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Introducing Psychology for Queensland Units

1 & 2 (Second edition)

Congratulations on choosing Psychology for Queensland Units 1 & 2 as part of your studies

this year!

Psychology for Queensland Units T & 2 has been purpose-written to meet the requirements of the
QCAA Physics 2025 General senior syllabus. It includes a range of flexible print and digital products
to suit your school and incorporates a wide variety of features designed to make learning fun,

purposeful and accessible for all students!

Key features of the Student Books

The Psychology toolkit module ) i
n i esson 1.
provides an overview of the syllabus, Studying QCE Psychology
student-friendly guidance for every
science inquiry skill and tips for ;

Key ideas

Structure of the QCE Psychology course

success on assessment tasks. o

Psychology.

Introducing psychology

Each module begins with a

module opener that includes:

+ QCAA subject matter

- reference to a supporting prior
knowledge quiz that assesses and
informs student understanding of -
pre-requisite concepts

- alist of practical lessons that
support science inquiry

Emotion and
wellbeing

MODULE

Prior knowledge
prior

Unit 2 individual behaviour
D

escription
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Each lesson includes:
- learning intentions and
success criteria

Lesson 17.2 paragraphs. o

Goal setting in motivation Clarity

Kngg + clearly structured content
o  Acrine et ssgiv = written in clear, concise
S e erete language
Introducing Edwin Locke + definitions for all key terms on
the page

engaging, relevant and
informative images and
illustrations

a range of tips and features
designed to bring course
content to life including study
tips, worked examples, skill
drills and examples of real-
world science applications

- references to supporting digital

Locke's five core principles of effective goal setting

Le ~th

resources
B — - Check your learning
activities organised according

to Marzano and Kendall’s
taxonomy and incorporating
cognitive verbs.xonomy and
incorporating cognitive verbs.

e s Each module contains a range of
practical activities designed to
meet the requirements of science
understanding and science inquiry
subject matter and develop
science inquiry skills.

a result, one of the participants lost their car
e insurance policy based on the results.

abstacle course and askes

throughit,telling them that she was obscrving Practise your skills

their driving skills. Partic told o take

allbelongi them, o

One minute prior to the drive, Calista called cach
o b

between controlled and automatic processes
found th

1 Mdentify

y if gave informed
consent, (1 mark)

2 cd and if this was,
ethical,

kept them on the phone. She then observed video
footage and measured how many driving mistakes 3 1dentify ana
violated. (1 mark)

exhical principle that has been

cach participant made. Two of the participants

Controlled and automatic processes

We will look at these relations!

Controlled processes and selective attention Task diffieuley
G

Ap

Mobile phones and driving
Driving a car safely requires your full attention,
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Find out more

For a complete overview of all the features and benefits of this Student Book - as well as helpful
videos showing you how to get the most out of the series:

> Qactivate your digital access (using the instructions on the inside front cover of this book) and click
on “Introducing Psychology for Queensland Units T & 2" in the Course menu

OXFORD UNIVERSITY PRESS INTRODUCING PSYCHOLOGY FOR QUEENSLAND UNITS1&2 VII

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



Provisioned to Campion Education (Aust) Pty Ltd on 29/10/2024 under licence.

o ¥ Key features of Oxford Digital

Oxford Digital has been designed in consultation with Australian teachers for Australian classrooms.
The new platform delivers fully accessible, reflowable course content with videos, auto-marking
activities, interactives and more embedded right where you need them.

There's also a range of unique features designed to improve learning outcomes.

Key features for students

As a student, you can:

> view all course content in a fully accessible, reflowable format that's delivered in bite-
sized chunks so you can work at you own pace
use the “Read to me” button to have any part of the course read aloud to you
highlight, take notes, bookmark pages, or define words with the built-in Australian
Oxford Dictionary

> watch short content videos, worked example videos and practical demonstration
videos to help you revise anything you don't understand, catch up on things you've missed,
or help you with your homework

> complete hundreds of interactive questions and quizzes as you work through the content
and get the answers and results sent to you.
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Key features for teachers

