to
thinking and learning;
one of the eight ways
of learning in the

8 Ways of Learning
framework

Symbols and
Images

using images and
metaphors to
understand concepts
and content; one

of the eight ways

of learning in the

8 Ways of Learning
framework
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Learning Maps

Non-verbal

shared and acquired non-verbally.

FIGURE 5 Dancers at Sydney’s Homeground Festival

Symbols and Images

Learning through Symbols and Images involves
using pictures and metaphors to help understand

concepts and content. This includes creating
meaningful or representative drawings,
paintings, icons and metaphorical examples.
This type of learning helps inspire creativity,
consolidates understanding and establishes
deeper meaning through visual and
metaphorical representations. For example,
Figure 6 shows ancient rock art created by
Mowanjum people from the Kimberley region
in Western Australia. The central character
painted is a Wandjina, a sacred and supreme
creator that governs weather and fertility.
Wandjinas often have large eyes (like the eye
of a storm) and headdresses that indicate
different types of storms (Wroth, 2022).
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Learning through Learning Maps involves explicitly mapping and
visualising processes and ideas. This type of learning helps individuals
plan or organise information by picturing knowledge pathways that
can be followed. For example, planning out a run by visualising what
you’d like to see on the way and mentally picturing the order in which
you’d see landmarks and the turns you’d need to take.

Learning through Non-verbal actions involves using movement
to share, connect to or express knowledge. For example, creating art,
dancing and observing nature are all methods in which knowledge can be

FIGURE 6 A Wandjina rock art figure in the Kimberley
region. Wandjinas are painted by the Ngarinyin, Worrorra
and Wunumbal peoples.

OXFORD UNIVERSITY PRESS



Provisioned to Campion Education (Aust) Pty Ltd on 08/05/2024 under licence.

Land Links

Learning through Land Links involves placed-based learning where ideas and concepts can
be linked to an area or Country. This type of learning helps identify, establish, and draw from
connections that exist within an area. L.and Links are particularly important in Songlines,
which you will learn more about in Topic 5.4.

Non-linear

Learning through Non-linear practices involves innovatively understanding ideas by
thinking laterally or combining systems. This type of learning helps create new knowledge
and combine ideas to form bigger, more encompassing understanding of something.

Deconstruct/Reconstruct

Learning through Deconstruct/Reconstruct involves looking at a concept as whole before
breaking it down into parts to study in detail. This type of learning is often referred to as
“watch then learn” and encourages learners to first see the entirety of a process or concept so
they can then better understand the details of that concept and the purpose each component
has in the greater scheme of things.

Community Links

Learning through Community Links involves a learner centring local viewpoints and
applying learning to benefit their mob or community. This type of learning allows the learner
to connect their community to local knowledge and viewpoints and provides the learner with

00

5 Discuss why the “Deconstruct/

a sense of purpose.

Describe and explain Design and discuss

1 Describe “reductive” in relation to

Western approaches to knowledge.

2 “Aboriginal and Torres Strait Islander
ways of knowing are often holistic.”
Explain what this means.

3 Provide an example of how Story
Sharing as a method of learning could
be used in a classroom setting.

Apply, analyse and compare

4 Analyse how the eight ways of
learning in the Aboriginal and
Torres Strait Islander framework
reflect a holistic view of knowledge
and learning.

OXFORD UNIVERSITY PRESS

Reconstruct” method of learning
might be more effective for
understanding complex topics than a
purely linear method.

Design a revision lesson for a topic
in this chapter that integrates both
Western and Aboriginal and Torres
Strait Islander ways of knowing.
Discuss which elements you have
included and why.

Land Links
place-based learning,
linking content to
local land and place;
one of the eight ways
of learning in the

8 Ways of Learning
framework

Non-linear
producing innovations
and understanding

by thinking laterally;
one of the eight ways
of learning in the 8
Ways of Learning
framework

Deconstruct/
Reconstruct
approaching learning
through modelling
and scaffolding,
working from wholes
to parts; begin with
the whole structure,
rather than a series
of sequenced steps;
one of the eight ways
of learning in the 8
Ways of Learning
framework

Community
Links

centring local
viewpoints,

applying learning for
community benefit;
one of the eight ways
of learning in the 8
Ways of Learning
framework
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CHAPTER

Chapter summary

Learning is a relatively permanent change in behaviour or knowledge in response to experience.

There are different approaches to learning, including behaviourist approaches, social-cognitive
approaches and approaches to learning that view knowledge as one interconnected system that a learner
is situated in.

Classical conditioning is an approach to learning where an individual forms an association between two
stimuli to produce a learnt response.

Classical conditioning includes three phases: before conditioning, during conditioning and after
conditioning.

The key elements used to describe classical conditioning include neutral stimulus (NS), unconditioned
stimulus (UCS), unconditioned response (UCR), conditioned stimulus (CS) and conditioned response (CR).

Operant conditioning is a behaviourist approach to learning where an individual learns through
associating a behaviour with a consequence.

Operant conditioning consists of three phases: antecedent, behaviour and consequence.

Two types of reinforcements are used to increase the likelihood of a behaviour occurring again: positive
reinforcement and negative reinforcement.

Two types of punishments are used to decrease the likelihood of a behaviour occurring again: positive
punishment and negative punishment.

Observational learning is a social-cognitive approach to learning in which learning occurs by watching
the behaviours of others and the consequences of those behaviours.

Observational learning occurs over five stages: attention, retention, reproduction, motivation and
reinforcement. Each of these stages is important for meaningful learning to occur.

Aboriginal and Torres Strait Islander peoples’ ways of knowing are often holistic: complex concepts
are viewed as one whole and best understood through the interconnection of elements rather than the
separation of elements.

Aboriginal and Torres Strait Islander peoples’ systems of knowledge are multimodal. This means a
variety of methods can be used to build or connect to knowledge.
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Multiple choice

D the dog barking and the house paired

1 The two types of behaviourist approaches to together cause her to jump and

learning are:

A classical conditioning and observational
learning.

B operant conditioning and classical
conditioning.

C association and consequences.

D observational learning and consequences.

In classical conditioning, acquisition of a

learnt response occurs when the:

A neutral stimulus becomes associated with the
unconditioned stimulus to elicit a response.

B neutral stimulus elicits an unconditioned
reflexive response.

C conditioned response has become the
unconditioned response.

D conditioned response only occurs in
response to a conditioned stimulus.

Sam’s teacher gives out lollies at the end

of every lesson. Sam and his classmates

all salivate when receiving the lolly. Sam

now finds himself salivating at the end of

every lesson.

In terms of classical conditioning, the
conditioned stimulus in this scenario is:

A salivating in response to a lolly.
B salivating in response to the end of
the lesson.
C the lolly the teacher hands out.
D the end of a lesson.
On her way to school, Maddison walks past a
dog that barks. The barking causes Maddison
to jump and become startled.

In terms of the three phases of classical
conditioning, Maddison is demonstrating that
she is in the third phase when:

A she jumps and becomes startled when the
dog barks.

B she jumps and becomes startled when
walking past the house.

C the dog barking is associated with the
house she walks past.

OXFORD UNIVERSITY PRESS
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become startled.

Which of the following best describes operant

conditioning?

A Learnt behaviour will be repeated after
consequences.

B Learnt behaviour will not be repeated after
consequences.

C Learnt behaviour is less likely to be repeated
when a positive consequence is given.

D Learnt behaviour is more likely to be repeated
when a positive consequence is given.

Phuong has learnt to tidy her room to avoid

her mum nagging her to clean it.

Which of the following, according to the
three-phase model of operant conditioning,
would be the antecedent?

A Cleaning her room

B Her mum nagging her

C Her room being messy

D Receiving pocket money for cleaning

her room

A positive punishment is the:

A addition of a positive stimulus.

B addition of a negative stimulus.

C removal of a positive stimulus.

D removal of a negative stimulus.

Which of the following is a difference between
classical and operant conditioning?

Classical Operant
conditioning conditioning

Stimulus follows the Stimulus precedes the
behaviour. behaviour.

Responses are Responses are
voluntary. involuntary.

Association between Association between
two stimuli produces behaviour and
the learnt behaviour. consequence produces
the learnt behaviour.

Behaviourist approach | Extinction sometimes
to learning occurs: social-cognitive

approach to learning.
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9 Aben respects the community work his parents
do because he sees the positive impact it has
on the lives of others. Recently he has been
volunteering his time at homeless shelters.

Which of the following identifies the
stage of observational learning Aben is in
and a reason?

Stage of
observational

learning

A Reproduction | Aben imitates his parents’
behaviour because he
admires them.

B Retention Aben is able to remember
where homeless shelters are
and who needs the most help.
C Motivation Aben has a desire to perform
volunteer work because of the
intrinsic reward it provides.
D Attention Aben actively watches his
parents praise him for his

volunteer work.

10 Which of the following best describes the
primary difference between Western ways of
knowing and Aboriginal and Torres Strait
Islander ways of knowing?

A Western ways of knowing prioritise
community links, whereas Aboriginal and
Torres Strait Islander ways of knowing
prioritise individual learning.

B Western ways of knowing are often
reductive, whereas Aboriginal and Torres
Strait Islander peoples’ ways of knowing
are often holistic, viewing the learner as
part of a system of knowledge.

C Aboriginal and Torres Strait Islander
ways of knowing are reductive, whereas
Western ways of knowing view complex
ideas as one whole.

D Western ways of knowing do not
believe in the use of visual aids such as
learning maps, whereas Aboriginal and
Torres Strait Islander ways of knowing
exclusively use visual aids as the primary
method of knowledge sharing.
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Short answer
Describe and explain

11 Explain why classical conditioning and
operant conditioning are considered to be
behaviourist processes of learning.

12 Describe the three-phase process of classical
conditioning and how it results in learning.

13 Explain the significance of the relationship
between behaviours and consequences in
operant conditioning.

14 In terms of operant conditioning, explain
how negative reinforcement leads to a
behaviour occurring again.

15 Explain the importance of associating two
stimuli in classical conditioning.

16 Define “acquisition” in classical conditioning
and in operant conditioning.

17 Name and describe the stage of observational
learning that involves the learner actively
focusing on a model.

18 Using the language of observational
learning, outline the importance of memory
to whether a behaviour is learnt.

19 Identify three ways of knowing that form
part of the 8 Ways of Learning framework
and explain how each could be used to
enhance understanding of a concept from
Topic 4.3.

Apply, analyse and compare

20 Coen has trained his pet bird to fly back into
his cage at the sound of a whistle by rewarding
his bird with a treat. According to the three-
phase model of operant conditioning, how has
the bird learnt this behaviour?

21 In terms of operant conditioning, compare
the effects of reinforcement and punishment
on future behaviour.

22 Compare the experimental design used in
Pavlov’s classical conditioning experiment
with the experimental design used in
Skinner’s operant conditioning experiment.

23 With reference to the stages of observational
learning, explain why children copy the
behaviour of their parents.
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24 Provide two reasons why observational
learning and operant conditioning
are similar.

25 Marli used an electric fence to teach her
cows not to push down the fence and escape.

Name the antecedent, behaviour and
consequence in this scenario.

26 Ash has been watching the FIFA Women’s
World Cup to learn how to play soccer.
Despite many attempts, Ash cannot perform
a bicycle kick like her idol Sam Kerr. With
reference to the stages of observational
learning, outline why Ash cannot perform a
bicycle kick.

27 Compare behaviourist and social-cognitive
approaches to learning with approaches
to learning that place the learner within
a system.

Design and discuss

28 “Children learning through observing
their parents can lead to both positive
and negative behaviours in the children.’
Evaluate this statement.

b

29 “Aboriginal and Torres Strait Islander
ways of knowing are reductive.” Evaluate
this statement.

30 Discuss the ethical guidelines that must
be followed in experiments that involve
children, such as Albert Bandura’s Bobo
doll experiment.

31 Design an experiment that would allow
a teacher to use the principles of operant
conditioning to improve the attendance rate
of her students.

32 Discuss the process of learning that led to
the following behaviours.

a Flora wants to watch the same Netflix
shows as her sister because she saw how
much enjoyment her sister got from them.

b Peng has learnt that his mother will say
yes to him having a chocolate when she
is on the phone and does not want to
be disturbed.

¢ Zach does not like maths because his
Grade 3 maths teacher used to yell and
make him scared.

33 Using the three-phase model of classical
conditioning, suggest a method to investigate
how to stop a child from being frightened
when getting a vaccine.

34 Discuss a real-world scenario where the
Land Links method of learning could be
applied. Explain how this method could
benefit the learner.

You can find the following resources for this section in your obook pro:

Quizlet Chapter quiz

Test your understanding
of key knowledge in

this chapter.

Compete in teams or
against yourself to
test your knowledge.
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Chapter checklist

Rate your understanding
of key knowledge in

this chapter.
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The psychobiological
process of memory

CHAPTER

4

KEY KNOWLEDGE

— the explanatory power of the Atkinson—Shiffrin multi-store model of memory in
the encoding, storage and retrieval of stored information in sensory, short-term and

long-term memory stores
— the roles of the hippocampus, amygdala, neocortex, basal ganglia and cerebellum in
long-term implicit and explicit memories
— the role of episodic and semantic memory in retrieving autobiographical events and in
constructing possible imagined futures, including evidence from brain imaging and
post-mortem studies of brain lesions in people with Alzheimer’s disease and aphantasia
as an example of individual differences in the experience of mental imagery
— the use of mnemonics (acronyms, acrostics and the method of loci) by written
| '

cultures to increase the encoding, storage and retrieval of information as compared
with the use of mnemonics such as sung narrative used by oral cultures, including
Aboriginal peoples’ use of Songlines.

Source: VCE Psychology Study Design (2023-2027) reproduced by permission © VCAA

N

o df) A
GROUNDWORK ki ‘
:

This chapter will build on concepts you will have come @ Groundwork quiz .
across in Chapter 3 and Chapter 4. Before starting Cliizip iz

the chapter, check how well you know the basics by
completing this groundwork quiz.

4 - ",57;7/,-3

L

-

i INVESTIGATION: Can the method of loci improve memorisation of visual P 479 “
CONTROLLED EXPERIMENT information? e

| INVESTIGATION: How does Aboriginal peoples’ use of Songlines improve
5.4B | casesTupY memory? Page 481

INVESTIGATIONS

FIGURE 1 Unlike photographs that always show the same inform
lost completely over time.
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CONCEPT MAP

g 5.1 The Atkinson-Shiffrin

multi-store model
of memory
Encoding 5.2 Regions of the
brain and their role
in long-term memory
Memory processes Storage
Retrieval Implicit and
SHE) explicit
memories Hippocampus
Sensory memory
Amygdala
Memory stores Short-term memory Regions of
the brain and
. . Neocortex
their role in
Long-term memory memory
Basal ganglia
Explanatory
power of the Cerebellum

multi-store model

The psychobiological
process of memory

5.4 Improving memory with 5.3 The role of episodic and
mnemonic devices semantic memory in retrieving
and constructing events

Acronyms
Retrieving
autobiographical
Written cultures Acrostics events
and mnemonics
Method of loci Constructing

imagined futures

Alzheimer’s

Oral cultures Sung narratives disease

and mnemonics and Songlines Conditions

affecting memory

Aphantasia

* CONTENT WARNING: Aboriginal and Torres Strait Islander people are advised that this chapter contains names and images of people who are
now deceased.
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KEY IDEAS @

+ Atkinson-Shiffrin’s multi-store model of memory consists of unique memory stores
that operate together in the processes of encoding, storing and retrieving information.

+ Encoding involves transferring information into a usable form that can be worked with and
stored, storage involves the maintenance of information, and retrieval involves accessing
and recovering stored information.

+ Sensory memory is a temporary store for raw, sensory information that, if attended to, can
be transferred to short-term memory.

+ Short-term memory is a store for information that has been attended to in sensory memory
and information that has been retrieved from long-term memory. When information is held in
short-term memory, it can be used and manipulated.

+ Long-term memory is a relatively permanent store of information that has been encoded
from short-term memory.

+ Despite its explanatory power, the Atkinson-Shiffrin multi-store model of memory is not
without limitations. The model has both strengths and weaknesses.

Have you ever forgotten where you put your phone or keys down, but once you thought about

it you remembered the exact location? Or wondered why you can sing all the lyrics to your

current favourite song but forget the lyrics and song names of music you no longer listen
memory to? Memory is the psychobiological process of receiving, encoding, storing and retrieving
the processes of
receiving, encoding,
storing and retrieving
information make would not be possible without memory.

information. Essentially, memory is how our mind gains, retains and accesses information
to help us navigate through the world. Every thought, conversation and conscious action we

In this topic, we will examine the Atkinson—Shiffrin multi-store model of memory.
We will also explore the explanatory power of this model; that is, how effectively the
model describes the process of memory.

FIGURE 1 Many
people struggle to
remember where they
put items such as
keys, wallets, phones,
headphones and
sunglasses.

186 PSYCHOLOGY FOR VCE UNITS 38 4



Provisioned to Campion Education (Aust) Pty Ltd on 08/05/2024 under licence.

Memory processes

American psychologists Richard Atkinson and Richard Shiffrin (1968) were two of the first
researchers to propose a model of how memory is organised. Their model, known as the
multi-store model of memory, proposed that human memory consists of different stores
of information that work together through the interaction of three key processes, which are:
encoding, storage and retrieval.

4 C

s0@e ==
R

Retrieval

Encoding Storage

Stored information
is retrieved when
needed

Encoded information
is retained

Incoming information
is converted
into a usable form

FIGURE 2 The processes involved in memory

Encoding

Encoding is the first process involved in memory. When sensory information is encoded, it
is converted from a source into a usable form that the brain can process and store. After we
detect and receive sensory information from the external environment through our senses,
the information needs to be changed into electrochemical energy so that the brain can work
with, manipulate and give meaning to sensory information. Encoding ensures that incoming
sensory information is converted into a usable form. After sensory information is converted
into a usable form and given meaning, it can be stored for future use.

Storage

Storage is the second process involved in memory. When encoded information is stored, it is
retained in a memory store. Memory stores organise where specific types of information are
held for lengths of time so information can be easily attended to or accessed when required.

Retrieval

Retrieval is the final process involved in memory. When stored information is retrieved, it is
accessed and recovered from where it was previously stored. The retrieval process allows us
to use the information we have stored to complete goal-directed behaviours (e.g. complete a
written test, make a cup of coffee, read a map).
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multi-store
model of memory
amodel that
suggests that
memory consists

of sensory, short-
term and long-term
memory, which work
together to encode,
store and retrieve
information

encoding

the process of
converting raw,
sensory information
into a form that can
be processed by
the brain

storage

the process

of maintaining
informationina
memory store

memory store
a site where
information can be
stored temporarily
or permanently

retrieval

the process of
accessing and
diverting information
from long-term
memory to short-
term memory so it
can be used and/or
manipulated
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Examining the limitations of a
memory investigation

Key science skill: Develop aims and
questions, formulate hypotheses and
make predictions
Researchers were interested in
investigating the effect of time on
memory retrieval. The researchers
recruited 100 participants from a local
university and randomly allocated the
participants into five groups of 20: A, B,
C, D and E. All groups were required to
watch a screen on which they were shown
a sequence of 15 noun—adjective word
pairs (e.g. chair-red, fence—loose). Each
word pair was individually projected for
3 seconds. Each group of participants
was given a different instruction about
when they could start writing down as
many word pairs as possible after the last
noun-—adjective pair was shown.
¢ Group A could write immediately after
the presentation ended.

Memory stores

¢ Group B could write after 20 seconds.
e  Group C could write after 40 seconds.
e Group D could write after 60 seconds.

* Group E could write after 80 seconds.

Results between groups were then
compared.

Practise your skills

1 Identify the investigation design
used by the researchers and suggest
why this design was used instead
of others.

2 Write a research hypothesis for this
investigation.

3 Identify one limitation of
this investigation design and
suggest how the design could be
improved to reduce the impact on
the investigation.

Need help developing aims and questions

and writing hypotheses? Go to Topic 1.2

in your Psychology toolkit.

As the name implies, the Atkinson—Shiffrin multi-store model of memory suggests that

human memory consists of more than one type of memory store. The model proposes that

there are three different independent stores:
*  sensory memory

¢ short-term memory
capacity o
the number of items
that a memory store
can hold

long-term memory.

duration

the length of time
that items can be
held in a memory

store .
Sensory Sensory Attention
information memory
Video l
The multi- Unattended
store model information
of memory is lost.

Unrehearsed information
will decay or
be displaced.

Each memory store has a specific function, capacity (the amount of information it can
hold), and duration (the length of time it can hold information). The three memory stores
work together to encode, store and retrieve information.

Rehearsal
Short-term Encoding Long-term
memory memory
~_
l Retrieval 1

Some information
may be lost
over time.

