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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

20 o

» 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

- o lomgermles time o e e e
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sutiionl .

Solution
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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

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



A u\u‘h

> MEET THE AUTHORS &1 REVIEWERS

j s .\ W |'_ \bd 14 .T-_.v ’“‘_
Author: Leo Hong

Leo Hong is an experienced
Psychology and Legal Studies teacher
at Trinity Grammar School, Kew.
Having taught in a range of schools
over the past 16 years, L.eo has a
depth of knowledge and pedagogical
experience through his involvement
and implementation of problem-based learning

programs and ICT training programs for teachers.

He currently holds a Bachelor of Arts/Music, with a
major in Psychology and Honours in Criminology, is an
assessment writer for other private educational resource
companies and VCAA assessor.

Author: Matthew Rock

Matthew Rock started his career as a

chemist working in energy production

and pharmaceuticals whilst finishing

studying at Monash University

with a double degree in Bachelor

of Science/Bachelor of Secondary

Education. His passion in science

led to a first teaching job at Trinity
Grammar School for five years teaching VCE Chemistry
and Psychology gaining skills as a subject coordinator,
writer, assessor, and examiner. Matthew's current
school, Camberwell Girls Grammar School, allows
him to continue his passions in engaging with science,
developing student wellbeing projects.

Author: Jodie Allen

Jodie Allen has been teaching VCE
Psychology since 2001 and has been
a VCAA exam assessor for more
than 13 years. She has a Bachelor
of Arts and Postgraduate Primary
and Secondary Teaching degree and
is currently teaching at Wellington
Secondary College. Over her career
she has held leading teacher and learning specialist roles
in areas such as the senior school and student voice &
agency. Jodie has worked for OUP in the past writing
oBook resources. In her spare time, she likes to spend
time with her family, which includes her husband and
three daughters and she enjoys playing basketball.

\r 'f-,;r»'.j e~ 2
Author: Elizabeth Blaher-Lucas
Elizabeth Blaher-Lucas is a
passionate and experienced VCE
Psychology teacher, VCE psychology
assessor, and examination panel
member. In addition to having
worked in both government and
independent school environments for
the past 20 years, Elizabeth has also
co-taught 3rd and 4th year preservice psychology teachers
at Monash University since 2018.

Author: Paige Jessulat
Paige Jessulat has taught VCE
Psychology and VCE Legal Studies
at Frankston High School since 2017.
She is passionate about the field of
Psychology and has a special interest
in the mental health of adolescents
which has underpinned her roles
as Year Level Coordinator and Mental Health Week
Coordinator. Paige has also been a VCAA Assessor for
the Psychology exam since 2020.

Author: Roger Edwards

Roger has been involved with the VCE Psychology
course since its inception back in 1991. He taught

VCE psychology for fifteen years and is currently

the Supervising Psychologist at Monash University’s
Krongold Clinic — a university-based clinic that provides
affordable psychological and counselling services.

OXFORD UNIVERSITY PRESS
Y 2ot s
o

i




Reviewer: Elise Truong
Elise Truong has taught in the
education system since 2009. She
worked as an integration aid for four
years prior to becoming a teacher
in 2013. Elise has taught across the
public and private sectors of education
including within an alternative setting
for disengaged youth. She holds a Bachelor of Psychology
(Interpersonal and Organisational), a Graduate Diploma
of Education (Secondary) with a major in English and
Psychology and a Masters in Instructional Leadership.
Elise has taught in the areas of English, Psychology and
is a trained and practising IB Psychology (HL) teacher.
Elise has taken up various roles in the educational setting
including being a year 11 and 12 coordinator, and a
lead teacher.

Reviewer: Sayeeda Bawa-Savant

Sayeeda Bawa-Savant is a
professionally registered career
practitioner and certified life coach
with degrees and postgraduate
studies in psychology, education,
educational psychology, Neuro-
Linguistic Programming (NLP), and
economics. She began her teaching journey almost two
decades ago, in South Africa, with her commitment to
her students promoting her to Head of Department roles
and Head of a Science Saturday School Program. Sayeeda
and her family moved to Australia, where her experience
was swiftly recognised by educational institutions. She
has held leading teacher roles in psychology and careers
coaching, taught business studies, is an exam assessor,
and is also a writer of psychology resources. Presently,
she teaches in the areas of psychology, business studies,
and humanities, while continuing to provide consultancy
services in writing, and career and life coaching.

Reviewer: Michelle Maxwell
Michelle Maxwell is a proud
Aboriginal woman who brings a
self-determined Aboriginal voice and
lens to her work, passion and drive for
change, focusing on better outcomes
for our Aboriginal communities.
Michelle currently works as a
therapist for Violet Dreaming. She
was formerly the Manager of the Aboriginal Social and
Emotional Wellbeing team at the Mental Health Reform
Victoria, responsible for implementing the Aboriginal
Social and Emotional Wellbeing recommendations
from the Royal Commission into Victoria’s mental
health system. Michelle has years of experience working
in and alongside Aboriginal Community Controlled
organisations developing the delivery of therapeutic
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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.
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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.
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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

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.

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

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

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

CHAPTER 1 PSYCHOLOGY TOOLKIT 19



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
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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.

OXFORD UNIVERSITY PRESS CHAPTER 1 PSYCHOLOGY TOOLKIT

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.

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

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 explanat<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>