As a teacher, you can:
> elevate your teaching and reduce planning and preparation time with Live Lesson
mode. This is an Australian first that lets you upgrade from traditional print-based
lesson plans to fully interactive, perfectly sequenced and timed interactive
lessons complete with classroom activities that are ready to go
> personalise learning for every student and differentiate content based on student
strengths and weaknesses. Assign support or extension resources to any student using
a range of differentiation resources
> revolutionise your planning, marking and reporting with powerful analytics on student
performance and progress.
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For a complete overview of all the features and benefits of Oxford Digital - including helpful
videos showing you how to get the most out of the platform:

> Qactivate your digital access (using the instructions on the inside front cover of this book) and click
on “Introducing Psychology for Queensland Units 1 & 2" in the Course menu
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Psychology toolkit

Introduction

Psychology is recognised as a science because researchers use the scientific method to
establish knowledge, test hypotheses and make systematic observations about human
behaviours.

Psychology stands distinct from the natural sciences due to the complexity and
variability of its subjects: people. Unlike the other sciences, which allow researchers

relatively high control over variables, psychological research must navigate the
complexity of human behaviour, as attempting to control one variable can introduce
other unwanted variables. Thus, research in this field demands careful balance and
considered design while also upholding strict ethical and legal standards to protect
participants.

This module lays the foundation for research in psychology and will serve as an
invaluable resource throughout Units 1 and 2. The aim of this module is to extend
your science inquiry skills for practical application in psychology. You will learn to
generate relevant questions and use the scientific method to collect, process, analyse
and interpret data so that you can answer your questions.

This module is set out in a way that makes each piece of information easy to
access. Science inquiry skills are listed at the beginning of the lesson in which they are
discussed. The module is not meant to be read from beginning to end. Rather, it is like
a toolkit — you dip your hand into it, get the tool you need and then use it.

Prior knowledge

Prior

- knowledge  Check your understanding of science inquiry skills before you start.
quiz




>4{0 s lelleir-IR M Full lessons for this module are available on Oxford Digital.

cm—

Lesson 1.2 Considering First Nations perspectives in Psychology
Lesson 1.3 Understanding the scientific method

Lesson 1.4 Planning investigations

Lesson 1.5 Considering safety and ethics

Lesson 1.9 Communicating scientifically

Lesson 1.10 Preparing for your data test

Lesson 1.11 Conducting your student experiment

Lesson 1.12 Conducting your research investigation

Lesson 1.13 Preparing for your exams

-_—
| S -

e
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Learning intentions
and success criteria

psychology

the systematic study
of the mind (mental
processes) and
behaviour

Lesson 1.1

Studying QCE Psychology

Key ideas

— Psychology is the scientific study of human behaviour and mental processes.
— Studying psychology can lead to a diverse range of career pathways.
— QCE Psychology is divided into units and topics.

— The science inquiry skills and their application are important for success in QCE
Psychology.

Introducing psychology

Psychology is the systematic study of human behaviour and mental process. Psychologists
use the scientific method to describe, explain, understand and predict relationships between
our physical body, non-physical mind and other observable behaviours.

Studying psychology provides a broad foundation that can lead to many different careers.
Direct pathway examples include clinical, forensic, educational, cognitive, sports, and
organisational psychology, neuropsychology, and research and contributing to academic
knowledge on human behaviour. Indirectly, a background in psychology can enhance
careers in human resources, marketing and user experience design, where understanding
human behaviour is crucial. It can also be beneficial in law enforcement, social work, and
any field requiring nuanced communication and analytical skills. Each pathway utilises
the core competencies of understanding, predicting and influencing human behaviour.

FIGURE 1 Psychology is the study of human behaviour and mental processes.