FIGURE 3 The Atkinson—Shiffrin multi-store model of memory
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Sensory memory

Sensory memory is the memory store b
for incoming sensory information
we receive from our environment. Touch

Every day we are exposed to
an abundance of sensory
information. For example, /\{’ &
while swimming at the beach, o ,
you encounter all sorts of S K/;Y/\/ /XQQ
sensory stimuli, including the: {

Hearing

* vivid brightness of
the ocean

* sensation of water on
your skin

e distinct smell of the ocean

» ©

e taste of salt water Taste

. Smell
e sound of crashing waves

and the calls of shorebirds.
FIGURE 4 Sensory information is information from the environment

that is detected by and received from our five senses.

P - — ——
.

At any one time, we can encounter a large
amount of sensory input, so our brain uses a
filtering process to prevent us from being
overwhelmed with excess information.
Without this filtering process, even
simple tasks would become challenging
due to information overload. Imagine
trying to enjoy a swim with your A
friends while simultaneously focusing

on the taste of salt water, the texture & y 2. Sy Qe v

of a shell you step on, the loud calls o R ot .
of seagulls nearby, and every other S
sensory detail surrounding you. oo : y
By filtering out irrelevant or less
important sensory information, our
brain allows us to focus on the essential
components of our experiences and carry out
tasks effectively. Sensory memory acts as a
temporary holding place and filter for sensory

FIGURE 5 Having fun at the beach with your friends
would be difficult if you could not filter out all the

i K sensory information you receive.
input, ensuring that only the most relevant

and significant information is further processed and stored.

Sensory memory is made up of different memory stores that relate to specific senses
(e.g. sight, sound, touch). Iconic memory refers to our visual sensory memory and is the
part of sensory memory that allows us to process images and sights. Each time we move our
eyes, our brain detects a new piece of visual sensory information (e.g. the colour of the ocean)
and forms a “snapshot” of this information. These snapshots are sent to the primary visual
cortex and held for a brief duration of time.

OXFORD UNIVERSITY PRESS

This work must not be reproduced, stored, transmitted or circulated in any other form.

sensory memory
a memory store for
incoming sensory
information that is
held for a short time
(0.2 to 4 seconds)

iconic memory

a part of sensory
memory where visual
information can

be held for 0.2 to

0.5 seconds
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Echoic memory refers to our auditory sensory memory and is the part of sensory
memory that allows us to process sounds. When our ears detect a piece of acoustic sensory
information (e.g. the sound of waves crashing), they send this information to the primary

echoic memory
a part of sensory
memory where
auditory information
can be held for a
short time (3 to

4 seconds)

auditory cortex where it is held briefly.

Capacity and duration

The amount of information that can be held in sensory memory (capacity) is thought to

be unlimited. However, sensory memory can only retain information for a short time. It is
considered a temporary store of information because information can only be held for 0.2 to
4 seconds. The duration of sensory memory varies between the different types of sensory
memory (Table 1). If a piece of information held in our sensory memory is ignored or we
don’t pay attention to it, then it will be erased from the memory store. However, if a piece
of sensory information is of interest and we focus our attention on it, then this piece of
information will transfer into short-term memory.

TABLE 1 Summary of iconic and echoic memory stores

Type of

C . o . information
apacit uration (s
e ® encoded

Type of

sensory Forgetting Example

memory

Iconic memory @ Unlimited 0.2 to 0.5 Visual Fades rapidly = Seeing the after-image of
a moving lit sparkler
Echoic memory Unlimited @ 3 to 4 Auditory Fades rapidly = Being able to recall the

sound of the doorbell
tone in your head shortly
after you heard it ring

Short-term memory

short-term Short-term memory is the memory store for information that has been selected and
memory

attended to in sensory memory, as well as information that has been retrieved from long-term
amemory store that

receives information
from long-term and
sensory memory
stores and has a

memory. Short-term memory is sometimes known as “working memory” because it allows
us to actively manipulate and work with the information it holds to engage in goal-directed
behaviours and responses.

limited capacity of
5to9itemsanda
limited duration of
18 to 30 seconds

Attention Short-term Retrieval

memory

Sensory
memory

Long-term
memory

FIGURE 6 Short-term memory is a temporary store for information
that has been attended to in sensory memory or retrieved from long-
term memory.

For example, imagine you are walking past a captivating landscape (sensory
information). If the view catches your eye and you consciously pay attention to
an aspect of it, this information will transfer from your sensory memory to
your short-term memory. As a result, you can hold on to and process this

visual information for a longer time.

FIGURE 7 If you were walking past the Twelve Apostles, many pieces of sensory

information about the view would be sent to and held in your sensory memory. If you attend
to a specific piece of information, such as which apostle is the smallest, then this information
will transfer to short-term memory.
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Similarly, consider a situation where someone asks
you about the address of the first school you attended.
In this case, the information about your first school is
stored in your long-term memory. Following the question,
this information is retrieved from long-term memory and
brought to your short-term memory. Once the information is

held in short-term memory, you can manipulate or work with FIGURE 8 Our short-term

memory has a limited capacity
of 5 to 9 items, which is why
many people use shopping lists
to remember all the groceries
they need.

it to respond to the person’s question. In both instances, short-
term memory serves as a temporary store, enabling us to hold
and manipulate information from sensory memory and retrieve
relevant information from long-term memory for immediate use.

Short-term memory also acts as a bridge for transferring
sensory memory into long-term memory. For example, consider the landscape discussed earlier.
If you continue to frequently visualise the landscape after it is transferred to your short-term
memory, eventually the information will have been attended to so many times that it can be
encoded into your long-term memory.

Capacity and duration

Unlike sensory memory, short-term memory has
a limited capacity. Only 7 * 2 items (5 to 9 items)
can be attended to in short-term memory at one
time. When short-term memory reaches capacity,
it can only focus on a new item after it has

pushed away or removed another item. This is
called displacement — when a new item is added

to short-term memory by replacing an older item. . L
FIGURE 9 Credit card numbers are divided into

four chunks of four digits because it is much
easier to remember four large numbers than 16
individual digits.

Displacement can make it hard for us to complete
multiple tasks at once. For example, if you are
reading the steps of a recipe and get interrupted
by a phone call, you might forget some of the steps you just read because some items have been
displaced with new information from your call.

Luckily, there are techniques we can use to maximise the capacity of our short-term
memory. Chunking involves grouping small items together to form one larger piece of
information. For example, when trying to remember the phone number 1-8-0-0-7-2-6-5-0-3,
it is much easier to remember the whole phone number by grouping some numbers together
and reading it as 1800-726-503. This is because our brain finds it easier to hold on to three
large numbers (three items) in short-term memory than ten individual numbers (ten items).

For most people, items are held in short-term memory for 12 to 30 seconds. After this
time, if an item has not been worked with or manipulated, it will be erased from the memory
store and lost permanently. This process of information fading away is called decay. Items in
short-term memory can avoid decay if they undergo rehearsal — conscious manipulation of
an item so that it has an increased chance of being encoded into long-term memory.

Two common types of rehearsal that are used to help retain information in short-term
memory and promote the encoding of information into long-term memory are maintenance
rehearsal and elaborative rehearsal. Although you will not be assessed on these types of
rehearsal on the exam, you may find them helpful for studying.
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displacement
when information
held in short-term
memory is pushed out
and replaced by new,
incoming information

chunking

grouping or combining
small units of
information into

one bigger piece

of information
toincrease the
likelihood of retaining
information in short-
term memory

decay

the fading and
removal of an item
from a memory store
due to inattention or
lack of use

rehearsal
amental process
of repeating and/
or manipulating
information in short-
term memory to
enhance the length
of timeitis heldin
short-term memory
and to increase the
likelihood of it being
transferred to long-
term memory

maintenance
rehearsal
repeating information
over and over to help
retain it in short-
term memory and
potentially increase
the chance of it being
encoded into long-
term memory

elaborative
rehearsal

linking new
information to
existing information
toincrease the
chance of it being
encoded into long-
term memory
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FIGURE 10 Using
flash cards to revise
involves frequently
repeating information
and is an example

of maintenance
rehearsal.

long-term
memory

amemory store for
information that

has been encoded
from short-term
memory and that has
potentially unlimited
capacity and duration

retrieval cue

a prompt or stimulus
that improves the
ability to recall
information from
long-term memory
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Maintenance rehearsal involves repeating information over and over
to keep it in your attention. For example, repeating the definition of
a word out loud when revising for a SAC. This type of rehearsal can
also increase the chance of information being encoded into long-term
memory, although it is not always necessary for encoding to occur.

Elaborative rehearsal is when meaning is added to a piece of

information to connect it to other ideas or items held in long-term memory.
For example, you could remember the definition of the word “chunking” by
associating it with a similar term you already understand such as “grouping”

or by relating the definition to an example from your own life (e.g. how you
remember phone numbers).

Long-term memory

Long-term memory is a relatively permanent memory store for information that has been
rehearsed and encoded from short-term memory. Long-term memory acts in a similar way to
the hard drive of a computer. It stores, encodes and organises a large amount of information.
Like information on a computer, if you know enough about a piece of information (such as
the name of a file or document), then you can access it and retrieve it from your long-term
memory store and bring it to short-term memory for use. Information in long-term memory
may last your lifetime but may also decay if you don’t frequently use that information or if
your brain does not consider it necessary to hold on to.

FIGURE 11 Long-term memory is a relatively permanent store of information. This means you can potentially
retain information, such as how to tie your shoelaces or what your 16th birthday party was like, for a lifetime.

The process by which information is stored in long-term memory differs from how
information is stored in sensory memory and short-term memory. Unlike sensory memory
and short-term memory, long-term memory is a relatively permanent store of information.
This means that after information from short-term memory is encoded to long-term memory,
the information needs to be stored in a physical location in the brain. At first, this information
is encoded and held temporarily in the hippocampus. Later it is distributed across different
areas of the neocortex for long-term storage. Stored information can then be accessed when
needed or when triggered by a retrieval cue — a stimulus that helps retrieve a memory. You
will learn more about the regions of the brain and their role in memory in Topic 5.2.
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Capacity and duration

The capacity of long-term memory is believed to be potentially unlimited. However, its exact
limits are difficult to determine and measure because it is hard to assess the limits of what
someone can store in their brain over long periods of time. It is also difficult to determine
whether an item has been forgotten because of capacity limits, forgotten due to irrelevance
or if a person just hasn’t been exposed to the specific retrieval cues needed to recall a piece
of information they have stored.

Information stored in long-term memory is thought to have a relatively permanent
duration. This is because after information has been encoded and stored in long-term
memory, it has the potential to remain available for recall over extended periods, ranging
from years to decades. However, it is important to note that the strength and accessibility
of memories can vary, and factors such as physical changes to the brain, retrieval cues, and
passing time can affect retrieval.

TABLE 2 A summary of memory stores and their functions, duration and capacity

Capacity | Duration

Sensory memory Temporary store for incoming Potentially unlimited @ 0.2 to 4
sensory information
Short-term memory = Store for information that has 7 * 2 items 18 to 30
been selected and attended (5 to 9 items)
to in sensory memory and
for information that has been
retrieved from long-term memory
Long-term memory | Store for information that has been = Potentially unlimited | Relatively permanent
encoded from short-term memory

Explanatory power of the multi-store model

In Chapter 3 you learnt that explanatory power is the degree to which a model or theory can
accurately explain the subject it relates to. Strengths of the Atkinson—Shiffrin multi-store
model of memory include how it provides a clear structure of how information is organised
in different memory stores and how it highlights interactions between processes (encoding,
storing and retrieving) to store and access information from memory stores. However, the
model has some limitations. Some strengths and limitations of the model are summarised
in Table 3.

TABLE 3 The strengths and limitations of the Atkinson—Shiffrin multi-store model of memory

Strengths Limitations

* Provides a clear » Is often considered to be an oversimplified model of memory
framework for »  Suggests that short-term memory is a single store, which contradicts
understanding how other more recent proposals of memory (Baddeley and Hitch, 1974)

memory is organised and | . Does not consider how other factors (e.g. motivation, incentive) can

the processes involved influence the encoding of information from short-term memory to

00 ONETROTYY long-term memory

*  Identifies that there + Initially suggested that rehearsal was necessary for information to be

are different stores transferred into long-term memory, which has been refuted by more

of memory recent studies

* Explains that memory »  Does not account for individual differences in memory processes,

stores vary 1n capacity storage duration and capacity (e.g. individuals with photographic

and duration memories, amnesia)

Study tip

When asked to
describe sensory,
short-term or long-
term memory, make
sure you refer to
each store’s duration
and capacity.
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Describe and explain
1 Describe the function, capacity and duration
of the following memory stores.
a Sensory memory
b Short-term memory
¢ Long-term memory
2 Define:
a encoding

b storage

¢ retrieval.

3 Define “decay”. Describe the conditions that FIGURE 12 Flinders Street Station

result in decay of items held in sensory memory, 6 Compare how information is stored in short-term

short-term memory and long-term memory. memory and long-term memory

4 Describe the explanatory power of the Atkinson—
Shiffrin multi-store model of memory with
references to its strengths and limitations. 7 Discuss why short-term memory can also be

considered as “working memory”.

Design and discuss

Apply, analyse and compare . .
8 Ani is reading her Psychology textbook when her

mother calls out to her to set the table for dinner.
Ani turns her head to respond to her mother and
replies that she will set the table in a minute. As

5 Janelle is visiting Flinders Street Station for the
first time. Explain how Janelle’s first view of the
station could be encoded into long-term memory.

Include the terms sensory memory, short-term Ani returns to look at her textbook, it takes her

a moment to remember where she last stopped
reading. Using Atkinson—Shiffrin’s multi-store
model of memory, discuss why Ani is briefly

memory, long-term memory, encoding, storage
and retrieval in your response.

unable to recall where she stopped reading.

FIGURE 13 It is a common misconception that
goldfish have a memory span of 3 seconds.
Studies have found that goldfish can memorise
pieces of information for months and sometimes
years, just like our long-term memory.
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implicit memory
a memory of a skill,
an emotionora
disposition that

is unconscious

and automatically
retrieved
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KEY IDEAS

+ The hippocampus is involved in the consolidation and transfer of explicit memories

from short-term to long-term memory.

@

+ The amygdala is involved in the consolidation of emotions linked to explicit memories. It is
also involved in the encoding and retrieval of classically conditioned emotional responses.

+ The neocortex is involved in the storage and retrieval of explicit memories, as well as the
storage and retrieval of complex, classically conditioned memories.

+ The basal ganglia are involved in the encoding of procedural memory.

+ The cerebellum is involved in the encoding and storage of procedural memory.

Implicit and explicit memories

In Topic 5.1, you learnt that long-term memory is a relatively permanent and potentially

unlimited store of information that has been encoded from short-term memory. Once an

item of information has been stored in long-term memory, it can be retrieved and brought to

short-term memory for use. The retrieval of an item from long-term memory can occur either

unconsciously or consciously depending on the nature of the information stored.

In this topic, we will explore two types of memory: implicit memory (unconscious
memory) and explicit memory (conscious memory). We will also look at different regions
of the brain and their roles in encoding, storage and retrieval of implicit memory and

explicit memory.

Implicit memory

Implicit memory refers to the unconscious
retrieval of memories, without deliberate or
intentional recall. To illustrate this, consider the
process of learning how to ride a bike. When
you first start learning, you need to consciously
and deliberately recall specific information
such as where to place your feet, how to steer
and the location of the brakes. At first, riding

a bike successfully requires concentration and
the conscious retrieval of information. However,
after sufficient practice, the information about
how to ride a bike is stored in your long-term
memory. Eventually, you reach a point where
you can ride without consciously thinking
about the multiple actions you are performing.
This is because your memory of how to ride

FIGURE 1 Riding a bike without conscious thought
is an example of implicit memory, specifically
procedural memory.

a bike is now implicit. It is retrieved unconsciously from long-term memory when it is

required. Two common types of implicit memory are procedural memory and classically

conditioned memory.
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procedural
memory

an aspect of implicit
memory that
concerns our memory
of how to perform
particular tasks, skills
or actions

classically
conditioned
memory

an aspect of implicit
memory that
concerns our memory
of associations
between stimuli

and responses

explicit memory
amemory of
knowledge, facts and
personal experiences
that can be retrieved
consciously

Click

..
Explicit memory

semantic
memory

an aspect of explicit
memory that
concerns memory
of facts and general
knowledge

episodic memory
an aspect of explicit
memory that
concerns memory

of personal life
experiences
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Procedural memory

Procedural memory is commonly defined as the memory of “how to” perform a motor
skill. It is the memory required to physically carry out a specific action. Initially, learning a
motor skill may demand conscious effort and concentration. However, once the information
about “how to” perform the skill has been established and stored in long-term memory,

the retrieval process typically requires little to no mental effort. Examples of tasks that use
procedural memory include handwriting, riding a bike, running and brushing your teeth.

Classically conditioned memory

Classically conditioned memory refers to the memory of a conditioned response to a
conditioned stimulus. In Chapter 4, you learnt about classical conditioning, a type of learning
where an association is formed between a neutral stimulus and an unconditioned response.
Through conditioning, a once-neutral stimulus becomes a conditioned stimulus that

elicits a conditioned response. Since our classically conditioned emotional responses occur
automatically and without conscious retrieval, they fall into the category of implicit memory.

Explicit memory

Explicit memory refers to memory that is conscious, meaning it is intentionally or
deliberately retrieved from long-term memory. For example, if someone asks you about your
top three favourite movies, you will consciously and deliberately retrieve information about
those movies from your long-term memory to provide a response. Explicit memory is also
referred to as “declarative memory” since it consists of information that can be easily shared
or “declared” through written or verbal communication. Explicit memory comprises two
primary categories of information: semantic memory and episodic memory.

Semantic memory

Semantic memory is memory that relates to general knowledge, facts and understanding
about the world. For example, knowing your times tables, how far the Earth is from the Sun,
or what ingredients are needed to bake a cheesecake are all examples of semantic memory.
You will learn more about semantic memory in Topic 5.3.

Episodic memory

Episodic memory is memory that relates to the recollection of personal experiences and
specific events in your life. It involves remembering specific events and moments from
your life. For example, the memory of your first day of school, the intense sensation from
the scariest roller-coaster ride you’ve ridden, or the exhilarating moment when you scored
a winning goal for your team. These memories are tied to personal contexts and are often
accompanied by associated emotions and sensory details. Episodic memories are generally
more prone to being forgotten than semantic memories. This is due to the
large volume of information that enters episodic memory, making it

challenging to effectively encode and retain every single memory

associated with our personal experiences. You will learn more
’ about episodic memory in Topic 5.3.

FIGURE 2 Knowledge of the ingredients used to bake a cheesecake is an example
of semantic memory.
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Implicit memory Explicit memory
(unconsciously (consciously
retrieved) retrieved)
Procedural Classically Semantic Episodic
memory conditioned memory memory memory FIGURE 3 Your
(how to perform (conditioned (general (personal memory of the
motor skills) responses) knowledge, facts) experiences) scariest roller-coaster
you’ve ridden is an
FIGURE 4 A summary of the types of long-term memory example of episodic
memory.
L] L] L ] L]
Regions of the brain and their role in memory
Different regions and structures of the brain are associated with performing specific
functions related to memory. In this topic, we will look at five specific regions of the brain and
the role that each plays in relation to long-term implicit and explicit memory. The five regions
of the brain we will cover are the:
* hippocampus
e amygdala
* neocortex
e basal ganglia
+ cerebellum. Neocortex
Hippocampus
Basal ganglia
Cerebellum
Amygdala
FIGURE 5 The different regions of the brain that are involved with long-term memory
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Hippocampus

The hippocampus is a curved, finger-like structure located in the medial temporal lobe
(middle of the temporal lobe) of each hemisphere of the brain (Figure 6). It forms direct
connections with the frontal lobe, thalamus and amygdala. The hippocampus serves several
important functions in long-term memory. It is involved in the encoding, consolidation and
retrieval of explicit memories.

Role in explicit memory

To understand the role of the hippocampus in explicit memory, imagine that you are studying for
an exam. As you study, the hippocampus plays a crucial role in encoding information from your
short-term memory into your long-term memory. The hippocampus transfers newly encoded
explicit memory to the relevant parts of the brain for storage. The hippocampus also contributes
to the consolidation of this information by organising it and connecting it to other relevant pieces
of information stored in your long-term memory. This consolidation process ensures that the
information can be easily retrieved later with the aid of retrieval cues.

During the exam, when you encounter a question related to the topic you have studied,
the hippocampus will help retrieve the information needed from where it is stored in the
neocortex. The hippocampus then directs this information to your short-term memory for
immediate use. It is important to note that while the hippocampus aids in the retrieval of
explicit memories, it does not serve as the primary storage site for explicit memory. Explicit
memories are stored across various regions in the neocortex.