4 PSYCHOLOGY FOR QUEENSLAND UNITS 1 & 2 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 29/10/2024 under licence.

Structure of the QCE Psychology course

Studying QCE Psychology provides you with the opportunity to engage in a range of inquiry tasks
and develop science inquiry skills. You will develop an understanding of how the mind works and
what influences behaviour, and you’ll be able to make links between theory, knowledge and practice.
The structure of the QCE Psychology course is laid out in the Psychology General Senior
Syllabus. The course consists of four units. Units 1 and 2 are completed in the first year of the

QCE Psychology course, and Units 3 and 4 in

the second year. Each unit is divided into topics

and each topic can include science understanding, ‘

science as a human endeavour and science i i i i

inquiry subject matter. You should be familiar

. . . Unit 1 Unit 2 Unit 3 Unit 4
with these categories of understanding from your
studies in Years 7 to 10. i i i i
An overview of the QCE Psychology units Individual Individual Individual The influence
development behaviour thinking of others

is shown in Figure 2, and Units 1 and 2 are

summarised in Table 1. FIGURE 2 The structure of the QCE Psychology course

TABLE 1 Topics in Units 1 and 2 Psychology

Unit 1 Individual development
Topic Description
1 The role of the In this topic you will learn about:
brainz * philosophical debates that inform psychology, including the mind-versus-body problem
¢ early and modern brain investigation techniques
¢ the structure and function of the human nervous system, including discrete areas of the brain.
2 Cognitive In this topic you will learn about:
development + changes in the brain that occur over the lifespan
« factors and timing of experiences that can influence brain development.
3 Consciousness, In this topic you will learn about:
attention and sleep » different forms of consciousness
« theories for the function of sleep
* the consequences of sleep deprivation and treatments for common sleep disorders.
Unit 2 Individual behaviour
Topic Description
1 Intelligence In this topic you will learn about:
* the psychometric approach to investigating psychological phenomena like intelligence
* theories and measures of intelligence
* the role of nature versus nurture in the development of the self.
2 Diagnosis In this topic you will learn about:
* concepts of normality used to identify abnormality as a basis for psychological disorders
* the main categories of psychological disorders
* the diagnostic manuals used by mental health professionals in the diagnosis of psychological disorders.

3 Psychological In this topic you will learn about:
disorders and « the biopsychosocial approach to understanding psychological disorders, identifying risk and protective
treatments factors, and formulating treatment interventions

« different types of treatment interventions available for individuals, families and the community.
4 Emotion and In this topic you will learn about:

motivation * theories of emotion with an emphasis on fear and happiness
« physiological processes and brain structures involved in emotion

* theories of motivation and the positive consequences associated with motivation.

Source: Adapted from Psychology 2025 v1.1 General Senior Syllabus © State of Queensland (QCAA) 2024
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Assessment in QCE Psychology

In Units 1 and 2, you can be assessed in several ways across the different topics. The syllabus
requires that you:

¢ complete at least two, but no more than four, assessments

¢ complete at least one assessment for each unit

e are assessed on each unit objective at least once.

Many schools assess students studying Units 1 and 2 as they would assess students studying
Units 3 and 4. This means that you will likely complete three assessment pieces and an end-
of-year examination or examinations. One possible structure of your assessment is outlined
in Table 2. Keep in mind that your school might choose to conduct the data test, student
experiment and research investigation in either of Units 1 or 2.

TABLE 2 Units 1 and 2 assessments

Assessment type
Data test

Student experiment

Research investigation

Units 1 and 2

Assessment description Assessment objectives
Students respond to items using 2 Apply understanding to given algebraic, visual or
qualitative data and/or quantitative data graphical representations of scientific relationships
derived from practicals, activities or case and data to determine unknown scientific quantities or
studies from Unit 1 or 2. features.

3 Analyse data to identify trends, patterns, relationships,
limitations or uncertainty in datasets.

4 Interpret evidence to draw conclusions based on analysis

of datasets.

Students should be able to analyse and 1 Describe ideas and experimental findings.
evaluate psychological phenomena 2 Apply understanding to modify experimental
associated with content from Unit 1 or 2. methodologies and process data.
This assessment provides opportunities 3 Analyse experimental data.
to assess science inquiry skills. 4 Interpret experimental evidence.

5 Evaluate experimental processes and conclusions.

6 Investigate phenomena through an experiment.
Students gather evidence related to a 1 Describe ideas and findings.
research question to evaluate a claim 2 Apply understanding to develop research questions.
relevant to Unit 1 or 2 subject matter. 3 Analyse research data.
This assessment provides opportunities 4 Interpret research evidence.
to assess science inquiry skills and 5 Evaluate research processes, claims and conclusions.
science as a human endeavour (SHE) .
subject matter. 6 Investigate phenomena through research.
Includes questions relating to Units 1 1 Describe ideas and findings about subject matter.

examination(s) and 2 and may ask students to respond 2 Apply understanding about subject matter.
using multiple choice, single words, Analyse data about subject matter to identify trends,
or sentences or paragraphs. The patterns, relationships, limitations or uncertainty.
examlnatlorll/s may a.sk studen‘ts to 4 Interpret evidence about subject matter to draw
calculate using algorithms or interpret conclusions based on analysis.
unseen stimulus.
Source: Adapted from Psychology 2025 v1.1 General Senior Syllabus © State of Queensland (QCAA) 2024
You can use Lesson 1.10 Preparing for your data test, Llesson 1.11 Conducting your
student experiment, L.esson 1.12 Conducting your research investigation and Lesson 1.13
Preparing for your exams to guide you through these assessments. Note that science as a
human endeavour content will not be directly assessed in your examinations.
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Science inquiry skills

In addition to developing your science understanding in Psychology (which we will cover
in Modules 2 to 17), the QCE course requires you to develop and apply a range of science
inquiry skills. These skills are specified in the QCE Psychology General Senior Syllabus, and
skills relevant to each lesson in this module are listed at the beginning of the lessons. The
lessons will help you develop the skills.

The science inquiry skills are applicable to all areas of study in Units 1 to 4 of the QCE
Psychology course. They are especially important for preparing and planning for your data
test, student experiment and research investigation assessment tasks.

Check your learning 1.1

Check your learning 1.1: Complete these questions online or in your workbook.

Retrieval and comprehension Knowledge utilisation

1 Define the term “psychology”. (1 mark) S Visit the Australian Psychological Society

2 Recall the structure of the QCE Psychology website and review types of psychologists.
course. (1 mark) Choose the one that interests you the most and

3 Describe how your knowledge and skills will be conduct further research. Create an infographic

assessed in Units 1 and 2. (1 mark) summarising

. a role description (1 mark)
Analytical processes o
L career opportunities (1 mark)
4 Compare the assessment objectives of the data

b
) ¢ qualifications needed (1 mark)
test and student experiment, by d

. o e how your chosen field positively impacts the
a identifying similarities (1 mark) world. (1 mark)

b identifying differences. (1 mark)

Lesson 1.2
Considering First Nations
perspectives in Psychology

Key ideas

— Aboriginal and Torres Strait Islander peoples are the traditional custodians of the land
we know now as Australia.

— Aboriginal and Torres Strait Islander cultures are the oldest living cultures in the world.

— Correctly acknowledging cultural and/or language groups, rejecting deficit discourse, @
avoiding Eurocentrism and critically evaluating sources of information can help you to

respectfully engage with First Nations perspectives in QCE Psychology. Learning intentions

and success criteria

OXFORD UNIVERSITY PRESS MODULE 1 PSYCHOLOGY TOOLKIT 7
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Learning intentions
and success criteria

Science inquiry skills

This lesson provides support for the following science inquiry skills:
* identify strategies to manage risks and environmental impact such as
¢ cultural guidelines, e.g. protocols for working with the knowledge of First Nations
peoples

Source: Psychology 2025 vl.1 General Senior Syllabus © State of Queensland (QCAA) 2024

oxfordd ig ICIRA This lesson is available on Oxford Digital.

Understanding the scientific method

Key ideas

— The scientific method is a framework that helps to eliminate bias in research so that
valid, evidence-based conclusions can be drawn.

— Aresearch question is a clearly formulated question that defines the focus of an
investigation.

— A hypothesis is a scientific prediction about the outcome of a study; there are different
types of hypotheses: alternative (either directional or non-directional, and either
experimental or correlational) and null.

— In psychology, we statistically test the probability of the null hypothesis being true.