Hippocampus

Hippocampus Amygdala

FIGURE 6 The structure and location of the hippocampus FIGURE 7 The structure and location of the amygdala

Amygdala

The amygdala is an almond-shaped structure located in the medial temporal lobe, adjacent

to the hippocampus. As with the hippocampus, there is one amygdala in each cerebral
hemisphere. The amygdala serves multiple functions that relate to our memory of emotionally
arousing events.

Role in explicit memory

The amygdala is directly involved in regulating our emotional reactions to experiences,
especially those that involve fear, anger and pleasure. In Chapter 3, you learnt that

during times of stress, the body releases stress hormones as part of the flight-or-fight-or-
freeze response to help us respond to stressors. These stress hormones (adrenaline and
noradrenaline) stimulate and increase the activity of the amygdala which, as a result, can
increase the degree of emotional arousal experienced and heighten our feelings of fear, anger
and excitement.
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The amygdala works together with the
hippocampus to encode and consolidate the
emotional component of explicit memories. It
adds emotional significance to our memory
of experiences, which in turn can make them
easier to recall. For example, consider a person
who has witnessed a violent crime. At the time
of the crime, the amygdala is directly involved
in regulating the fear and anger experienced
by the witness as they watch the crime occur.

The amygdala also recognises that crime is an
event that induces fear and anger. As specific
details of the event are consolidated in long-term
memory by the hippocampus, the amygdala
works simultaneously to ensure that the emotional
component of the event is attached to this information.

The amygdala also plays a crucial role in the retrieval of the emotional content associated

with explicit memories. When an explicit memory is retrieved, the hippocampus assists in
recalling the factual details or events experienced by the individual, while simultaneously,
the amygdala retrieves the emotional component linked to that memory. Expanding on the
previous example, when a witness of a crime needs to recall the event during an interview
with the police or during court testimony, they not only remember the facts of the event
but also the emotions of fear and anger that were experienced. The amygdala allows the
individual to remember the emotional reactions that are connected to explicit long-term
memory. By working together with the hippocampus, the amygdala ensures that our

memories are not only a collection of facts but also encompass associated emotions, providing

us with a more comprehensive and vivid picture of our past experiences.

Role in implicit memory

Classically conditioned responses often have an emotional component to them, such as
feelings of fear, avoidance or anxiety. The amygdala, which plays a role in regulating and
consolidating emotional reactions, is also involved in the encoding and retrieval of our
classically conditioned emotional responses in implicit memory.

For example, consider a person whose childhood neighbour’s cat consistently hissed at
them when they were young, scaring them. The amygdala regulates the fear experienced by
attaching it to the person’s memory of the cat. As a result, the person develops a conditioned
association between seeing a cat and feeling fear. Now, each time the person encounters a
cat (the retrieval cue), the memory that associates the neighbour’s cat with feeling fear is
unconsciously retrieved from long-term memory. This unconscious retrieval of the
association and the emotional response causes the person to experience fear each
time they see a cat.

In this way, the amygdala contributes to the formation and retrieval of
implicit conditioned emotional responses. It helps establish the emotional
association between stimuli and emotional reactions, and these associations
are automatically and unconsciously retrieved from long-term memory
when encountering similar stimuli.

FIGURE 9 A classically conditioned emotional response of fear in response to seeing a cat is
consolidated and retrieved by the amygdala.
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FIGURE 8 When a person witnesses a violent crime, their amygdala works
to encode the emotions felt during the event, such as fear and anger.

classically
conditioned
emotional
response

an emotional
response (e.g. fear,
anxiety, excitement)
that becomes
associated with a
neutral stimulus as
aresult of classical
conditioning
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neocortex Neocortex

the largest section of

the cerebral cortex The neocortex, which is the outer layer of the cerebral cortex covering most of the brain’s

that is responsible for
cognitive processes

surface, plays a vital role in various cognitive functions, including memory. Making up

including attention, approximately 90 per cent of the cerebrum, the neocortex is divided into four cortical lobes.
thought, perception It is responsible for coordinating and executing higher-order functions such as cognition,

and memory attention and explicit memory.

Neocortex

FIGURE 10 The structure and location of the neocortex

basal ganglia

a group of subcortical
nuclei that are
responsible for motor
control, learning

and memory

Basal ganglia Thalamus

FIGURE 11 The structure and location of the basal ganglia
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Role in explicit memory

In explicit memory, the neocortex serves as the storage
site for information related to our conscious memories.
Once explicit memories are encoded by the hippocampus,
information is distributed across the neocortex and sent to
different regions of the neocortex for storage. These storage
sites within the neocortex contain the neural information
that forms an explicit memory. When information about an
explicit memory needs to be retrieved, information stored at
these sites is accessed.

The distribution of information to different locations
in the neocortex is influenced by the specialised functions
of the four cortical lobes. For example, visual information
associated with an explicit memory is more likely to be
stored near the primary visual cortex, in the occipital lobe.
Similarly, auditory information related to an explicit memory
is likely to be stored near the primary auditory cortex in the
temporal lobe.

Basal ganglia
The basal ganglia are a group of structures that are
located at the base of the forebrain. They include the
striatum, globus pallidus, substantia nigra and subthalamic
nucleus. The basal ganglia form neural circuits that are
crucial for motor control and coordination, as well as other
functions such as learning, routine behaviour, emotion and
implicit memory. The basal ganglia receive information
from the neocortex and the hippocampus and process this
information to contribute to motor planning and execution.
In addition to motor functions, the basal ganglia are
involved in learning, routine behaviour and emotion. They
play a role in the formation and execution of habitual
behaviours, as well as the regulation of motivation and
reward-based learning. Damage to structures of the basal
ganglia can cause movement disorders, including Parkinson’s
disease and Huntington’s disease, which are characterised by
impaired motor control.
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Role in implicit memory

The basal ganglia play a critical role in implicit memory. As you learnt earlier in the topic,
procedural memory involves the acquisition and retention of motor skills and habits that can
be reproduced without conscious effort. The basal ganglia, particularly the striatum, play

a significant role in the encoding, consolidation and retrieval of procedural memories and
classically conditioned responses. The basal ganglia allow us to learn and execute the motor
sequences and routines connected to our implicit memories without conscious effort.

Cerebellum

The cerebellum, located at the base of the brain, consists of two hemispheres and plays a
crucial role in the coordination and control of movement. With its dense concentration of
neurons, the cerebellum acts as a “fine-tuning” mechanism for motor movements. It works
with the frontal lobe and its specialised cortices so that motor movements can be initiated and
executed. The cerebellum helps to refine and adjust these movements, particularly skilled or
fine motor movements and postural movements.

One of the important functions of the cerebellum is in the
coordination of successive sequences of movements. As we perform
complex movements that use many joints and muscles, such as writing
with a pen, the cerebellum works to ensure that the timing, tension
and release of muscles are appropriately synchronised. Damage to the
cerebellum can disrupt the smooth and coordinated execution of these
movements. Individuals may struggle to perform a series of movements
as a single, integrated process, leading to difficulties in performing
motor tasks.

Role in implicit memory

The cerebellum plays an important role in implicit memory. It is
primarily involved in the encoding and temporary storage of implicit
procedural memory for motor skills. It is only a temporary store of this
information which later gets distributed throughout the neocortex for
long-term storage. The cerebellum is more closely associated with the encoding and storage
of procedural and classically conditioned memories that involve simple reflexive movement
responses, such as blinking or flinching.

TABLE 1 A summary of brain regions involved in implicit and explicit memory

Role in implicit memory Role in explicit memory

Hippocampus None Encoding, consolidation and retrieval
of explicit memory
Amygdala Encoding and retrieval of emotions Encoding, consolidation and
associated with classically conditioned retrieval of emotions associated with
emotional responses emotionally arousing experiences
(episodic memory)
Neocortex Long-term storage of procedural memory Storage of explicit memory
and some classically conditioned memories
Basal ganglia Retrieval of procedural memory and some  None
classically conditioned memory
Cerebellum Encoding of procedural memory and some  None

classically conditioned memory. Temporary
storage of implicit memory for motor skills
created by classical conditioning.
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cerebellum

a brain structure that
is responsible for the
encoding and storage
of procedural memory
and simple classically
conditioned memories

FIGURE 12 The location of the cerebellum

Study tip

Knowing the roles of
the areas of the brain
can provide us with
an insight into where
and how information
is encoded, stored
and retrieved. You can
use this information
to predict what

could happen to a
person’s memory if
they acquire damage
to specific areas of
the brain.
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|
5.2 REAL-WORLD PSYCHOLOGY
Henry Molaison

The case study of Henry Molaison presented neuroscientists with a unique opportunity
to examine the relationship between regions of the brain and their roles in memory.

In 1953, Henry underwent surgery to address the debilitating seizures that were
significantly affecting his quality of his life. The surgery involved removing sections of
his medial temporal lobe on both hemispheres of his brain.

Normal brain H.M_'’s brain after surgery

FIGURE 13 A comparison of a normal brain with Henry Molaison’s brain after surgery

Although the surgery successfully treated the seizures, it left Henry with a memory
impairment so that he could no longer remember anything that occurred after the
surgery took place. Henry was able to hold conversations with others, watch TV, solve
puzzles and talk about his life before the surgery, but he could not remember the names
of people he had just met, the content of the conversations he had just held, the TV
shows he had just viewed or any new information. Additionally, Henry was able to learn
new drawing skills and show improvement in these skills despite having no recollection
of practising drawing.

Apply your understanding

1 Based on the information presented above, suggest which part(s) of the medial
temporal lobe were removed. Justify your answer.

2 Henry was able to improve his ability to draw despite not being able to remember
when he practised drawing. Discuss why this was the case.
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Describe and explain

1

Explain the role of the neocortex in the
storage of explicit long-term memories.
Outline how emotions are encoded in
explicit memory.

Describe the role of the cerebellum in the
encoding and retrieval of implicit memory.

Apply, analyse and compare

4 Ringo’s favourite memory is the day he first

adopted his best friend, a labrador puppy named
Mikey. Explain which region of the brain is
responsible for the elements related to this

memory below.

FIGURE 14 A labrador puppy

a The sense of joy Ringo feels when he
remembers the day.

b Ringo’s ability to remember facts about the
day, such as what the adoption centre looked
like, the time of day he picked up Mikey, how
Mikey sat in the front seat of the car on the
ride home.

¢ The site where the memory is stored.

OXFORD UNIVERSITY PRESS

5 Compare the role of the basal ganglia

with the role of the amygdala in explicit memory.
6 Classify the following as examples of procedural

memory, classically conditioned memory,

semantic memory or episodic memory. Justify

your answers.

a A bus driver’s memory of how to drive.

b A neurologist’s memory of the anatomy of the
human brain.

¢ A toddler feeling excited each time they
hear a car pull into the driveway because
they associate the doorbell with their mother
coming home from work.

d A grandmother’s memory of the day her first
grandchild was born.

Design and discuss

7 Draw a labelled diagram of the brain showing
the locations of the hippocampus, amygdala,
neocortex and basal ganglia.

8 Evaluate the following statement. “Brain damage
to the hippocampus will have a more significant
impact on a person’s memory than brain damage
to the cerebellum.”

9 Design a flow chart to show how different
regions of the brain would work to encode
and retrieve an:

a implicit memory of yours

b explicit memory of yours.
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KEY IDEAS

+ Reconstruction of an autobiographical event involves the conscious retrieval and

@

combination of information from stored semantic and episodic memory.
+ Information from episodic and semantic memory can be creatively combined to construct

imagined futures.

+ Alzheimer’s disease and aphantasia are both conditions that can alter a person’s ability to
retrieve autobiographical events and construct possible imagined futures.

FIGURE 1 Your memory acts somewhat like a mental
time machine; it allows you to recall past events and
construct imagined futures.

Imagine if you could travel back in time and relive the happiest day
of your life. Or jump forward to the future, to the moment when
you finish exams and are celebrating with your friends. While
you can’t physically travel through time, human memory acts
somewhat like a mental time machine. It allows us to remember
what we once did, thought and felt in past experiences and picture
ourselves in future scenarios. To retrieve past experiences and
imagine possible futures, our brain weaves together pieces of
information that we have stored in our long-term memory, namely
information from our semantic and episodic memory.

In this topic, we will look at the role of episodic and semantic
memory in retrieving autobiographical events from the past and
constructing possible imagined futures. We will also look at how
conditions such as Alzheimer’s disease and aphantasia can lead to
differences in memory and the experience of mental imagery.

In Topic 5.2, you learnt that long-term memory consists

of implicit memory (information that is unconsciously retrieved) and explicit memory

(information that is consciously retrieved). You also learnt that there are two categories of

explicit memory:

* episodic memory; that is, memory of personal experiences (e.g. the first time you went
surfing, the embarrassing thing you said at a party or the odd conversation you overheard

on the tram)

e semantic memory; that is, memory of general facts and impersonal understandings

about the world (e.g. the number of days in a year, the location of Australia on a map,
the knowledge that Mt Everest is Earth’s tallest mountain).

Episodic and semantic memory may seem distinct enough from each other at first.
However, research suggests that semantic and episodic memory are not completely separate.

Recent studies have proposed that the two forms of explicit memory work together to retrieve

past events and construct imagined futures.
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FIGURE 2 a Episodic memory describes memory of personal events such as the first time you went surfing. b Semantic memory describes
memory of general knowledge and facts like the location of Australia on a world map.

Retrieving autobiographical events

Autobiographical events are past experiences that we have personally lived through.
Examples of autobiographical events might be a concert you attended, a holiday you went

our hippocampus activates and retrieves episodic memories associated with that event. For

autobiographical
event

a past event that
on, your first date or your first day of school. When we retrieve autobiographical events, anindividual has
experienced

example, when remembering a concert you attended, episodic memories of the event could

include the:

conversations you heard when lining up to get in
excitement of seeing the artist come out

happiness you felt when your favourite song was played
way you and your best friend danced all night.

Retrieval of episodic memory only forms one part of our retrieval of an autobiographical

event. Our frontal and temporal lobes are also activated during the retrieval of an
autobiographical event to retrieve any associated semantic memories. For example,

semantic memories of a music concert could include the:

size of the stage

number of songs played

order of the setlist

number of people in attendance
cost of the band merchandise you

purchased.
FIGURE 3 The price of band merchandise you purchased
at a concert is an example of semantic memory.
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When remembering an autobiographical event, we simultaneously retrieve both
episodic and semantic memory. Information from episodic and semantic memory is then
pieced together like a jigsaw to construct a richer and more complete memory of the
autobiographical event.

Retrieval of autobiographical event

Semantic memory

* The size of the
stage

* How many songs
were played

* The order of the

Episodic memory

« Conversations you
heard when lining
up

* Excitement of
seeing the artist

come out setlist

* Happiness felt e The number
when your of people in
favourite song was attendance
played * The cost of the

band merchandise
you purchased

* Dancing all night
with your best
friend

FIGURE 4 To recall an autobiographical event, such as attending a concert, your brain pieces together information
from episodic and semantic memory.

It is important to remember that our mental recollection of autobiographical events is not
always accurate. It is very common for our brain to fill in unknown or foggy details with other
episodic and semantic memories that may seem relevant. For example, if you were trying to
remember your first day of high school, you may be able to accurately recall some parts of the
day, but other parts, such as the outfit your teacher was wearing or where you sat on the bus
to school, may be filled in with other semantic or episodic memories.

Constructing imagined futures

possible Possible imagined futures are hypothetical events or situations that have been created in
imagined future

; our mind. Some examples of possible imagined futures are:
a hypothetical

scenario that an ¢ imagining yourself working your dream job
:Ei:;?fsqli:gs formed  «  picturing what the party you’re going to on the weekend will be like
¢ imagining how your parents will react when they find out you’ve broken one of their rules
¢ imagining yourself on an overseas holiday after school finishes.
We cannot confirm how a future experience might unfold until it happens, so to
construct imagined futures, our brain uses information we have stored about our previous
experiences and understandings of the world. Much like the way we retrieve and construct
autobiographical events, constructing a possible imagined future requires the simultaneous
retrieval of information from episodic and semantic memory. These memories are then pieced
together to form the imagined situation.
For example, consider a student who is imagining themself working their dream job as a
veterinarian. The episodic memories they retrieve may include the:
¢ joy they experienced when they successfully nursed an animal back to health
¢ deep admiration they felt for the veterinarian who saved their own pet’s life
e positive conversations they had with veterinarians during careers fairs
* time they spent completing work experience at a veterinary practice.
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The semantic memories they retrieve may include:
* understanding that veterinarians provide comprehensive medical care to animals, and

complete tasks such as diagnosing illnesses, performing surgeries and administering
treatments

* understanding that veterinarians often wear scrubs for sanitary purposes during their work

e recognising that veterinary clinics are equipped with medical instruments, X-ray
machines, surgical suites and pharmacy supplies

* knowing that vets often work with pets such as dogs and cats.

Construction of possible imagined future

Episodic memory

¢ The joy felt when
nursing an animal back
to health

* The time a vet saved
their pet’s life

« Positive conversations
they engaged in with
vets during career
fairs

¢ The time they spent
completing work
experience at a vet
practice

Semantic memory

* Vets perform tasks such as
diagnosing illnesses,
surgeries and administering
treatments

* Vets often wear scrubs for
sanitary purposes

¢ Medical instruments such
as X-rays, ultrasound
machines and other
equipment are needed in a
vet practice

* Vets often work with pets
such as dogs and cats

—T
-

-

=

=

'

-

FIGURE 5 To construct an imagined future, such as picturing yourself working as a vet, your brain pieces together
information from episodic and semantic memory.

By combining their episodic and semantic memories, the person can construct an
imagined future where they envision themselves working as a veterinarian. Their semantic
memories help them to visualise themselves in a veterinary clinic, wearing scrubs and using
medical equipment and supplies they are familiar with. The episodic memories enable them
to appreciate the fulfilment they get from helping animals and imagine how they will interact
with both animals and customers.

Linking the multi-store model of retrieval to retrieving autobiographical events

The Atkinson—Shiffrin multi-store model of memory provides us with a proposed structure to explain how
our memories are formed and used over our lifetime. The model discussed in this topic contains different
memory stores and types of memory (e.g. procedural, semantic, episodic) that work together to encode, store
and retrieve information. With reference to the Atkinson—Shiffrin multi-store model of memory, discuss how
memories of your first day of school have been encoded and stored in long-term memory and how you would
retrieve this autobiographical event.

Conditions affecting memory

Episodic and semantic memory are fundamental cognitive processes involved in the retrieval
and construction of events. However, individuals can experience variations in these processes,
resulting in different ways of encoding, storing and retrieving information. Two conditions
that can alter how a person retrieves past events and imagines future events are Alzheimer’s
disease and aphantasia.
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Alzheimer’s
disease

a progressive
neurodegenerative
disease that results in
cognitive decline and
memory loss

dementia

a general term that
describes diseases
that affect memory,
cognitive ability and
behaviour

post-mortem
examination

a medical assessment
of a deceased body
to determine cause
of death

amyloid plaque

a deposit of the beta-
amyloid protein that
attaches to axons
and axon terminals,
disrupting neural
communication
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Alzheimer’s disease

Alzheimer’s disease is a neurodegenerative disease characterised by impaired neural
communication, cell loss and specific brain lesions. It is classed as a type of dementia, a
condition that impairs memory, behaviour and function. Despite extensive research, there

is currently no known cure or preventative treatment for the disease. Alzheimer’s disease
primarily affects older people, but can also occur in younger age groups, which account for
5 to 10 per cent of cases. Symptoms of Alzheimer’s disease include progressive memory loss,
personality changes and behavioural changes that are not characteristic of normal ageing.
These symptoms can be used by medical professionals to assign a possible or probable
diagnosis of Alzheimer’s disease. However, a conclusive diagnosis of Alzheimer’s disease can
only be made following a post-mortem examination, a medical assessment conducted on a
deceased person to determine the cause of death.

Reduced volume

Increased d 1
ventricle size ue to cell
degeneration
S /{ } ; )
L e 7%
4 > - ‘
n . A
= - D

Cross-section of
Alzheimer’s brain

Cross-section of
normal brain

FIGURE 6 Alzheimer’s disease causes neural degeneration, reducing the size of the cerebral cortex.

Diagnostic markers of Alzheimer’s disease

In Alzheimer’s disease, the beta-amyloid protein accumulates and forms amyloid plaques
along the axons and axon terminals of neurons. These plaques interfere with the
communication between neurons and impair the ability to transmit signals effectively.

In healthy brains, the beta-amyloid protein is normally broken down, but in Alzheimer’s
disease patients, the protein builds up into insoluble plaques resistant to degradation. The
accumulation of amyloid plaques typically begins in the hippocampus, affecting the encoding
and retrieval of explicit memory. In later stages, the disease progresses to the neocortex,
which affects storage and retrieval of memory.

Alzheimer’s

Healthy disease

Neurofibrillary
tangles

Normal
neuron

Amyloid
plaques

FIGURE 7 A normal functioning neuron and a neuron with amyloid plaques typically found in Alzheimer’s
disease patients.
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Brain lesions in Alzheimer’s disease can also result from neurofibrillary tangles,
abnormal clusters of the tau protein that form inside neurons. In healthy brains, the tau
protein plays a role in maintaining the structure of neurons and helps facilitate the transport
of nutrients in cells. However, in Alzheimer’s disease, tau proteins deform and cause
twists and tangles inside the neuron that cannot be broken down. The build-up of these
neurofibrillary tangles interferes with the transport of nutrients and other essential molecules
to and from neurons, which eventually causes neural degeneration and cell death. Like beta-
amyloid plaques, neurofibrillary tangles contribute to cognitive decline and other symptoms
associated with Alzheimer’s disease.

The presence of beta-amyloid plaques and neurofibrillary tangles are hallmarks of
Alzheimer’s disease. Both are used as diagnostic markers for the condition in post-mortem
studies. PET (positron electron tomography) scans of Alzheimer’s patients’ brains show
a greater concentration of amyloid plaques and tau in the brain, particularly near the
hippocampus areas, compared to in normal brains. MRI (magnetic resonance imaging) and
CT (computerised tomography) scans of later-stage Alzheimer’s disease show decreased
density of the hippocampus and other brain areas due to neurodegeneration. These lesions
and reductions in brain mass occur because of cellular death caused by the build-up of
amyloid plaques and neurofibrillary tangles (insoluble tau) in the brain. It is worth noting that
although beta-amyloid plaques and neurofibrillary tangles are important pathological features
of Alzheimer’s disease, the precise mechanisms underlying their formation and their exact
roles in the disease progression are still areas of active research.

Normal older adult Normal older adult AD patient
Low amyloid and tau High amyloid and tau High amyloid and tau
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FIGURE 8 These PET scans show the concentrations of tau (a substance that forms neurofibrillary tangles) and
amyloid plaque in two normal older people and one patient with Alzheimer’s disease.

Impact on memory

The progression of Alzheimer’s disease can span eight to ten years. As the disease progresses,
individuals gradually experience a decline in cognitive abilities and functional independence.
Early symptoms often involve memory impairments, particularly in short-term memory and
the ability to form new memories (anterograde amnesia). Mood and behavioural changes,
irritability, confusion and difficulties with decision-making may also manifest.

neurofibrillary
tangle

atwisted segment

of the insoluble tau
protein that forms
within a neuron and
disrupts the transport
of nutrients into and
out of the cell
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FIGURE 9 Impaired
short-term memory is
an early symptom of
Alzheimer’s disease.

aphantasia

a psychological
condition
characterised by

the inability to form
voluntary visual
imagery despite a
person having intact
semantic memory and
visual perception
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‘ \ As the disease continues to progress, individuals may struggle
to retrieve long-term memories, including recognising loved ones
and their own self-identity (retrograde amnesia). They may exhibit
personality changes, experience difficulties with language and
communication (aphasia), and find it challenging to cope with daily
routines. In the later stages of the disease, individuals may require
extensive assistance with basic self-care tasks and require full-time care.
In advanced stages of Alzheimer’s disease, individuals experience
severely impaired short-term memory as well as severely impaired ability
or inability to form and store new explicit long-term memories and imagine
future events. This impairment is primarily attributed to the damage that
occurs in the hippocampus, due to its role in memory formation and retrieval. It is
important to note that the progression and symptoms of Alzheimer’s disease can vary
from person to person, and individuals may exhibit different patterns and rates of decline

based on a range of individual factors.

FIGURE 10 MRI scans of a a healthy brain and b brain of a patient with Alzheimer’s disease

Aphantasia

Imagine you are in an art class and are asked to draw a rose from memory. Most people
would mentally construct some sort of visual image of what a rose looks like before they
begin drawing. Some might picture a single red rose, others a yellow rose bush. However, for
2 to 5 per cent of the population, forming visual images in the mind is not possible. These
people are affected by a rare condition called aphantasia, the inability to form voluntary
visual imagery despite having intact semantic memory and visual perception. A person with
aphantasia could tell you facts about roses and even give you a general description of what a
rose should look like, but they would struggle to visualise the rose, or anything else, in their
“mind’s eye”.

OXFORD UNIVERSITY PRESS

This work must not be reproduced, stored, transmitted or circulated in any other form.



Provisioned to Campion Education (Aust) Pty Ltd on 08/05/2024 under licence.

Aphantasia No aphantasia

FIGURE 11 When asked to imagine a rose, a person with aphantasia would
struggle to form a visual image of the rose in their mind.

The condition was first observed by British psychologist Francis Galton in 1880, when
he found that some people were unable to mentally visualise objects. Over a century later,
in 2015, the term “aphantasia” was coined by British neurologist Dr Adam Zeman and
his colleagues after they conducted research with a small group of participants who were
unable to summon mental images voluntarily. This initial study by Zeman identified a link
between aphantasia and difficulties with episodic memory. Further research conducted by
Bainbridge et al. (2021) assessed participants with and without aphantasia on their ability
to draw real-world images from memory through a series of phases. Some phases involved
drawing images from memory, other phases allowed drawing from perception (allowing one
to look at the image while drawing). Results of the study suggested that:

* people with aphantasia (aphantasics) had impairments in object memory, as they drew
fewer objects with less colour

e aphantasics’ ability to position objects accurately in terms of location and size was not
affected by their condition

* aphantasics rely more on semantic memory, as their drawings contained more text than
those of the control group.

The exact cause of aphantasia has not been determined. One theory suggests that the
condition may be linked to lowered activity in regions of the brain that are involved with
visual processing. Another theory suggests the condition may be genetic while a third theory
suggests the condition may be due to neural variations in the brain. Aphantasia research is a
relatively new field and understanding of the condition continues to evolve.

It is currently understood that:

* aperson with the condition is unable to voluntarily visualise images or experiences in
their mind

* there are varying degrees of aphantasia (some people have a complete inability to visualise
mental images; others are only partially affected)

e daily functioning is not typically significantly impaired and aphantasia is not classified

as a disability (individuals can still access information and memories through other

cognitive processes)

* the condition can be congenital (present at birth) or acquired (developed after an event
in life)

¢ the condition can influence creativity

» retrieval of autobiographical events and creation of possible imagined futures is altered by
the condition.
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FIGURE 12 Results from Bainbridge and colleagues’ 2021 study on people with and without aphantasia

Impacts on memory

Recall from earlier in the topic that to retrieve autobiographical events and construct possible
futures, most people combine pieces of semantic and episodic information they have stored in
long-term memory. Due to their inability or reduced ability to generate mental images, people
with aphantasia often rely on other, non-visual, forms of semantic and episodic information
stored in memory to compensate for their inability to imagine visual details.

For example, when asked to imagine or draw a rose, a person with aphantasia is more
likely to rely on their semantic memory, which holds factual knowledge about roses, such as
their colour, whether they have thorns, the number of petals, and their origin from a bud. In
some instances, the person may also draw upon episodic memories or personal experiences
associated with roses (e.g. memory of their grandfather selling roses at a market). These non-
visual details can help guide the person’s understanding of what a rose is and inform their
drawing, even though they cannot form a mental image of what a rose looks like. The reliance
on non-visual information from semantic and sometimes episodic memory is a common way
for individuals with aphantasia to compensate for the lack of mental imagery.

It is important to note that the experience of aphantasia can vary among individuals.
Aphantasics have varying ability to recall visual imagery. For example, Figure 13 shows
different mental images of a red apple. Stages 1 and 2 can easily picture a vivid image of a red
apple and are unaffected by aphantasia. Stages 3 to 5, which are affected by aphantasia, vary
from a partial to a complete inability to form mental images.

1 2 3 4 5

FIGURE 13 Imagine a red apple in your mind. If your apple resembles 3, 4 or 5, you may be affected by aphantasia.
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Describe and explain

1 Using examples from your life, describe the role
of episodic and semantic memory in the retrieval
of autobiographical events from the past.

2 Kofi is reminiscing about his first day of work
at McDonald’s.

a Provide three possible semantic memories
Kofi might retrieve to piece together his
memory of the day.

b Provide three possible episodic memories Kofi
may retrieve to piece together his memory of
the day.

3 Identify two psychological symptoms of
Alzheimer’s disease.

4 Explain how aphantasia affects a person’s ability
to retrieve autobiographical events and construct
imagined futures.

S Describe how the tau protein and beta-amyloid
protein behave in patients with Alzheimer’s
disease and how this contributes to loss of
memory and cognitive function.

Apply, analyse and compare
6 Compare Alzheimer’s disease and aphantasia.
7 Analyse the two MRI images and determine

which scan (a or b) shows the brain of a person
with Alzheimer’s disease. Justify your answer.
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Design and discuss
8 Shanice and Zoran, who both attended the

same kindergarten, are reminiscing about their

childhood. Zoran is talking about how he loved

playing on the green swing when Shanice argues
that the swing was blue. Zoran replies, “How
would you know, you rarely ever played on it”.

They look at an old photo to settle their dispute

and find that the swing was green.

a Discuss, with reference to the retrieval of
autobiographical memories, why Shanice’s
recollection of the swing was not accurate.

b Suggest why Zoran would be more likely than
Shanice to accurately envision the swing.
Alessio wants to investigate whether people with

aphantasia can more accurately remember the

spatial positioning of a specific item than people
without aphantasia.

a Suggest which type of investigation
methodology Alessio should use to conduct
this investigation. Justify your answer.

b Write a hypothesis for the investigation.

¢ Design a method Alessio could apply to

conduct his investigation.
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KEY IDEAS @

+ Mnemonic devices can be used to improve the encoding, storage and retrieval
of memory.

+ Some mnemonic devices are the method of loci, acrostics and acronyms.

+ Oral traditions such as Aboriginal peoples’ use of sung narratives and Songlines can act as
mnemonics to help encode, preserve and retrieve traditional knowledge.

Our long-term memory has the capacity to store remarkably large amounts of information.
This is especially evident when we look at individuals who have extraordinary ability to
encode, store and retrieve significant amounts of information. For example, Alex Mullins,
a former world memory champion, once demonstrated exceptional recall by accurately
reciting the order of 28 shuffled decks of cards after studying them for a mere hour. So
how do memory champions achieve such remarkable feats of memory? Many of them use
mnemonic device  memorisation techniques known as mnemonic devices to enhance the encoding, storage

amental technique and retrieval of information.

or strategy for . . . . .
improving the Mnemonic devices are techniques that improve memory and can be broadly categorised
encoding, storage or into two types:

retrieval of memory . . . . .
organisational mnemonics: memory techniques that provide a structure or framework

0rganl§at1°nal for arranging information in a way that helps improved memorisation

nemonic

a type of mnemonic ¢ encoding mnemonics: memory techniques that involve manipulating information in
device that uses a various ways to enhance the storage and retrieval of information.

system to organise
information so

it can be more
easily retrieved

encoding
mnemonic

a type of mnemonic
device that involves
manipulating
informationinto a
format that makes
for easier storage
and retrieval

FIGURE 1 Alex Mullins, former memory champion, was able to recall the order of 28 shuffled decks of cards after
studying them for one hour.
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Mnemonic devices allow individuals to elaborate on the information they are learning and
encoding. This process of elaboration establishes stronger connections to existing long-term
memories and increases the likelihood of successful retrieval of information in the future.
With practice, encoding, storing and retrieving information by using mnemonic devices
becomes faster and more efficient.

At a neurological level, continued use of mnemonic devices leads to structural changes
in the brain. Using mnemonics can increase blood flow in the brain and help form neural
connections in the hippocampus and neocortex. These changes highlight the brain’s synaptic
plasticity — the ability to change its structure and function at a synaptic level in response to
experience and learning. Three mnemonic devices we will look at in this topic are the method
of loci, acronyms and acrostics. We will also look at how oral traditions such as those used by
Aboriginal peoples have acted as mnemonics to encode and preserve knowledge.

Written cultures and mnemonics

Written culture refers to knowledges, stories and traditions that have primarily been passed written culture

on through written records of information. Many cultures have strong links to written a ?Ult“_[e that
primarily uses

culture. For example, religious texts such as the Bible, Qur’an, Tanakh and Vedas are used written words, text

to this day by Christians, Muslims, Jews and Hindus respectively. Written culture also and symbols to
preserve and transfer

contributes significantly to our present understanding of the world. Much of the information ! . ;
information over time

we accept and use today has developed by passing on understandings and teachings through
ancient texts, books, journals and modern digital media.

Retail Stock Market Caps Are
Collapsing Right Before Our Eyes
Because Of Coronavirus

Warren Shoulberg

FIGURE 2 Written culture is any piece of information or tradition that has been passed on through a written language or text. This can vary
from a the text on ancient cuneiform tablets to b the text you see on your mobile devices.

Some mnemonics are particularly effective at improving our memory of information that
has a written component (e.g. lists, words and numbers). Three of these mnemonics include:
e acronyms
e acrostics
e the method of loci.
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acronym
a mnemonic device
that uses the first
letters of a list of
words to create
anew word to aid

in the encoding,
storage and retrieval
of information

Red
Orange
ellow
Green
Blue
Indigo
Violet

FIGURE 3 An
acronym creates a
new word or phrase
from the first letters
of a list of words.

initialism

a shortened version
of a phrase that is
constructed from the
first letter of each
word in the phrase

acrostic

a mnemonic device
that uses the first
letters of a list of
words to create a

sentence or phrase to

aid in the encoding,
storage and retrieval
of information
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Acronyms

An acronym is a mnemonic device used for encoding, storing and retrieving information. It
involves creating a new word or phrase from the first letters of a list of words. Acronyms are
particularly useful for remembering and recalling lists of words or items.

For example, the colours of the rainbow are red, orange, yellow, green, blue, indigo
and violet. By taking the first letter of each colour, we can create the word “ROYGBIV”
(pronounced roy-gee-biv). This acronym serves as a condensed representation of the colours,
making it easier to store and retrieve information about them. Instead of remembering all the
individual colours separately, you only need to recall the single word “ROYGBIV” to help
recall the names of the colours in the rainbow and the order in which they occur. Acronyms
make the process of encoding information more efficient, and retrieval simpler. Acronyms
provide a compact and memorable way to store and remember lists of words or items.

The word made from an acronym does not need to be a legitimate word, but it does have
to be pronounceable. For example, the acronyms ROYGBIV and FOMO (fear of missing out)
are pronounced as words, but ABC (Australian Broadcasting Corporation) and FYT (for your
information) are not pronounced as words but as letters. These shortened versions of words
are known as initialisms.

Acrostics

An acrostic is a mnemonic device that uses the first letters of a list of words to create
a memorable sentence or phrase. Like acronyms, acrostics provide cues or prompts for
memory retrieval.

For example, the planets, in their order from closest to most distant from the Sun
(Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus and Neptune), can be encoded as
the sentence “My very educated mother just served us noodles”. Each word in the sentence
starts with the corresponding letter of the planets, which helps us to retrieve the names and
sequence of the planets.

Acrostics, like acronyms, are particularly effective for encoding, storing and retrieving
lists of items. They provide a memorable and structured way to link information together.
However, for more complex or abstract concepts, the method of loci may be more suitable.

©
-\
CL_\

FIGURE 4 The order of the planets can be remembered by using the acrostic “My very educated mother just served
us noodles”.
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Method of loci

The method of loci is a mnemonic device that aids in memory recall. The technique

involves mentally organising information by associating it with the features and spatial layout

of a familiar environment that can be navigated through. This environment is known as the

memory palace. The following steps outline how the method of loci can be applied.

1 Create a mental representation of a familiar environment (e.g. a bedroom, house or
classroom) that has distinct features or items (e.g. furniture, rooms or landmarks).

2 Assign a sequence to the features, allowing you to mentally move from one feature
to another.

3 Associate a piece of information you want to remember with each feature. Use vivid and
memorable imagery.

4 Navigate through the features of your mental representation when you want to recall
information later.

By applying the method of loci, items of information can be encoded and stored in
memory alongside the features of your mental representation. You can retrieve information
later by mentally navigating through the environment or representation created and its
associated features.

For example, you might have a shopping list that has the following items: cheese, bananas,
apples, milk and lettuce. A visual representation can be made by visualising the items on the list
in the context of your house (Figure 5). A block of cheese sits on top of your bed, a bunch of
bananas on your laptop in the study, apples scattered on the living room carpet, a carton of milk
in the bathroom and a head of lettuce on the stove. By mentally navigating through the rooms
of the house and recalling these associations, you can recall the items on your shopping list.

1. Cheese in 2. Bananas in

bedroom study
| |

5. Lettuce in _|
kitchen

1

l
4. Milkin 3. Apples in
bathroom living room

FIGURE 5 Visualising a shopping list by associating each item with a room in a house

The effectiveness of the method of loci as a mnemonic technique depends on how much
you practise using your memory palace. The features of the memory palace serve as prompts
or cues for memory retrieval. Therefore, the more familiar you become with the features,
the more likely they will aid in retrieving the associated memories. Regular practice and
repetition in navigating and recalling information within your memory palace enhances the
efficiency of this mnemonic device.

method of loci
amnemonic device
that attaches items
to be remembered to
points of significance
in a familiar location;
items can then be
easily retrieved when
navigating mentally
through the location

memory palace
the mental
representation of a
physical location or
landmarks that are
used as memory cues
in the method of loci
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Study tip

You can use the
method of loci in
your own studies.
Create your own
mental palace and
consistently revise
and refine it. When
you are ready, begin
to associate key
terms and definitions
with the landmarks
and locations of
your mental palace
and remember to
keep practising!

oral culture

a culture that
primarily uses oral

or spoken word to
preserve and transfer
information over time

traditional
knowledge
knowledge,
understandings
and skills that have
been developed,
maintained and
passed on through
generations of

a culture
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5.4 WORKED EXAMPLE

Applying the method of loci

Andreas wants to apply the method of loci to help him remember the supplies he

needs to pick up from the shops before his camping trip. His list of supplies includes
a sleeping bag, a camera, a torch, firelighters and a tent.

Outline, in detail, how Andreas could apply the method of loci to remember his

camping supplies.

(4 marks)

T T,

Step 1: Identify the command terms
used in the question and determine
what they require.

Step 2: Look at the mark allocation
to determine how many pieces of
information are required.

Step 3: Recall that the first step in applying
the method of loci is to decide on a memory
palace. Select an appropriate memory palace
(familiar location with distinct features).
Step 4: Recall that the second step in
applying the method of loci is to assign a
sequence to the distinct features, allowing
you to mentally move from one feature

to another.

Step 5: Recall that the third step in applying
the method of loci is to associate each item
to be remembered with a distinct feature of
the memory palace.

Step 6: Recall that the final step of the
method of loci is to navigate through the
sequence of features in the memory palace.

The command term “outline” is used. This
means the response will need to provide an
overview or the main features of an argument,
point of view, text, narrative, diagram or image.
There are 4 marks allocated to the question, so
the response will need to include four key pieces
of information about how the method of loci can
be applied.

Andreas can first imagine his house, because

it is a familiar location that has distinct

features (rooms). (1 mark)

Andreas can then imagine himself walking from
his bedroom to his bathroom, then walking down
the stairs to the kitchen and finally stepping
outside into his backyard. (1 mark)

Andreas can picture a sleeping bag in his
bedroom, a camera on his bathroom sink, a torch
sitting on the railing of his staircase, firelighters
on his kitchen bench and a tent set up in

his backyard. (1 mark)

Andreas can picture himself walking through

his house from his bedroom to his backyard and
mentally picture the items he has assigned to each

room to remember his list of supplies. (1 mark)

Oral cultures and mnemonics

Oral cultures are those that pass on knowledges, stories and traditions primarily through
voice, song and sound rather than written word. Many Aboriginal cultures have rich oral

traditions that help to establish, preserve and pass on knowledge to future generations. For

example, traditional knowledge passed on orally by Boonwurrung Elders describes a time

when Nairm (Port Phillip Bay) was a land area rather than a port. This traditional knowledge

describes the bay area as being abundant with kangaroos and serving as a good hunting
ground. Scientific records estimate that 7000 to 10,000 years ago, the surface of Port Phillip

Bay was exposed due to low sea levels at the time, which matches up with the knowledge
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shared by Boonwurrung Elders. This means that the Boonwurrung
traditional knowledge describing the area has been successfully passed on
orally for at least 7000 to 10,000 years.

Information sharing in oral cultures may use spoken word, song, music,
rhythm and dance to communicate, develop or express knowledge. For
example, the late Geoffrey Gurrumul Yunupingu, a Gumatj man from Elcho
Island in the Northern Territory, gained world recognition for his music that
spoke of identity, spirit and connection to Country (Figure 7). His music, which
combined elements of traditional song, modern composition and various instruments,
created a new way for people to experience and engage with the knowledge of his culture.

Sharing knowledge, making spiritual connections, and drawing people together are just
a few of the benefits that oral traditions can bring to a culture or individual. Many oral
traditions also work as mnemonics and can improve the encoding, storage and retrieval of
information. Examples of oral traditions that also work as mnemonics are the sung narratives
and Songlines practised by a variety of Aboriginal cultures.

Sung narratives and Songlines

Sung narratives are stories, knowledge or ideas expressed through song, music, sounds
and rhythm. The encoding process of a sung narrative involves not only retaining the story
or idea being expressed but also the musical, sound and rhythmic components within the
narrative. Performing a sung narrative can enhance the encoding and storage of information,
because the act of performance is more likely to evoke emotions. The rhythmic, Iyrical and
musical elements of a sung narrative can also serve as retrieval cues, aiding in the recall of
information at a later stage.

FIGURE 7 Geoffrey Gurrumul Yunupingu wrote songs that spoke of identity,
spirit and connection to Country.
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FIGURE 6 Boonwurrung
traditional knowledge
describes how Port
Phillip Bay was once
aland area abundant
with kangaroos.

sung narrative
knowledge that

is shared through
song, music, sound
and rhythm

FIGURE 8 Sung narratives are often accompanied by or
expressed through music.
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Songline

in Aboriginal culture,
a sung narrative
that maps Country
and stores complex
knowledge systems

Dreaming

a belief system at
the centre of some
Aboriginal cultures; it
connects all aspects
of Aboriginal life,
spirituality and law

A Songline, also known as a “Dreaming track”, is a sequence of sung narratives linked
to specific locations across a landscape. In Aboriginal cultures, Songlines map astronomical
features and landscape features from Country that appear in Dreaming stories. Songlines
often represent a physical or imagined path through Country, with each location holding
significance.

Like the method of loci, a Songline can be visualised as a set of locations that an
individual can mentally navigate through. However, unlike the method of loci where the
primary purpose is to organise and store information at each location, in a Songline, each
location is linked to a performance of song and music that embodies traditional knowledge.
As individuals become more initiated into their culture, more details and information
are encoded about the knowledge associated with each location in the Songline. This
ongoing process of encoding strengthens traditional knowledge tied to each location and
its significance.

The knowledge that can be encoded from a Songline goes beyond a simple recollection
of information. It includes a holistic understanding of the land, its spiritual significance,
emotional connection, ties to ancestral beings, the landscape and the culture. This complex
intertwining of song, story, location, community, spirit and knowledge in a Songline helps to
strengthen an individual’s connection to Country.

Role of the hippocampus in Songlines

The association between memory and specific locations is a fundamental aspect of
Songlines. The brain’s ability to form these associations is facilitated by the hippocampus.
The hippocampus plays a crucial role in the consolidation of declarative information
from short-term memory to long-term memory. When individuals begin to form spatial
associations, the hippocampus encodes new information related to spatial knowledge and
its connection to specific locations. Once spatial knowledge is encoded, it is distributed
and stored for long-term use in the neocortex. Consequently, whenever a person thinks of
a particular location, it triggers the retrieval of associated stories or narratives. Similarly,
recalling a story tied to a Songline will trigger the retrieval of memories associated with
corresponding locations.

This encoding of spatial information and its integration with traditional knowledge
narratives and ideas strengthens the bond between memory, place and story. It allows
individuals to mentally navigate through Songlines to access, build on and preserve the
knowledge embedded in each location.

FIGURE 9 The origin of Bung Yarnda (Lake Tyers) in Gippsland, Victoria, is told in a Songline.
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Describe and explain

1 Define “mnemonic”.

2 Sung narratives and Songlines are often
performed. Explain why the performance of
a sung narrative or Songline can improve the
encoding and retrieval of knowledge compared
to simply reading the narrative or Songline.

Apply, analyse and compare

3 Compare acronyms and acrostics and provide
an example of each.

4 Distinguish between oral cultures and
written cultures.

5 Compare the method of loci and Songlines
as mnemonic devices.

Design and discuss

6 Discuss the role of the hippocampus in encoding
and retrieving knowledge related to Songlines.

7 Billie is studying to be a chef and will be assessed
on her ability to bake a vanilla sponge cake using
the following recipe:

OXFORD UNIVERSITY PRESS CHAPTER 5 THE PSYCHOBIOLOGICAL PROCESS OF MEMORY 221

This work must not be reproduced, stored, transmitted or circulated in any other form.

00

1 Mix the butter and sugar together

until fluffy.

Mix in each egg one at a time.

Add vanilla essence and mix.

Add flour and fold in.

Add milk to the batter and mix until smooth.

AN U~ W N

Divide into tins and bake.

Billie is confident in her ability to bake cakes,

especially when she has a recipe on hand.
However, when she doesn’t have a recipe, she

often struggles to remember ingredients and the
order in which they are added.

a Identify a mnemonic that would help Billie
remember the ingredients of the recipe and
the order in which they should be added.
Justify your selection.

b Design a mnemonic that would help Billie

using the device that you have identified.
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CHAPTER

Chapter summary

The Atkinson—Shiffrin multi-store model of memory consists of unique memory stores that operate
together in the processes of encoding, storing and retrieving memory.

Encoding involves transferring information into a usable form that can be worked with and stored,
storage involves the maintenance of information, and retrieval involves accessing and recovering
stored information.

Sensory memory is a temporary store for raw, sensory information, which, if attended to, can be
transferred to short-term memory.

Short-term memory is a store for information that has been attended to in sensory memory and
information that has been retrieved from long-term memory. When information is held in short-term
memory, it can be used and manipulated.

Long-term memory is a relatively permanent store of information that has been encoded from short-
term memory.

The hippocampus is involved in the consolidation and transfer of explicit memories from short-term to
long-term memory.

The amygdala is involved in the consolidation of emotions linked to explicit memories. It is also involved
in the encoding and retrieval of classically conditioned emotional responses.

The neocortex is involved in the storage and retrieval of explicit memories, as well as the storage and
retrieval of complex, classically conditioned memories.

The basal ganglia are involved in the encoding of procedural memory.

The cerebellum is involved in the encoding and storage of procedural memory.

Reconstruction of an autobiographical event involves the retrieval and combination of information from
stored semantic and episodic memory.

Information from episodic and semantic memory can be creatively combined to construct
imagined futures.

Alzheimer’s disease and aphantasia are both conditions that can alter a person’s ability to retrieve
autobiographical events and construct possible imagined futures.

Mnemonic devices are methods for improving the encoding, storage and retrieval of memory.
Some mnemonic devices are the method of loci, acrostics and acronyms.

Oral traditions such as Aboriginal peoples’ use of sung narratives and Songlines can act as mnemonics
to help encode, preserve and retrieve traditional knowledge.

222 PSYCHOLOGY FOR VCEUNITS 3& 4 OXFORD UNIVERSITY PRESS

This work must not be reproduced, stored, transmitted or circulated in any other form.



Provisioned to Campion Education (Aust) Pty Ltd on 08/05/2024 under licence.

Multiple choice

5 Hans, 41, recently sustained damage to

1 The information needed to answer the his hippocampus. Since then, Hans is

question “How old are you?” will be

retrieved from:

A semantic memory.

B episodic memory.

C procedural memory.

D iconic memory.

Which area of the brain is involved

in encoding classically conditioned

emotional responses?

A Amygdala

B Cerebrum

C Cerebellum

D Hippocampus

Which of the following statements best

describes the nature of amyloid plaques?

A They increase the efficiency of
communication between neurons.

B They decrease the efficiency of
communication between neurons.

C They decrease the quality of nutrient
and material transportation to and
from the neuron.

D They increase the quality of nutrient
and material transportation to and from
the neuron.

Phu is in art class where he has to paint

a picture of himself driving a sports car.

Which of the following statements is false?

A Phu’s artistic abilities may be influenced
by his cognitive processes.

B Phu will combine information stored
from his semantic and episodic memory
to construct a mental image of him
driving the sports car.

C Phu will not be able to paint the picture
as he does not have any episodic memory
of drawing a sports car.

D Phu’s ability to pick up and use a
paintbrush with ease is an example of
procedural memory.
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unlikely to be able to remember:

how to use a spoon and fork.

how to drive a car.

the address of the first house he lived in.

cCowe

the name of the doctor who treated him

after the injury.

Which of the following is not true of Songlines?

A They are often performed.

B They can be accompanied or expressed
with music, sounds, rhythm and dance.

C Their only purpose is to serve as a
mnemonic device to help remember
information.

D They connect various elements, including
geographical landmarks, cultural
knowledge and spiritual elements
to form a holistic understanding of
and relationships between people
and Country.

What must occur for information to be

transferred from sensory memory to short-

term memory?

A It must be retrieved.

B It must be attended to.

C It must be recalled.

D It must be factual.

Which of the following would not be

considered an acronym?

A NASA (National Aeronautics and Space
Administration)

B KFC (Kentucky Fried Chicken)

C GOAT (greatest of all time)

D RAM (random access memory)
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9 Paola unconsciously shivers in fear each time
she sees a mouse. Whenever she is asked why
she is afraid of mice, Paola explains in detail
that as a child, she stumbled across dead
mice under her house multiple times. What
type of memory is responsible for Paola’s
reaction of fear when seeing a mouse?

A C(lassically conditioned memory
B Semantic memory

C Episodic memory

D Procedural memory

10 Which of the following is not thought to be
potentially unlimited or indefinite?

A The capacity of long-term memory
B The duration of long-term memory
C The duration of short-term memory

D The capacity of sensory memory

Short answer

Describe and explain

11 Using a relevant example from your own life,
explain the concepts of encoding, storage
and retrieval.

12 Referring to the Atkinson—Shiffrin
multi-store model of memory, outline
how an individual can identify an object
on a plate as a piece of toast.

13 Identify the capacity and duration of
Sensory memory.

14 Describe short-term memory.

15 Explain why classically conditioned memory
is not considered a type of explicit memory.

16 Explain the role of the hippocampus in the
storage of explicit long-term memories.

17 Describe how a student could construct a
possible imagined future of them working
as a teacher.

18 Outline how the amygdala may contribute to
the consolidation of an inaccurate memory of
a traumatic event proposed when someone is
questioned in court after witnessing a crime.

19 Define “aphantasia”.
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20 Which parts of the brain are affected in
the early stages of Alzheimer’s disease and
what are the psychological consequences
of degeneration of these parts?

Apply, analyse and compare

21 Contrast the functions of the amygdala and
the hippocampus in memory.

22 Dana has been training in kung fu since he
was seven years old. When he first started,
Dana used to struggle to coordinate his
movements. Over time and with consistent
training, Dana’s kung fu movements became
faster and more efficient. At age 15, Dana
entered his first kung fu competition,
where he had to demonstrate a series of
kung fu moves.

a Contrast Dana’s memory of executing
kung fu at seven years old to his memory
of kung fu at 15 years old.

b Identify the type of long-term memory that
Dana’s skill of kung fu at 15 demonstrates.

¢ Identify where Dana’s memory of “how
to” execute kung fu moves would be
stored in the brain.

23 Kim can remember an event from her
childhood where she was playing in the local
park and a dog ran up to her and bit her on
the leg. The bite caused Kim significant pain
and resulted in her going to hospital. Since
this event, Kim is apprehensive whenever she
goes to a park, and constantly scans for dogs
whenever she goes for a walk.

a Identify which type of memory Kim’s
recollection of the event is. Justify
your response.

b Explain why Kim might be better able
to recall the event of the dog bite than
another visit to the local park she had
as a child.

¢ Compare the roles of the hippocampus
and the amygdala in encoding Kim’s
memory of the dog bite.
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24 Analyse how the method of loci may
improve the encoding, storage and
retrieval of memory.

25 In a recent experiment, two groups of
participants were asked to look at a billboard
advertisement of a sports car driving through
the country. The first group of participants
consisted of individuals with aphantasia,
whereas the second group of participants had
no memory impairments at all. After looking
at the advertisement for 1 minute, both
groups were tasked to redraw the scene but
with them driving the car.

With reference to imagining possible
futures, predict how the two groups might
imagine the scene of them driving the car
differently. Explain your reasoning.

26 Ash lost her most recent mixed-martial
arts match due to submission. At the time,
Ash was strangled around the neck by her
opponent to the point where she could not
breathe and lost consciousness for a minute.

When she recovered, the medic asked
her questions such as “What is your name?”,
“Can you tell me where you are right now?”
and “What’s the last thing you remember?”.
Ash was able to tell the medic who she was
but could not explain where she was or how
she got there. Ash was in a state of confusion
for the next two hours before she finally
began to understand where she was and
what had happened.

Use evidence from the scenario to
deduce which parts of Ash’s brain may have
been impaired for the two hours after she
regained consciousness.

27 Analyse the role of the cerebellum
in the encoding and retrieval of
procedural memory.

28 Distinguish between the processes of
retrieval and storage.

29 Compare iconic and echoic memory.

Design and discuss

30 “The function of memory is completely
dependent on the functionality of short-term
memory.” Discuss the extent to which you
agree with this statement with reference to
the first time you rode a bicycle.

31 An experiment was conducted that
examined the relationship between
neurological brain development and the use
of memory mnemonics. In the experiment,
the brain density of participants was initially
measured through MRI and CT scans. Over
four weeks, all participants underwent a
daily practice of the method of loci where
participants had to visualise the environment
of their memory palace, and then apply the
method of loci to a randomised list of 50
words. After four weeks, the brain density
of participants was measured again through
MRI and CT scans. All participants showed
a significant increase in brain density in
specific parts of their brains.

a Identify the independent and dependent
variables of the experiment.

b Identify which regions of the brain would
have displayed increased density and
outline the reasons why these areas would
have changed over time.

¢ Evaluate the investigation methodology
and the experimental design that was
used in the research.

You can find the following resources for this section in your obook pro:

Quizlet Chapter quiz

Test your understanding
of key knowledge in
this chapter.

Compete in teams or
against yourself to
test your knowledge.
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Chapter checklist

Rate your understanding
of key knowledge in
this chapter.
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AREA OF STUDY 2

In Unit 3 Area of Study 2, you will be required to complete one task from the

following options:

» analysis and evaluation of at least one psychological case study, experiment, model
or simulation

* analysis and evaluation of generated primary and/or collated secondary data

* comparison and evaluation of psychological concepts, methodologies and
methods, and findings from three student practical activities

* analysis and comparison of two or more contemporary media texts.
Source: VCE Psychology Study Design (2023-2027) reproduced with permission © VCAA

Important notice to students and teachers

The assessment support provided in this section models one way of approaching the

following task for Outcome 2:

* comparison and evaluation of psychological concepts, methodologies and
methods, and findings from three student practical activities.

Your teacher may select one of the other task options above for you to complete as an

assessment for this outcome. If so, refer to the table of contents to find the assessment

support related to that task.

The advice, sample SAC, and sample response provided below should be
used for example purposes only and should not be completed as part of your
formal assessment. Instead, your teacher will create a new task for your class
to complete.

Unless specifically credited, the VCAA has not written this material and
does not endorse the content.

Overview of SAC 2 - Comparison and evaluation of psychological
concepts, methodologies and methods, and findings from three
learning or memory student practical activities

In this practice SAC for Unit 3 Area of Study 2, you will be required to recall

key knowledge and complete Investigations 4.1, 4.2 and 5.4A from Chapter 12
Investigations. This task is designed to assess your understanding of learning and
memory and will require you to demonstrate your knowledge from Chapters 4 and 5 in
response to the investigations completed.
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A step-by-step guide to completing SAC 2

The information provided in this section is designed to help you prepare and practise
for SAC 2. The tips and advice included are broad and have been designed to help
you successfully compare and evaluate psychological concepts, methodologies and
methods, and findings from three student practical activities regardless of the specific
requirements of the task your teacher or school has created.

Step 1: Carefully read the requirements of the task and understand how you
will be assessed.

The best way to set yourself up for success on SAC 2 is to ensure you have researched
associated literature or previous experiments associated with Investigations 4.1, 4.2 and
5.4A to be able to provide more in-depth discussion.

Step 2: Create a summary table of different learning approaches.

The next step is to summarise the different approaches to learning. Make sure you
understand the role of the learner, active and passive responses, and any consequences
or associations connected to the type of learning occurring.

Step 3: Understand different mnemonics.

Next, think about how you have used mnemonics to remember information over time
(e.g. acronyms). Ensure you understand the purpose of mnemonics and what sort of
information they assist in remembering.

Step 4: Language for responses in learning.

Finally, write down two words that describe a conscious and an unconscious
response/behaviour. It is important that you can describe the role of a learner as active
or passive, their behaviours as voluntary or involuntary and the learner as aware or
unaware of the learning experience.

Practice SAC 2 with annotated sample response

Now that you have learnt about some steps to help you succeed on SAC 2, we can
look at how this theory can be put into action on an example SAC. In this section,
we examine:

* apractice SAC

* a high-scoring student response for the SAC (complete with tips and annotations
to show you how to maximise your marks)

* the marking criteria for the practice SAC.
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Practice SAC 2

Learning is described as a relatively permanent Question 2 (17 marks)

change in behaviour or knowledge in response Complete Investigation 4.3 and answer the

to experience. This process often occurs through following questions.

classical conditioning, operant conditioning and a Identify which type of learning was used in the
observational learning. Once information has been Skinner experiment. Justify your answer.

learnt, we sometimes struggle to retrieve it. A way (2 marks)
to assist with retrieval is to use mnemonic devices, b What was the original intended purpose of the

which are techniques that improve our memory. “Pigeon Project”? (1 mark)
In this SAC, you will analyse and compare the
types of learning and investigation methods used

in three investigations:

¢ What learning association was B.F. Skinner
trying to form? (1 mark)
d Use your answer to Question 2a to describe how

e 4.1 Modelling: How can we model the process . .
. g T ] p learning occurred in three phases. (3 marks)
of observational learning in practice? . . .
e At times throughout the experiment, pigeons

* 4.3 Case study: Can pigeons learn to operate were provided food when a behaviour was

.- 5
military weapons: successfully completed and an electrical shock
when behaviour was unsuccessfully completed.

Discuss what forms of consequences were used

¢ 5.4A Controlled experiment: Can the method
of loci improve memorisation of visual

information? by Skinner in this experiment for pigeons.
Question 1 (16 marks) (4 marks)
Complete Investigation 4.1 and answer the f Provide a real-world application for the findings
following questions. of Skinner’s experiment with conditioning
a Discuss each of the five stages of observational pigeons. (2 marks)
learning in the context of the participant g Compare the type of learning that occurred
learning how to make a paper origami heart to condition the pigeons in the Pigeon Project
from watching a video clip. (5 marks) with the type of learning that occurred in
b Discuss why observational learning is more Investigation 4.1 by discussing two similarities
suitable for learning how to make an origami and two differences. (4 marks)

heart than classical conditioning. Refer to the
role of the learner and the type of behaviour in
your response. (4 marks)
¢ Identify three characteristics that would be
important for the model from the video clip to
possess to increase attention from the learner to
learn to make a paper origami heart. (3 marks)

d Contrast how case studies, such as the one used

in Investigation 4.3, differ from modelling as an

investigation methodology. (2 marks)
e Suggest when a case study would be more useful e
than modelling for investigating observational FIGURE 1 B.F. Skinner studied how the process of learning
learning. (2 marks) occurs 1n pigeons.
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Question 3 (22 marks)

We are bombarded with large amounts of

information every day. This information includes

anything from new people’s names, knowledge

from school and information from our hobbies and

interests or the news. Without even realising, we

often find ways to reduce the amount of information

we need to remember while still ensuring

that the quality of information is maintained.

Investigation 5.4A explored how mnemonics can

be shown to improve the encoding, storage and

retrieval of information from our memory.

a Justify why the method of loci is a type of
mnemonic device. (2 marks)

b According to the Atkinson—Shiffrin multi-store
model of memory, how were the three stores of
memory involved when participants processed

Evaluate whether the method of loci used
in Investigation 5.4A is an example of an
organisational mnemonic or an encoding
mnemonic. (2 marks)
Discuss how two participants’ use of the
method of loci would be affected for this study
if one participant had been diagnosed with
Alzheimer’s disease years ago and the other
participant had been diagnosed with aphantasia.

(4 marks)
Describe how one participant would be affected
in this experiment if they had a damaged
cerebellum. (2 marks)
Identify two other mnemonic devices and assess
whether they would be as useful for retrieving
the visual information in this experiment.

(4 marks)

the visual information in Investigation 5.4A?
(3 marks)

¢ In Investigation 5.4A, some participants

were taught by the experimenter how to

apply the method of loci. Discuss which

of the two approaches to learning covered

in Investigations 4.1 and 4.3 best reflects

how individuals learnt to use the method

of loci. (5 marks)

Check your Student obook pro for these digital resources and more:

Annotated response and marking criteria
Once you've completed the practice SAC use this resource to

assess your response.
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Multiple choice

Use the following information to answer

questions 1 and 2.

When Ron goes to the football, he always gets a

hotdog. One day, he vomits after having a hotdog

at the football and feels ill for the rest of the day.

The next weekend, Ron gets another hotdog at the

football. Although he does not throw up, he begins

to feel very ill after eating the hotdog. Next time he

goes to the football, Ron gets a sausage roll instead

of a hotdog. Ron hasn’t felt ill since he started

eating sausage rolls.

Question 1

Which of the following is true about Ron’s

experience of classical conditioning?

A Ron is an active learner.

B Ron is conditioned to feel ill whenever he eats a
sausage roll.

C Ron is a passive learner.

D For conditioning to be successful, Ron must feel
ill before eating the hotdog.

Question 2

Which of the following best describes the sausage

roll in this example?

A A neutral stimulus

B A conditioned stimulus

C A conditioned response

D An unconditioned response

FIGURE 1 A hot dog
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Question 3

Sofia’s younger sister, Isabella, would like to learn
how to play the flute. Isabella asks Sofia to teach
her. Unfortunately, Isabella’s hands are too small

to hold the flute properly and she struggles to play
notes using the correct technique. However, over
time, Sofia comments that Isabella’s flute technique
is improving every week.

Which key process in observational learning
initially prevents Isabella from playing the flute
successfully?

A Retention
B Attention
C Motivation

D Reproduction

FIGURE 2 Sofia’s little sister wants to learn how to play the flute.

Question 4
Rachel is a very experienced doctor. She works
in the emergency department of a hospital where
patients frequently arrive with injuries, especially
to the head. One of her patients had damage to
the medial temporal lobe in both hemispheres,
including both hippocampi.

Despite the damage, this patient should be able
to continue to form new:
A episodic memories.
B procedural memories.
C semantic memories.

D explicit memories.
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Question 5

Which of the following changes in the function

of memory is characteristic of the later stages of

Alzheimer’s disease?

A Severe disruption to short-term memory but
retention of the ability to consolidate new
long-term memories

B No disruption to short-term memory but
severe disruption in laying down new
long-term memories

C Difficulty creating new long-term memories but
no difficulty accessing old long-term memories

D Forgetting how to do everyday things and being
unable to form new long-term memories

Use the following information to answer

questions 6 to 10.

A researcher investigated whether the status of a

model would affect how closely Victorian school

children would attend to the model’s behaviour.

The researcher randomly allocated 22 Victorian

school children into two groups. Group A viewed

a video of former professional tennis player Ash

Barty demonstrating a serving technique. Group B

viewed a video of a member of the local tennis club

demonstrating the same serving technique. The
researcher recorded the mean number of times the
school children looked away from the screen during

the video. The results are presented in Table 1.

TABLE 1 The mean number of times school children looked
away from the screen

Group | Mean number of times Victorian school
T
A 3
B 7

Question 6
According to the information in Table 1, which of
the following statements is true?

A High status has a negative effect on the
attention levels of Victorian school children.

B Victorian school children will not be affected by
a model who has high status.

OXFORD UNIVERSITY PRESS

C Victorian school children are more likely to
focus on a model who has high status.

D Attention levels of Victorian school children are
affected by the length of the video viewed.

Question 7

Which of the following represents the sample and

population for this study?

A The sample is school children, and the
population is Victorian school children.

B The sample is 22 Victorian school children, and
the population is Victorian school children.

C The sample is Victorian school children, and the
population is 22 Victorian school children.

D The sample is 22 Victorian school children, and
the population is school children.

Question 8

Participants were randomly allocated in this study.
This means that:

A all Victorian school children have an equal
chance of taking part in the study.

B the study possesses internal validity.

C the 22 Victorian school children have an equal
chance of being placed in either Group A or
Group B.

D Group A and Group B will contain the same
number of individuals.

Question 9

The type of data collected in this study is:

A primary; qualitative.

B primary; quantitative.

C secondary; qualitative.

D secondary; quantitative.

Question 10

At one point during the data collection, the
researcher dropped their pencil on the ground.
While retrieving it, their ability to determine if one
of the school children had looked away from the
screen was temporarily affected.

This type of error is known as:
A bias.
B systematic.
C personal.

D random.
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Short answer

Question 1 (6 marks)

Stella is teaching her pet iguana to come to her

when she makes a short, high-pitched whistling

sound. At first, Stella stands still, holding some
kale (the iguana’s favourite food) while whistling.

Her iguana approaches and chews on the kale.

Gradually, the iguana responds faster to Stella’s

whistling and walks towards her, knowing she

has kale.

a Using the language of the appropriate
behaviourist approach to learning, explain how
the iguana learnt to come to Stella. (4 marks)

b Distinguish between the behaviourist approach
to learning and the social-cognitive approach.

(2 marks)

Question 2 (5 marks)

Mario is a university student who is studying

to become a teacher, which involves student

teacher placements at nearby high schools. On

one placement, Mario watches a maths class and
observes how the maths teacher explains fractions
using slices of cake. Mario notices how well the
students understand fractions because of the way
the teacher explained the concept. The following
week, Mario must teach a different maths class
about fractions and is excited about trying out the
cake slices strategy.

Outline the five stages of observational learning
in relation to Mario.

Question 3 (11 marks)

Dr Amarco wanted to investigate whether positive

punishment or negative punishment was more

effective in altering an individual’s behaviour in
the long term. She advertised for volunteers and
recruited 45 university students who classified
themselves as a “swearer”. The 45 students were
randomly allocated to two groups. Participants
were seated in separate rooms and shown a horror
film. Participants in Group A had their mobile
phones confiscated every time they swore during
the horror film. Participants in Group B were
administered a mild electric shock every time they
swore during the horror film.
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a Identify the group that experienced negative
(2 marks)

b Explain why a between-subjects design was a

punishment. Justify your response.

better choice than a within-subjects design for
this research study. (2 marks)
¢ Identify a controlled variable within the
research study. (1 mark)
d Dr Amarco’s study was approved by an ethics
committee. Outline the role of an ethics
committee and explain how the ethical concept
of non-maleficence should be upheld in
(3 marks)
e Evaluate the internal validity of Dr Amarco’s
research study and determine whether the
research study possesses external validity.
(3 marks)

Dr Amarco’s study.

Question 4 (4 marks)

Compare classical conditioning and operant

conditioning by outlining two differences and

two similarities.

Question 5 (4 marks)

Tim is learning to tap dance. After learning for one

month, he notices that he is learning basic skills

taught in his dance classes much faster.

Identify two specific areas of the brain that were

involved in improving Tim’s ability over time to

learn tap dancing quicker. Explain the role of

each area.

Question 6 (6 marks)

Sally has just started working at the Commonwealth

Scientific and Industrial Research Organisation.

Unfortunately, she occasionally forgets the full

title of the company and sometimes the order of

the words.

a Outline the capacity and duration of Sally’s
short-term memory. (2 marks)

b With specific reference to the Atkinson—Shiffrin
multi-store model of memory, explain how
visual information from Sally’s sensory memory
is transferred to her short-term memory.

(2 marks)

¢ Describe how Sally could use a mnemonic

device to remember the name of her

new workplace. (2 marks)
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Question 7 (10 marks)

A new drug is being developed to treat Alzheimer’s
disease. The drug, known as Acetine, acts as an
acetylcholine neuroagonist, which alleviates the
physiological symptoms and thus the psychological
symptoms of Alzheimer’s disease.

To assess the effectiveness of the drug, a sample
group of 100 patients diagnosed with probable
Alzheimer’s disease were selected for testing.

All participants underwent a pre-testing phase
where they were given a list of twenty three-letter
words and were required to memorise them for
thirty minutes. All participants then had to recall the
words in order.

Half of the participants, Group 1, then started
the testing phase, where they were administered
a daily dose of Acetine for three weeks. The other
participants, Group 2, were given a placebo
(a sugar pill with no active ingredient).

At the end of the three weeks, a near-identical
memory test was conducted. The results are
shown in Table 2.

TABLE 2 Results of memory tests on Alzheimer’s patients

) Average score out of 20
Time of test

Before experiment 6.8 6.9

After three weeks 10.2 6.8

a The results from the pre-testing phase can be
attributed to the neurological characteristics of
Alzheimer’s disease. Outline the two biological
changes to the brain that indicate someone

(2 marks)

b Referring to data, outline whether this drug is

suffers from Alzheimer’s disease.

reducing the effects of Alzheimer’s disease.
(2 marks)
¢ Classify the type of data collected in this study
and outline one strength of this data type.
(2 marks)

OXFORD UNIVERSITY PRESS

d Explain why repeatability is important during
the testing of the drug Acetine. (2 marks)

e Over time, Alzheimer’s disease will cause
specific areas of the brain to degenerate.

Identify a specific structure of the brain that

could degenerate and explain a related cognitive

function that would be impaired due to this

degeneration. (2 marks)
Question 8 (10 marks)
Professor Marco was interested in replicating the
Little Albert study (see Real-world psychology 4.2),
but with a twist. Professor Marco wanted to
investigate whether he could condition a toddler
to laugh whenever he saw a white rat. The toddler
was 8 months old and was already able to recognise
his parents’ faces and smile when he saw them, and
had begun showing signs of laughter at funny faces
or tickling. The toddler previously had no contact
or experience (positive or negative) with white rats.

Professor Marco sought permission from the

toddler’s parents to conduct the study and they
were present for the week-long duration of the
experiment.

With specific reference to the three-phase model

of classical conditioning:

* describe the processes Professor Marco
would need to use to test whether the
conditioning was possible

* explain two ethical concepts Professor
Marco would need to consider and
outline how they would be adhered to

» identify and describe the roles of two
brain structures involved in this learning
experience becoming a memory.
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UNIT

Review

This unit review is designed to help you revise your understanding of key concepts for all the content covered in
Unit 3, learn some expert tips for answering exam questions, and practise your skills on a range of exam-style

questions.

Part A of the unit review will help you revisit and revise all the key concepts covered in Unit 3 and test your
understanding to identify strengths and weaknesses in your knowledge so you can better inform your revision.

Unit 3 Overview

The chart below shows all the areas of study for Unit 3 and the relevant chapters in your Student Book. Go to the

pages shown to review the key concepts for each chapter.

Unit 3

Area of Study 1 Area of Study 2

Chapter 2
Nervous system
functioning
(page 76)

Chapter 3
Stress as a
psychobiological
process

(page 106)
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Chapter 4
Approaches to
understand learning
(page 152)

Chapter 5

The psychobiological
process of memory
(page 184)
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Test your understanding

Use the following table to guide your revision:

Step 1 — Read the key knowledge for this unit.

Step 2 — Test your understanding of the key knowledge by answering the question(s).
Step 3 — Rate your understanding of each key knowledge point from low to high.

Step 4 — Use the topic and page numbers to revise the concepts you’ve identified as needing practice.

the roles of different subdivisions Discuss two different O High — Dve got this! Topic 2.1
of the central and peripheral situations where the 0 Medium —Icould usea @ Pages 78-82
nervous systems in responding to, sympathetic and bit more practice.
and processing and coordinating parasympathetic nervous [ Low I have some work
with, sensory stimuli received by system are dominant. to do!
the body- to enable COIlS(?lOLlS a-nd Describe the process 0 High — Pve got this! Topic 2.2
unconscious responses, including involved for a spinal . E 8386
spinal reflexes 0 Medium —1I could use a ages
reflex to occur. bit more practice.
O Low —1I have some work
to do!
the role of neurotransmitters in the Explain the role of O High - ve got this! Topic 2.4
transmission of neural information GABA and glutamate 0 Medium—Icouldusea | Pages 90-92
across a neural synapse to in the central nervous bit more practice.
produce excitatory effects (as with system. [0 Low I have some work
glutamate) or inhibitory effects to do!
(as with gamma-aminobutyric
acid [GABA]) as compared
to neuromodulators (such as
dopamine and serotonin) that have
a range of effects on brain activity
synaptic plasticity — resulting from Distinguish between O High — ve got this! Topic 2.6
long-term potentiation and long- long-term potentiation 0 Medium—1Icouldusea | Pages 97-101
term depression, which together and long-term bit more practice.
act to modify connections between depression. [0 Low — I have some work
neurons (sprouting, rerouting and to do!
pruning) — as the fundamental
mechanism of memory formation
that leads to learning
internal and external stressors Explain how stress can O High - ve got this! Topic 3.1
causing psychological and have psychological and [0 Medium —Icould usea @ Pages 108-115
physiological stress responses, biological effects on the bit more practice.
including the flight-or-fight-or- human body. [ Low - I have some work
freeze response in acute stress and to do!
the role of cortisol in chronic stress
the gut—brain axis (GBA) as an Explain what research 0 High - Pve got this! Topic 3.4
area of emerging research, with suggests is the [0 Medium —Icould usea @ Pages 126133
reference to the interaction of relationship between bit more practice.
gut microbiota with stress and the gut and the central O Low - I have some work

the nervous system in the control
of psychological processes and
behaviour

nervous system when we
are stressed for a long
period of time.

to do!

(continued)
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TABLE 1 continued

Provisioned to Campion Education (Aust) Pty Ltd on 08/05/2024 under licence.

the explanatory power of Hans 7 Describe the biological 0 High — Ive got this! Topic 3.2
Selye’s General Adaptation process occurring as 0 Medium—1Icouldusea | Pages 116-120
Syndrome as a biological model someone experiences bit more practice.
of stress, including alarm reaction shock and then counter O Low — I have some work
(shock/counter shock), resistance shock. to do!
and exhaustion 8 Discuss two strengths 00 High — I’ve got this! Topic 3.2

and two limitations of [0 Medium —Icouldusea @ Pages 116-120

the General Adaptation bit more practice.

SO, O Low — I have some work

to do!

the explanatory power of Richard 9 Describe all the 0 High — Ive got this! Topic 3.3
Lazarus and Susan Folkman’s components of primary [0 Medium —Icouldusea @ Pages 121-125
Transactional Model of Stress appraisal. bit more practice.
and Coping to explain stress as a O Low - I have some work
psychological process (primary and to dol
secondary appraisal only)
use of strategies (approach and 10 Describe examples 0 High - Ive got this! Topic 3.5
avoidance) for coping with stress of an approach and [0 Medium—1Icouldusea | Pages 134-137
and improving mental wellbeing, avoidant strategy you bit more practice.
including context-specific use to reduce the stress O Low — I have some work
effectiveness and coping flexibility of studying a Year 12 to do!

subject.
behaviourist approaches to 11 Discuss a unique 0 High — I’ve got this! Topic 4.1
learning, as illustrated by classical characteristic for each 0 Medium—1Icouldusea | Pages 154-156
conditioning as a three-phase of the three learning bit more practice.
process (before conditioning, models. 0 Low - I have some work
during conditioning and after to do!
com.imomng) that resjul'Fs m 12 Explain what the three [0 High — Ive got this! Topic 4.2
the involuntary association components of the three- Medi . u Pages 157-162
between a neutral stimulus and phase model for classical . o CCIUIDNS c.ou s
an unconditioned stimulus to conditioning are. i} TS [Peies:
produce a conditioned response, O Low —I have some work
and operant conditioning as a to do!
three-phase process (antecedent, 13 Describe the four types 0 High — Ive got this! Topic 4.3
behaviour and consequence) of consequences with [0 Medium—1Icouldusea | Pages 163-168
involving reinforcement (positive suitable examples. bit more practice.
and negative) and punishment B imy— 5w S ek
(positive and negative) ® abl
social-cognitive approaches 14 Discuss the five stages 00 High — I’ve got this! Topic 4.4
to learning, as illustrated by of observational learning [0 Medium—Icouldusea @ Pages 169-174
observational learning as a process in response to someone bit more practice.
involving attention, retention, wanting to learn how 0 Low - I have some work

reproduction, motivation and
reinforcement

to sew.

to do!
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TABLE 1 continued

* approaches to learning that situate
the learner within a system, as
illustrated by Aboriginal and
Torres Strait Islander ways of
knowing where learning is viewed
as being embedded in relationships
where the learner is part of a
multimodal system of knowledge
patterned on Country

* the explanatory power of the
Atkinson—Shiffrin multi-store
model of memory in the encoding,
storage and retrieval of stored
information in sensory, short-term
and long-term memory stores

* the roles of the hippocampus,
amygdala, neocortex, basal ganglia
and cerebellum in long-term
implicit and explicit memories

* the role of episodic and
semantic memory in retrieving
autobiographical events and in
constructing possible imagined
futures, including evidence from
brain imaging and post-mortem
studies of brain lesions in people
with Alzheimer’s disease and
aphantasia as an example of
individual differences in the
experience of mental imagery

e the use of mnemonics (acronyms,
acrostics and the method of loci)
by written cultures to increase the
encoding, storage and retrieval of
information as compared with the
use of mnemonics such as sung
narrative used by oral cultures,
including Aboriginal peoples’ use

of Songlines
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15 Discuss what it means
for a learner to be part
of a multimodal system
of knowledge patterned
on Country and how
this compares to other
knowledge systems.

16 Identify the capacity
and duration of sensory
memory, short-term
memory and long-term

memory.

17 Describe the four types
of long-term memories
with examples.

18 Explain which type
of long-term memory
is associated with the
hippocampus, neocortex,
basal ganglia, amygdala
and cerebellum.

19 Describe the impact of
Alzheimer’s disease on
encoding, storage, and
retrieval of memory.

20 Compare the method
of loci and Songlines as
mnemonic devices.
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O

O

O

Topic 4.5
Pages 175-179

High — I’ve got this!
Medium — I could use a
bit more practice.

Low — I have some work
to do!

Topic 5.1
Pages 186-194

High — I’ve got this!
Medium —I could use a
bit more practice.

Low — I have some work
to do!

Topic 5.1
Pages 186-194

High — I’'ve got this!
Medium — I could use a
bit more practice.

Low — I have some work
to do!

Topic 5.2
Pages 195-203

High — I’ve got this!
Medium — I could use a
bit more practice.

Low — I have some work
to do!

Topic 5.3
Pages 204-213

High — I’ve got this!
Medium —I could use a
bit more practice.

Low — I have some work
to do!

Topic 5.4
Pages 214-221

High — I’ve got this!
Medium - I could use a
bit more practice.

Low — I have some work
to do!
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Now that you have completed your revision for Unit 3, it is time to learn and practise some of the skills you will
need to answer exam questions like a pro! To help you, our expert authors have created the following advice and
tips to help you maximise your results on the end-of-year examination.

Exam tip 1 - Referring to conscious and unconscious responses

When answering a question that mentions the nervous system and a specific response, you are expected to
identify whether the response is conscious or unconscious. It is also important to justify your classification of
the response. To avoid using circular descriptions, you might want to instead use terms such as “automatic”
and “involuntary” or “aware” and “voluntary” when describing a response.

See it in action

Read the real exam question below and see how the tip has made a difference between the high-scoring and low-
scoring responses.

QUESTION 2 (5 marks)

Matilda takes her new pet dog, Biscuit, for a walk along the same route every day. Children often stop Matilda so
that they can pat Biscuit.

a Identify which subdivision of the peripheral nervous system is responsible for the movement to pat Biscuit and
explain the sequence of biological processes that occurs.
Source: VCE 2021 Psychology Exam reproduced by permission © VCAA

High-scoring response

the nformation to the brain. The brain would process this information (as a voluntary, consclous response)

0 The somatic branch Ls involved. Sensory neurons bn the children’s eyes would detect seelno the doa and send

and send a newral wmessaoe via wmotor/efferent newrons to (skeletal) muscles in thelr hand/arm to pat the doa.

Linking the term “voluntary” to “conscious response” not only identifies
the type of response but also provides your reasoning.

Source: 2021 VCE Psychology External Assessment Report reproduced by permission © VCAA
Low-scoring response

1 mark lost for incorrectly identifying subdivision.

The peripheral nervous system is responsible for the wmovement to pat Blscult. The sensory neuwrons n the
0 childven's eyes detect the doo, and the brain processes this information and sends a messaoe to the muscles

]
| |

1 mark lost for failing to identify that 1 mark lost for not elaborating on

the response was conscious. the specifics of processes (e.g. that
the message sent from the brain to
the muscle was a motor message).

tn thelr hand/arm to pat the dog.
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Think like an examiner
To maximise your marks on an exam, it can help to think like an examiner. Consider how many marks each

question is worth and what information the examiner is looking for.

Mark the response
A student has given the following response in a practice exam. Imagine you are an examiner and use the marking

guide below to mark the response.

QUESTION 1 (5 marks)
Finn was standing near a campfire with his friends when he noticed the fire becoming hotter against the skin
of his legs. To avoid getting burnt by the growing flames, he took a step away from the campfire. The human
nervous system has two major divisions. Identify the subdivision of one of these major divisions that activates

Finn’s responses and outline how the subdivision is involved in Finn’s responses.
Source: VCE 2019 Psychology Exam reproduced by permission © VCAA

The human nervous system has two major divisions. Owne of these divisions involved tn Finw's response Ls the nervous

system that controls the body. £ activates Finn's responses by sending stanals to his Legs to wmove away from the fire.

Marking guide

- 1 mark for providing an accurate identification of one division

- 4 marks for a correct and coherent outline of the involvement of any one of the following in activating the response:
* the somatic nervous system

* the brain

* the autonomic nervous system

Fix the response
Consider where you did and did not award marks in the above response. How could the response be improved?
Write your own response to the same question to receive full marks from an examiner.

Exam tip 2 - Using the command term “justify”

» After identifying a correct answer, you may be asked to justify your response. “To justify” means to show
adequate grounds or reasons for this conclusion to be reached. Therefore, when asked to justify, it is more
important that you provide that reasoning for your answer and do not simply explain the key terms.

See it in action

Read the real exam question below and see how the tip has made a difference in the high-scoring and low-scoring

responses.

QUESTION 1 (3 marks)
b Identify what stage of Selye’s General Adaptation Syndrome Bob was in when he started frequently catching
colds. Justify your response.
Source: VCE 2021 Psychology Exam reproduced by permission © VCAA
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High-scoring response

1 mark awarded for correctly identifying the stage of GAS.

cortisol over a peviod of tinee to help overcome the stressor; however, this caused his bumune system to be

0 Bob Ls Likely in the vesistance stage of GAS. The onooing stress from his work vesulted tn his boduy releasing

suppressed, making him nore vilnerable to catching a cold. 1

2 marks awarded as justification suggests why Bob is experiencing
resistance in the context of the scenario.

Low-scoring response

1 mark awarded for correctly identifying the stage of GAS.

0 Bob was in the resistance staoe of GAS when he started to cateh colds.

Student has lost 2 marks as they did not provide a justification that refers to the ongoing
release of cortisol to overcome stress and the suppression of Bob’s immune system.

Think like an examiner

To maximise your marks on an exam, it can help to think like an examiner. Consider how many marks each
question is worth and what information the examiner is looking for.

Mark the response

A student has given the following response in a practice exam. Imagine you are an examiner and use the marking
guide below to mark the response.

QUESTION 4

Advertisers often use learning principles when promoting products. An advertisement for a new soft drink
features people having a good time while consuming the product. This is intended to make potential customers
experience positive emotions when thinking about the soft drink.

a What type of conditioning is used to generate positive emotions towards the new soft drink? Give two reasons

to justify your response. (3 marks)
Source: VCE 2020 Psychology Exam reproduced by permission © VCAA

Classieal conditioning because L itk Looks Like others are having a oood time it retnforces motivation behind

the behaviour.

Marking guide

- 1 mark for correct identification of classical conditioning

- 2 marks for two valid justifications of why the conditioning was classical conditioning.

Fix the response

Consider where you did and did not award marks in the above response. How could the response be improved?
Write your own response to the same question to receive full marks from an examiner.
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Now it is time to put the tips and advice you’ve learnt
into practice while you complete these exam-style
questions!

Multiple choice

Question 1

When Shae undertakes a particularly difficult series of
steps in her ballet performance, her motor movements
are controlled by the:

A somatic division of the central nervous system.
autonomic division of the central nervous system.
somatic division of the peripheral nervous system.

Cow

autonomic division of the peripheral nervous
system.
Use the following information to answer questions 2 and 3.

The following table shows physiological responses in
two different situations.

1 Watching a scary movie * Heart rate increases

* Stomach and pancreas
activity is reduced

2 Relaxing while reading e Pupils constrict

a book * Breathing rate decreases

Question 2

While watching a scary movie, it is also likely that:

A pupils are dilated and the bladder relaxes.

B pupils are constricted and breathing rate increases.

C perspiration is increased and breathing rate
decreases.

D perspiration is increased and the body reduces the
release of glucose.

Question 3

When a person is sitting outside an office waiting to

have an important job interview, their physiological

responses will be similar to those in:

A situation 1, in which their parasympathetic nervous
system is dominant.

B situation 2, in which their parasympathetic nervous
system is dominant.

C situation 1, in which their sympathetic nervous
system is dominant.

D situation 2, in which their sympathetic nervous
system is dominant.

OXFORD UNIVERSITY PRESS

Use the following information to answer questions 4 to 8.
Vincent agreed to take part in a case study
investigating the effect of chronic stress on mood.
The researcher explained the purpose of the study

to Vincent and outlined the risks involved before he
agreed to participate. As part of the research, Vincent
would be required to have bi-weekly blood tests for a
period of three months. In the third week of the study,
while having a blood test he became scared and ran
out of the room. Vincent did not participate further
in the study and the researcher had no further contact
with him.

Question 4

Identify a strength and weakness of conducting a

case study.

A Provides in-depth data about = Controlled conditions
events/experiences may be difficult to

maintain

B Identifies cause and effect Results may not be

relationships between representative of the

variables population

C Can be useful when

participant selection is limited

Results may not be
externally valid

D Can help determine A large amount of

how strong or weak the data is required

relationship between
two variables is

Question 5

The ethical guideline adhered to when the researcher
explained the purpose of the study to Vincent and
outlined the risks involved was:

A voluntary participation.

B confidentiality.

C withdrawal rights.

D informed consent.

Question 6

Which ethical guideline was potentially violated
when the researcher did not contact Vincent after
withdrawing from the study?

A Debriefing

B Informed consent

C Confidentiality

D Voluntary participation
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Question 7
After the incident involving Vincent, the researcher
decided to conduct a controlled experiment to
investigate the effect of stress on cortisol levels. Rather
than measuring cortisol levels by a blood test, a urine
sample was taken instead. The researcher employed
the use of a mixed design.

A benefit of employing a mixed design is that:

A the effects of more than one independent variable
on the dependent variable can be investigated.

B the same participants can be used in experimental
conditions.

C fewer participants are used than in other
experimental designs.

D the procedure can be conducted at once, reducing
the incidence of participants dropping out of
the study.

Question 8

The data obtained from the urine sample was:

A quantitative and objective.

B qualitative and objective.

C quantitative and subjective.

D qualitative and subjective.

Question 9

One example of an unconscious response is the patellar
reflex, which is when your patellar tendon is tapped
with a rubber hammer and your leg involuntarily
kicks out.

It is likely that this reflex is coordinated in the:
cerebellum.

amygdala.

spinal cord.

Cowe

cerebral cortex.

Question 10

Which statement is most true about synaptic
transmission?

A The transmission of an impulse occurs only within
the central nervous system.

B The transmission of an impulse inside a neuron is
facilitated by neurotransmitters.

C The transmission of an impulse between neurons is
facilitated by neurotransmitters.

D The transmission between one neuron and another
relies on electricity.
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Use the following information to answer questions 11 to 14.
A doctor investigated people’s responses to stepping
on a nail as part of a stress test. The experiment was
conducted in two parts. Part A measured how much

a participant’s heart rate increased on stepping on the

nail. In Part B, each participant was asked “How much

did that hurt?”.

Question 11

Before Part A, all the participants were shown the nail

they would be stepping on in the experiment. One of

the participants, Elsa, felt stressed when seeing the
nail and she felt her heart rate decrease and the colour
drain from her face.

Elsa is probably experiencing:

A the alarm reaction stage of the GAS model, in
which the body goes into shock characterised by a
momentary increase in functioning.

B shock, where the body decreases in functioning
as coordinated by the parasympathetic nervous
system.

C the resistance stage of the GAS model, in which the
body releases adrenaline into the bloodstream.

D counter shock, in which the body decreases in
functioning as coordinated by the sympathetic
nervous system.

Question 12

A limitation of the data type collected in Part B is that

it is:

A often biased.

B not detailed enough.

C the same for all participants.

D measurable.

Question 13

After taking the heart rate of five participants, the

doctor noticed that the heart rate monitor was not

calibrated correctly. Consequently, there was a

difference between the measured value for heart rate

and the true value for heart rate.

This type of error is known as:

random.

systematic.

personal.

cowe

bias.
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Question 14

Upon competition of the experiment, the doctor

reported that the results were not externally valid.
This means:

A the experiment did not measure what it claimed
to measure.

B no conclusions could be drawn.

C the results of the experiment may not apply to
individuals who are different from the study
population.

D the experiment was not repeated multiple times.

Use the following information to answer questions 15 and 16.

Maja participated in a television trivia game show

about music knowledge and facts. While waiting in the

studio for her turn to appear on television, she felt very
stressed because she did not think she deserved to be
on the show. She felt so anxious that at one point she
left the studio where filming was taking place. While
outside, Maja studied her notes and quizzed herself to
build her confidence, and she eventually returned to
the studio for filming.

Question 15

The coping strategies that Maja used when reviewing

her notes before returning to the studio are described

as an:

A avoidant strategy.

B approach strategy.

C appropriate strategy.

D adaptable strategy.

Question 16

Maja was stressed because she did not think she deserved

to be on the show. The stressor in this incident is:

A an external stressor.

B an internal stressor.

C chronic.

D acute.

Question 17

The gut-brain axis:

A explores the interaction between the peripheral
nervous system and your gut.

B is a response coordinated only through hormones,
such as cortisol.

C does not interact with the hypothalamic—pituitary—
adrenal axis.

D describes how the enteric nervous system interacts
with the central nervous system via the vagus nerve.

OXFORD UNIVERSITY PRESS

Question 18

The difference between an extraneous and

confounding variable is that an:

A extraneous variable may cause a change in the
dependent variable, whereas a confounding variable
directly impacts the dependent variable.

B extraneous variable may cause a change in the
independent variable, whereas a confounding
variable directly impacts the independent variable.

C extraneous variable directly impacts the dependent
variable, whereas a confounding variable may cause
a change in the dependent variable.

D extraneous variable directly impacts the independent
variable, whereas a confounding variable may cause
a change in the independent variable.

Question 19

In classical conditioning, the process of associative

learning involves the formation of new associations

between stimuli.
Classical conditioning is a type of learning in which:

A abehaviour is strengthened or weakened by
its consequences.

B two stimuli are repeatedly paired and form
an association.

C an organism learns to perform a behaviour to
receive a reward.

D an organism learns to imitate the behaviour of
others through observation.

Use the following information to answer questions 20 and 21.

Juan is trying to get an A+ in maths for his end-of-

semester exam. His mother has said to him “If you get

an A+ in all subjects, I will buy you a new bike”. Juan
studies hard and successfully obtains an A+ for his
maths exam and begins studying for his English exam
because he would like a new bike.

Question 20

The type of consequence used by Juan’s mother is:

A positive reinforcement.

B negative reinforcement.

C negative punishment.

D positive punishment.
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Question 21

Which of the following is true of Juan during this

learning process?

A He is an active learner.

B His actions are involuntary.

C He is a passive learner.

D His actions are learnt by watching the behaviour
of others.

Use the following information to answer questions 22

and 23.

Sara lives in Cairo and has just started a job at a

factory where she is required to pack boxes with fresh

produce. She has worked out a strategy for packing
the boxes that she thinks will save her time. When her
new boss, Ali, walks past, he notices Sara carrying out
her work and offers his own technique for efficiently
packing the boxes. Sara realises that Ali’s technique is
much more effective than her original one. After Sara
applies the new effective technique, she is told she can
leave work early since she has finished all her work.

Question 22

What is the relevance of long-term potentiation (LTP)

to Sara’s situation?

A TIrrelevant. LTP reduces the effectiveness of Sara’s
newly learnt technique for packing boxes.

B Irrelevant. Sara had a previous memory store
of how to pack boxes, so no synaptic change
is required.

C Relevant. LTP allows for the formation of efficient
neural pathways that have stored a mental
representation of Ali’s effective technique for
packing boxes.

D Relevant. LTP allows the removal of inefficient
neural pathways that have stored a mental
representation of Sara’s original, less-effective
technique for packing boxes.

Question 23

In learning Ali’s technique for efficiently packing

boxes of fresh produce, it is important that Sara first:

A forms a mental representation of Ali’s technique.

B is motivated to perform Ali’s technique.

C pays close attention to how Ali packs the
boxes efficiently.

D believes she will receive praise for carrying out
Ali’s technique.
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Use the following information to answer questions 24 to 27.
A researcher investigated whether the use of an
acronym would increase the ability of individuals to
recall a list of six everyday items. Fifteen participants
were randomly allocated into either Group A or
Group B. Group A viewed a short educational video
outlining what an acronym is and how to create one.
They were then presented a list of six everyday items.
They were asked to create an acronym based on the
items. Group B were presented with the same list as
Group A and asked to memorise the list. After an hour,
both groups were asked to recall the items on the list.
Question 24
The dependent variable in this study is:
A the use of an acronym.
B recall ability.
C the use of an educational video.
D six everyday items.
Question 25
An appropriate hypothesis for this study is:
A participants who use an acronym will have worse
recall of list items than those who do not use
an acronym.
B the use of an acronym will affect the ability to recall
items from a list.
C participants who use an acronym will have better
recall of list items than those who do not use
an acronym.
D the use of an acronym will extend the duration of
long-term memory.
Question 26
One of the participants who took part in the study was
an undergraduate Psychology student. At the conclusion
of the study, they approached the researcher and told
them they thought the study lacked internal validity.
A potential reason for this could be:
A the characteristics of the participants do not
represent the wider population.
B there was an uneven number of participants in
Group A and Group B.
C as only six items were recalled, the capacity
of short-term memory had not been exceeded
and therefore it is unclear whether the use of a
mnemonic has had a direct effect on recall ability.
D participants recorded their responses using
different coloured pens.
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Question 27

Throughout the study, the researcher upheld the
ethical concept of integrity. This means:

A all participants were treated equally.

the risk of harm was minimised.

the benefits of the research outweighed any risks.

Cow

the results of the research were communicated
honestly.
Use the following information to answer questions 28 to 30.
Bill is 65 years old and is suffering from the early
stages of Alzheimer’s disease. He still works as a tutor
at a university, but his wife has noticed some signs of
his condition.
Question 28
Which part of the brain does Alzheimer’s disease
typically start in?
A Primary motor cortex
B Corpus callosum
C Hippocampus
D Cerebellum
Question 29
Bill responded to an advertisement asking for
volunteers to participate in a study that investigated
the effect of early stages of Alzheimer’s disease on
recall ability. As part of this study, Bill undertook a
series of memory tests where the mean number of
items correctly recalled was recorded.
The mean is a useful statistic to describe data when:
A most values of the data are clustered around a
central score.
B outliers are present.
C data is skewed.
D there is a limited amount of data.
Question 30
The researcher of the study assured Bill that he would
not be identified by any of the results from the study
and that the data would be stored and disposed of
using secure procedures.
The ethical guideline that has been adhered
to is:
A informed consent.
voluntary participation.

confidentiality.

coOow

withdrawal rights.
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Short answer

Question 1 (5 marks)
Anna is a chef in a top Melbourne restaurant and works a
dinner shift in the kitchen. The restaurant is very busy, so
Anna is frantically completing two or three jobs at once.
She accidentally touches the hot handle of a frying pan
without using a tea towel to protect her from the heat.
Before she registers the pain in her hand, Anna notices
that her hand has already moved away from the pan.
a Assess if Anna’s hand moving away from the pan
is a conscious or an unconscious response. Justify
(2 marks)
b By referring to the correct nervous systems,
describe how Anna’s hand was able to move away
and then why she experienced pain.
Question 2 (8 marks)
Paul is serving in the final set of the Wimbledon

your answer.

(3 marks)

Championships. He has been playing tennis since age
four and now, at age 25, is very proud that he has been
able to make it to the final match of this well-regarded
competition. As the final game begins, Paul is serving.
a Describe the role of the central nervous system in
the integration of information. (2 marks)
b Explain how Paul’s somatic nervous system uses
afferent and efferent messages to complete the task
(2 marks)
¢ Outline two different physiological changes the
sympathetic nervous system would be responsible
for managing while Paul plays this game of tennis.

of serving.

Describe the purpose of these specific changes.
(4 marks)

Question 3 (23 marks)
Astrid is a first-year international university student
studying for a Bachelor of Psychology. She is the only
student from her high school who enrolled in this
university, so she does not know anyone and has yet to
make any new friends. Astrid is 17 years old, has yet
to obtain her driver’s licence and lives an hour away
from her university campus. Because of this, she must
wake up at 5.30 a.m. and take multiple types of public
transport to get to university on time each day. She
is finding the travelling exhausting and the workload
demanding and unmanageable. Astrid is extremely
worried about failing her first year of university.

Over the last couple of days, Astrid has started to
feel lethargic and run down, and has missed two of her
tutorial classes.
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Liam is also a first-year student studying for a
Bachelor of Psychology and living on campus, along
with his best friend from high school. He is enjoying
attending university and participating in the extra-
curricular activities on offer. Although his lectures
can be challenging, Liam loves them and is finding
the new topics he is learning about in his tutorial
classes engaging and interesting, despite the amount
of homework. He has many friends and has also
recently joined a sports club at the university with
his roommate.

a Describe the primary appraisals of Astrid and Liam
during their first year at university, by referring to
the Lazarus and Folkman Transactional Model of
Stress and Coping. (4 marks)

b Describe Liam’s secondary appraisal with reference
to the type of coping strategy he is using. (3 marks)

¢ Evaluate the explanatory power of Lazarus and

Folkman’s Transactional Model of Stress and

Coping to explain Astrid’s experience during her
(4 marks)

d While travelling by train to university, Astrid

first year of university.

saw an advertisement seeking participants for a
study investigating the use of herbal teas to reduce
anxiety levels. Astrid decided to partake in the
study. Over the course of a three-week period,
Astrid and 24 other participants were required

to consume three cups of herbal tea a day. At the
end of each day, they were required to measure
their heart rate using an electronic monitor, which
was supplied to each participant. At the end of the
three-week period, all participants were asked to
consume no herbal tea for another 3 weeks while
still measuring their heart rate using an electronic
monitor at the end of each day.

The results of the study are presented in Table 1.
TABLE 1 Mean heart rates with and without herbal tea
Mean heart rate
(beats per minute)
No herbal tea 114

Consumption of herbal tea 89

Identify the investigation design employed
during the study and state one advantage of this

design type. (2 marks)
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e Classify the type of data collected in this study and
outline one strength of this data type. (2 marks)
Graph the data in Table 1. (3 marks)

g During the study, one of the participants reported
that the electronic heart rate monitor was faulty.
Comment on the accuracy of the data supplied by
this participant. (2 marks)

h Outline a confounding variable inherent within the
study and comment on its impact on the internal
validity of the study. (3 marks)

Question 4 (10 marks)

Signe is a doctor in a busy general practice. Signe

returned to work after six months of maternity leave

to a very busy cold and flu season that required her to

work 12-hour days to address the extra patient load. As

well as being very busy at work, Signe missed spending
time with her baby son. After six weeks of this
workload, Signe developed severe tension headaches by
the end of almost every working day. Signe’s headaches
eventually went away despite her continuing to work
long hours in the busy surgery. She then caught a bad
cold but continued to work and was able to recover

a few days later. However, one morning, Signe was

unable to get up to go to work. When she consulted her

doctor, she was diagnosed as extremely stressed and
physically drained.

a Identify which stage of Seyle’s General Adaptation
Syndrome Signe was in when she contracted the
bad cold. Justify your response. (3 marks)

b Identify the branch of the autonomic nervous
system dominant during the stage in part a.

(1 mark)

c Signe’s boss is concerned about her health and
suggests she take a week-long beach holiday
with her son. By referring to context-specific
effectiveness and coping flexibility, comment on
the use of this type of coping strategy. (3 marks)

d While holidaying with her son, Signe decides to
seek support from a psychologist as to how to best
manage the demands of work and home life. The
psychologist recommends Signe participate in a
yarning circle. With specific reference to Signe’s
situation, outline how participating in a yarning

circle could benefit Signe. (3 marks)
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Question 5 (10 marks)
Every year, Atsu receives a flu vaccination. For the
past three years, while attending his local medical
clinic to get his vaccination, Atsu had a bad response
to the injection and vomited shortly afterwards. This
year as he approaches the medical clinic to receive his
injection, he starts feeling very nauseous and needs
to leave quickly because of the nausea. Atsu does not
receive the vaccination.
a Name the behaviourist approach to learning
that is discussed in this scenario and outline the
three-phase process of conditioning relevant to
(4 marks)
b Identify a physiological (biological) process that

Atsu’s situation.

may occur to a neuron or Atsu’s nervous system as
he has learnt this new response. (1 mark)
¢ Identify and describe the role of a specific
neurotransmitter that would assist in consolidating
(2 marks)

d DProvide one difference between a neurotransmitter

Atsu’s learnt response.

and a neuromodulator. (1 mark)
e After a period of five years, Atsu can receive the
flu vaccine again. Describe the role of long-term
depression in this process. (2 marks)
Question 6 (9 marks)
Cameron has just begun a new job at a law firm.
When he starts one Monday morning, his supervisor
takes him around the office and introduces him to the
13 people also working on his floor. Once back at his
desk, he decides to write down the names of the new
people he just met.
a With specific reference to the duration and capacity
of short-term memory, explain what is likely to
happen when Cameron attempts to recall and write

down the names he has just learnt. (3 marks)
b Identify the type of long-term memory associated
with forming a memory of names. (1 mark)

¢ State why a mnemonic device would be of

assistance to Cameron in this situation. (1 mark)
d Describe two suitable mnemonic devices

Cameron could use to remember the

13 new names. (4 marks)
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Question 7 (10 marks)
Michael is at the movies with his friend Stuart,
watching the latest Marvel movie. During the movie,
Stuart was disturbed by the crying baby a few rows
behind them. After the movie, Stuart commented on
this, but Michael did not recall the crying baby. They
both enjoyed the movie and discussed their favourite
scenes in the car trip home. Two weeks later, Michael
was telling his co-worker Simon about the movie and
his favourite scenes.
a Apply the Atkinson—Shiffrin multi-store model
of memory to explain why Michael can recall his
(5 marks)
b Describe the role of the amygdala during Michael’s
experience of watching the Marvel movie. (2 marks)

favourite scenes a few weeks later.

¢ Stuart suffers from aphantasia. Describe a situation
where this would affect his ability to recollect the

Marvel film as accurately as Michael. (3 marks)
Question 8 (10 marks)

Diego is 15 years old and has an older brother, Adam,
who is 18 years old and in Year 12. In Year 11, Adam
did not take his studies seriously and never did his
homework. His grades were poor, and his parents
started taking away his phone and grounding him on
the weekend until his homework was done. His parents
were very mindful that they did not want Diego
watching Adam and thinking this behaviour was
acceptable for VCE.

By the time Diego reached VCE, he knew how his
parents would respond if he failed to do his homework.
Additionally, Diego’s parents said that if he studied
hard, he would get a new phone at the end of the
year. Because of this, Diego studied hard all year and
began enjoying school more, which made it easier to
understand and recall the information he was learning.

Discuss observational learning with reference to
Diego by addressing:

* why Diego’s parents were concerned that he

would mimic Adam’s behaviour

* how the stages of observational learning

could be applied to Diego’s studying and
learning habits in VCE

* how the process of neural plasticity would

have made it easier for him to understand
and recall information, the more he studied.
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Unit 4 Overview

In Unit 4 of VCE Psychology, you will explore the demand for sleep and the influences of sleep on mental wellbeing.
You will consider the biological mechanisms that regulate sleep and study, and the impact that changes to a
person’s sleep-wake cycle and sleep hygiene have on a person’s psychological functioning. You will consider

ways in which mental wellbeing can be defined and conceptualised and explore the concept of mental wellbeing
as a continuum. You will also explore how mental wellbeing can be supported by considering the importance of
biopsychosocial protective factors and cultural determinants as integral to the wellbeing of Aboriginal and Torres
Strait Islander peoples.

Source: Adapted from VCE Psychology Study Design (2023-2027) reproduced with permission © VCAA

Unit 4 Areas of Study

The learning for this unit has been divided into three areas of study. The table below shows how each area of
study aligns with the chapters in this book and lists the page numbers for each chapter.

Area of Study 1 Chapter 6 The demand for sleep 250-283
How does sleep affect mental Chapter 7 The importance of sleep for mental wellbeing = 284-319
processes and behaviour? Unit 4 Area of Study 1 Checkpoint 320-327
Area of Study 2 Chapter 8 Defining mental wellbeing 328-351
What influences mental wellbeing?  Chapter 9 Specific phobia 352-381

Chapter 10 Maintenance of mental wellbeing 382-407

Unit 4 Area of Study 2 Checkpoint 408-413
Area of Study 3 Chapter 11 Student-designed investigation 414-439
How is scientific inquiry used to Sample poster 440-441

investigate mental processes and
psychological functioning?

Unit 4 Outcomes

In this unit, you will:

— analyse the demand for sleep and evaluate the effects of sleep disruption on a person’s psychological
functioning

— discuss the concept of mental wellbeing, apply a biopsychosocial approach to explain the development and
management of specific phobia, and discuss protective factors that contribute to the maintenance of mental
wellbeing

— design and conduct a scientific investigation related to mental processes and psychological functioning, and
present an aim, methodology and method, results, discussion and conclusion in a scientific poster.

Source: VCE Psychology Study Design (2023-2027) reproduced with permission © VCAA
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The demand
for sleep

KEY KNOWLEDGE

— sleep as a psychological construct that is broadly categorised as a naturally
occurring altered state of consciousness and is further categorised into REM
and NREM sleep, and the measurement of physiological responses associated
with sleep, through electroencephalography (EEQG), electromyography (EMG),
electro-oculography (EOQG), sleep diaries and video monitoring
regulation of sleep—wake patterns by internal biological mechanisms, with reference
to circadian rhythm, ultradian rhythms of REM and NREM Stages 1-3, the
suprachiasmatic nucleus and melatonin
differences in, and explanations for, the demands for sleep across the life span,
with reference to total amount of sleep and changes in a typical pattern of sleep

(proportion of REM and NREM).
Source: VCE Psychology Study Design (2023—-2027) reproduced by permission © VCAA

GROUNDWORK

Groundwork quiz
Chapter 6

across in Units 1 and 2. Before starting the chapter,
check how well you know the basics by completing this
groundwork quiz.

This chapter will build on concepts you may have come @

Does the time taken to fall asleep affect the duration of the
- Page 482
first sleep cycle?

m g‘ofksgﬂgaggxl_ el What factors are affecting the sleep of adolescents? Page 483
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FIGURE 1. During REM sleep,aye might experience an altered reality through our dreams, such as goirIg on an adventure with'your friends
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CONCEPT MAP

6.1 Sleep as an altered
state of consciousness

6.2 Techniques used
Consciousness as to measure sleep
. States of
a psychological

consciousness
construct

Objective
reporting to
The sleep cycle measure sleep
NREM sleep

Sleep diaries
REM sleep Subjective

reporting to
measure sleep Video
monitoring

The demand for sleep

4‘ " R 6.4 Sleep across the life span

Neonatal period 6.3 Regulation of
sleep—-wake patterns

Infancy

Circadian rhythms
Sleep-wake
Childhood patterns

Ultradian rhythms

Adolescence

Suprachiasmatic
Early to middle Internal nucleus
adulthood biological

mechanisms .
Melatonin
Late adulthood

to old age
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consciousness

the subjective,
private and
constantly changing
knowledge and
awareness of your
own self-existence,
thoughts, perceptions
and behaviours at any
given moment

Study tip

Don't confuse
“consciousness”
with “conscience”.
Conscience is about
your moral principles
and belief of what is
right and wrong.

psychological
construct

an abstract
psychological
concept that
summarises a group
of related phenomena
or events that can
describe and be used
to predict human
behaviour, but cannot
be directly observed
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KEY IDEAS @

+ Sleep is an altered state of consciousness.

+ Sleep consists of specific stages, each with unique characteristics that are indicative of
sleep as a psychological construct.

What happens when we sleep, how much we should sleep and why we sleep have been the
focus of many researchers and psychologists over the years. In this topic, we will explore what

2,95

sleep is and what occurs in the body when we “catch some z’s”.

Before we learn about sleep, it is important to understand the concept of consciousness.

Consciousness as a psychological construct

What are the thoughts being formed in your mind as you read this sentence? What were you
thinking about before reading the previous sentence? Do you think you are more excited now
than you were two sentences ago?

Your ability to answer these questions is evidence of your consciousness. This is the
knowledge and awareness of our own self-existence, thoughts, perceptions and behaviours at
any given moment. It is the content at the front of our mind and can shift at any time.

Consciousness is different from cognitive processes, which include remembering,
problem-solving, thinking and other mental processes. Instead, consciousness is the
awareness and knowledge that these processes are happening. For example, as you become
aware that you are reading this sentence, your consciousness may shift to realising that you
are slouching in your chair. Then, to the idea that the authors of this book are probably
having a giggle because we were right about your posture. Or you might realise that you feel
quite smug because we were wrong.

This experience is unique to ourselves, private and cannot be directly shared with others.
Because consciousness is a subjective experience and cannot be seen, touched or traditionally
measured, psychologists have come up with a different way to consider the concept —as a
psychological construct. Psychological constructs are representations of abstract ideas
constructed to help summarise a group of related phenomena or events that can help describe,
understand and predict human behaviour (psychology). Other psychological constructs are
happiness, self-esteem, intelligence, fear and, one we will explore in this chapter that is closely
related to consciousness, sleep.

States of consciousness

Consciousness is believed to exist on a continuum. Our consciousness shifts into different
states along the continuum depending on our brain wave patterns, levels of awareness,
perceptual abilities, ability to respond to stimuli, and sense of time (time orientation). The
states can be classified into two categories: normal waking consciousness and altered state
of consciousness.

OXFORD UNIVERSITY PRESS
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Study tip

Reviewing your
understanding of
attention (from

Unit 2 Area of

Study 2 or Chapter 9

Normal wakefulness Meditation Sleep Coma

4=
N

2 g
N 74

in your Psychology for
Heightened Complete lack VCE Units 1 & 2 Student
awareness of awareness Book) can help you

better grasp the concept
of consciousness.

normal waking

; consciousness
Focused attention Daydreaming Hypnotised Anaesthetised the state of
consciousness
FIGURE 1 States of consciousness in which you are

awake and aware
Normal waking consciousness of your internal and
external state

Normal waking consciousness is a state of consciousness in which you are awake and
altered state of

aware of both your internal state and external stimuli. In normal waking consciousness, you: consciousness
* can mainly control the stimuli that you choose to attend to or ignore any state of
. . . . consciousness
* can voluntarily direct your attention and awareness to your thoughts, goal-directed that is a departure
behaviours and perceptions of the external world from normal waking

consciousness in

e are aware of your existence in time and place terms of level of

* can manage what information and content enters your consciousness. awareness and
. . . . experience
However, normal waking consciousness is not a permanent state. Your attention and tudy ti
awareness can shift into a more relaxed, or even heightened, state. Study tip
In an altered state of
Altered states of consciousness consciousness, your
. . . . . . cognitive processes
Any state of consciousness that deviates from normal waking consciousness is considered an are still happening, but

altered state of consciousness. In altered states of consciousness, we are less, or potentially ~ your awareness and
. . . . . experience of them
even more, aware of our internal states and external stimuli than during normal waking

responses to light, sound and touch stimuli was

o ) o Need help planning and conducting investigations?
measured. After preliminary testing, participants

. . ; See Topic 1.3 in your Psychology toolkit.
were provided with a moderate dose of barbiturates

. may be different.

consciousness.

i Evaluating the use of reaction time to and asked to repeat the tests. Results were collated i
i determine state of consciousness pre- and post-exposure to barbiturates. i
i Key science skills: Plan and conduct Practise your skills i
| investigations 1 Identify and explain the sampling procedure !
i In a fictional study, researchers investigated the used in this research. i
i effect of barbiturates (a class of medicines used 2 Identify and explain the experimental design i
i to treat conditions such as epilepsy) on reaction used in this research. i
| time. Participants were selected from a pool of 3 With reference to the psychological :
i volunteers in response to an advertisement in a characteristics of consciousness, explain why a i
i local newspaper. All participants were asked to reaction time test could be considered as a valid i
i complete a series of tests, and the speed of their method of assessing consciousness. i
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sleep

areversible,

naturally occurring
altered state of
consciousness
involving lowered
awareness of and
responsiveness to the
external environment

rapid eye
movement
(REM) sleep

a type of sleep that
is characterised by
rapid eye movement
beneath closed
eyelids; also called
paradoxical sleep

non-rapid eye
movement
(NREM) sleep

a type of sleep that
consists of three
stages; characterised
by the slowing of
brain activity and
absence of rapid

Sleep

Sleep is a reversible, naturally occurring altered state of consciousness. It is the most
commonly occurring altered state. In fact, we spend approximately one-third of our life

sleeping.

Provisioned to Campion Education (Aust) Pty Ltd on 08/05/2024 under licence.

Sleep is considered to be a psychological construct consisting of a series of similar events
that are experienced uniquely by each person, including:

the shift to and from normal waking to an altered state of consciousness

events including rapid eye movement (REM) sleep and non-rapid eye movement

(NREM) sleep

physiological changes (e.g. body temperature, blood pressure, muscle tension)

psychological activity (e.g. level of awareness, attention, controlled and automatic

processes, dreaming).

When we are asleep, our engagement with and responsiveness to our external environment
decreases. The level to which this occurs depends on the stage of sleep that we are in.

The sleep cycle

During each sleep episode, we cycle through four
different stages (Figure 2). They can be further
categorised into two main types:

e REM sleep

« NREM sleep: NREM Stage 1 (N1), NREM Stage

eye movement

2 (N2), NREM Stage 3 (N3).
sleep episode

one session of sleep;
typically lasts 8 hours

When we first fall asleep, we start with N1 sleep.
We then progress through the N2 and N3 stages

. - N2 . .
d“””% the night, and v before we experience REM sleep. You will learn more
canalso occurin ¥)
shorter lengths (naps) G %ep about these stages later, but for now, you only need

to know that this makes up one sleep cycle. We then
sleep cycle

one complete
sequence of the
different stages
of sleep

b ClickView
Why do we

sleep?

FIGURE 2 The stages of sleep

move back into N1, and a new cycle begins. On average,
we experience four or five sleep cycles each night.

FIGURE 3 Sleep is a
naturally occurring
altered state of
consciousness.
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Each sleep cycle differs because of fluctuations in the exact sequence of stages we
experience and how long we spend in each stage. For example, the first sleep cycle typically
lasts for 70 to 90 minutes, whereas a later sleep cycle can be 120 minutes long.

The transition through sleep cycles is represented by a hypnogram, which shows how
long a person spends in each stage of sleep. You can see a hypnogram for a typical first cycle
of sleep in Figure 4. You will learn more about where the data for these graphs come from in
Topic 6.2.

One sleep cycle

Wake
¥ REM
5l
S
2]

8 | N1
2
S

&)

| N2

Z

N3 -

15 30 45 60 75 90

Time (min)

FIGURE 4 A hypnogram of the first cycle of sleep

Each stage has specific physiological and psychological characteristics that define them,
including brain activity, eye movement and body movement.

Brain activity during sleep
Brain activity is described by four types of brain waves: beta (), alpha (o), theta () and delta
(8) waves. They represent different patterns of electrical activity in the neurons of the brain.

In each stage of sleep, the frequency of waves (how often they occur) and their
amplitude (the height of the wave) differ. These can be measured by a technique called
electroencephalography (EEG), which you will learn about in Topic 6.2. The brain waves are
summarised in Table 1.

TABLE 1 Features of the four types of brain waves

Type of wave Appearance over time Frequency and Meaning
amplitude

Beta Highest frequency, Normal alertness and
lowest amplitude consciousness, focus

Alpha /W\(\/\N\/\/V\/\/VW\/\/W\/WW High frequency, Physical and mental
low amplitude relaxation, light

/\/\M/JV[/V\/\(VW\/V\/\/\/\A/\,L/\/‘ meditation, drowsiness

Theta Low frequency, high Deep meditation,
amplitude dreaming

Delta Lowest frequency, Loss of bodily

highest amplitude awareness, dreamless

0 1 2
Time (seconds)

OXFORD UNIVERSITY PRESS
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hypnogram

a graphic
representation of the
transition between
stages of sleep

over time

brain waves

the electrical
impulses produced by
neurons in the brain

Study tip

You do not need to
use the terms “beta”,
“alpha”, “theta” and
“delta” to describe
brain activity. You
just need to describe
them in terms of
their amplitude

and frequency.
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N1 sleep

Stage 1 of NREM
sleep in which
you transition
from waking
consciousness to
sleep; the lightest
type of sleep

hypnagogia
the state in which
you are preparing
for deep sleep

hypnic jerk

a falling sensation
experienced in
hypnagogia due
to aninvoluntary
muscle spasm

non-vivid dream
a sleep hallucination
that consists of
thoughts and
memories; often not
very memorable

N2 sleep

Stage 2 of NREM
sleep, which is
considered “true”
sleep; light sleep
that progressively
becomes deeper

sleep spindle

a short burst of
high-frequency,
low-amplitude brain
waves; occurs during
N2 sleep

K-complex

a short burst of
low-frequency,
high-amplitude brain
waves; occurs during
N2 sleep

N3 sleep

Stage 3 of NREM
sleep, whichis also
considered “slow-
wave sleep”; a state
of deep sleep

256 PSYCHOLOGY FOR VCEUNITS 3& 4
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NREM sleep

We spend approximately 80 per cent of our sleeping time in NREM sleep. Remember that
this is divided into N1, N2 and N3 stages. Typically, in the first two sleep cycles, all NREM
sleep stages are longer than in later sleep cycles.

N1 sleep
N1 sleep is the first stage of NREM sleep. ~ Low-frequency,

. . . high-amplitude waves
N1 sleep is considered light sleep. It generally / \

lasts from 5 to 10 minutes per cycle and is

\ High-frequency, /

low-amplitude waves

considered the transition stage from wakeful
alertness (high-frequency, low-amplitude beta
brain waves) to drowsiness (lower frequency FIGURE 5 Brain activity in N1 slecp
and higher amplitude alpha brain waves) in

preparation for deeper sleep (Figure 5). This stage is also called hypnagogia (hypnos
meaning “sleep”, agogos meaning “leading to”). In N1 sleep, higher amplitude (theta)

waves start to become prominent.

Our eyes move in a slow, rolling pattern, where the eyelids may slowly open and close from
time to time. The body relaxes. A common sensation we can experience here is a hypnic jerk
or “sleep start”. This is an involuntary muscle spasm that occurs as our muscle tension
decreases. It is often described as “falling into a void”. Our heart rate, respiration rate and
body temperature also start to decrease.

We become less aware of, but are often still aware and responsive to, external stimuli
and start to experience the beginning of non-vivid dreams consisting of thoughts and
memories. We are most easily roused or woken in N1 sleep. But if we are undisturbed, we
will move into N2 sleep.

N2 sleep

N2 sleep is considered “true” sleep and also i
/Sleep spindles K-complex /

considered light sleep. It lasts for 10 to 25 minutes
per cycle. Theta activity continues in the brain;
however, you also experience brief pulses of
high-frequency, low-amplitude brain waves called

Low frequency, high amplitude waves

sleep spindles. Low-frequency, high-amplitude FIGURE6 Brain activity in N2 sleep

brain waves called K-complexes are also seen. These can occasionally occur during N1
sleep, but when they begin to appear more regularly (about 3 minutes apart), this indicates
that we have entered N2 sleep.

In N2 sleep, muscle tension, heart rate, respiration rate and body temperature continue to
decrease. The slow, rolling eye movements from N1 sleep decrease and then stop.

As in N1 sleep, we can be woken relatively easily at the beginning of N2 sleep. In fact,
both N1 and N2 sleep are considered light sleep. However, as N2 sleep progresses, it is less
likely that we will be roused. We continue to experience non-vivid dreams. If undisturbed, we
progress into N3 sleep.
N3 sleep

Lowest frequency, highest amplitude waves
N3 sleep is a state of deep sleep. It typically
lasts for 30 to 40 minutes per cycle. It is also
considered slow-wave sleep because brain
activity shifts towards more low-frequency,
high-amplitude (delta) waves (Figure 7). FIGURE 7 Brain activity in N3 sleep
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As you would expect, muscle tension, heart rate, respiration rate and body temperature
decrease further compared to N2 sleep.

Compared to N1 and N2 sleep, in N3 sleep we are much less responsive to the external
environment and more difficult to wake. However, if we are woken successfully, we will
experience a period of mental fatigue and grogginess. This is called sleep inertia. It is
thought that sleep inertia is due to the need to reverse the slower brain activity in N3 sleep
back to high-frequency beta waves required for alertness and attention in normal waking
consciousness.

After the N3 sleep stage, we often cycle back through N2 and N1 sleep, then into
REM sleep.

REM sleep

We spend approximately 20 per cent of our time sleeping in REM sleep. REM sleep is the
stage of sleep primarily characterised by bursts of irregular, rapid eye movement. Despite
this, we completely lose muscle tension, aside from occasional twitches. There are irregular
changes to our blood pressure, heart rate and respiration rate. We may even experience
shallow breathing and sudden gasps.

Our brain displays irregular, high-frequency, S
low-amplitude (beta-like) brain activity in
REM sleep. This is similar to normal waking
consciousness. It then makes sense that FIGURE 8 Brain activity in REM sleep
sleep inertia is less likely to occur. We
are also much more easily woken during
REM sleep than in N3 sleep and also
likely to remember our dreams upon
waking from REM sleep.
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