Science inquiry skills

This lesson provides support for the following science inquiry skills:
¢ identify, research and construct questions for investigation
¢ identify and operationalise variables to be manipulated, measured and controlled

» predict possible outcomes from investigations, e.g. identify null and alternative hypotheses

Source: Psychology 2025 v1.1 General Senior Syllabus © State of Queensland (QCAA) 2024

Worked examples

This lesson is supported by the following worked examples:
¢  Worked example 1.3A Creating a research question

oxfordd ig ICIRA This lesson is available on Oxford Digital.
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Lesson 1.4
Planning investigations

Key ideas

— Each different type of scientific investigation and research design has strengths and
weaknesses that need to be considered.

— Participants in a study can be selected through convenience, random or stratified
sampling methods. @

— Errors and confounds can influence the quality of the results, but they can be

minimised through careful design. Learning intentions

and success criteria

Science inquiry skills

This lesson provides support for the following science inquiry skills:
e distinguish between types of investigations, e.g.
* experiments (independent and dependent variables)
¢ independent groups—matched participants—repeated measures
e correlational research (related variables)
e quasi-experiments
e observational research
* identify and use appropriate sampling procedures for selection and allocation of
participants, e.g.
e convenience sampling
¢ random sampling
e stratified sampling
¢ random allocation
¢ identify errors, and extraneous or confounding variables that are likely to influence
results; and implement strategies to minimise systematic and random error, e.g.
e type of participant selection and allocation
» single-blind and double-blind procedures
e counterbalancing
¢ standardised instructions and procedures

Source: Psychology 2025 v1.1 General Senior Syllabus © State of Queensland (QCAA) 2024

(Ds{0 e lolleN=IRIM This lesson is available on Oxford Digital.
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Lesson 1.5
Considering safety and ethics

Key ideas

— Ethical principles should be applied in psychological research to ensure the safety and

@ wellbeing of participants.

— Ethical understanding should be applied when conducting research by acknowledging

Learning intentions sources and referencing.

and success criteria

Science inquiry skills

This lesson provides support for the following science inquiry skills:
¢ identify and apply ethical principles, e.g.
¢ acknowledgment of sources and referencing
e consideration of the role and bias of the experimenter
e protection and security of participants’ information
¢ confidentiality
¢ voluntary participation
¢ withdrawal rights
¢ informed consent procedures
e use of deception in research
¢ debriefing
¢ identify strategies to manage risks and environmental impact such as
e risk assessment, e.g. workplace health and safety (WH&S) guidelines
¢ disposal methods

Source: Psychology 2025 v1.1 General Senior Syllabus © State of Queensland (QCAA) 2024

(Ds{0 e lolleN=IRIM This lesson is available on Oxford Digital.

10 PSYCHOLOGY FOR QUEENSLAND UNITS 1 & 2 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 29/10/2024 under licence.

Lesson 1.6

Collecting data

Key ideas

— Data can be classified as qualitative (descriptive), quantitative (numerical), subjective
(personal) or objective (non-personal), continuous or discrete (categorical).

— Levels of measurement include nominal, ordinal, interval or ratio in order of increasing
precision and usability for statistical analysis.

— Psychologists use case studies, observations, self-reports, interviews and computerised @
instruments to systematically and safely collect information for research.

Learning intentions

— Researchers use logbooks to systematically record information, observations and data. —en
and success criteria

Science inquiry skills

This lesson provides support for the following science inquiry skills:

e use appropriate equipment, techniques, procedures and sources to systematically and
safely collect primary and secondary data

» distinguish between levels of measurement, i.e.

e nominal

e ordinal
e interval
e ratio

¢ design investigations, including the procedure/s to be followed, the materials required,
and the type and amount of primary and/or secondary data required to obtain valid and
reliable evidence

Source: Psychology 2025 v1.1 General Senior Syllabus © State of Queensland (QCAA) 2024

Introducing types of data

The aim of scientific investigations is to collect and use data to construct evidence-based
primary data

.. . . . . data collected
opinions and anecdotes. In QCE Psychology you will need to practise collecting, processing, firsthand

arguments. The use of systematically gathered evidence distinguishes scientific ideas from

analysing and interpreting data. The two types of data you will work with are: secondary data

e primary data — data that is original and has been gathered firsthand through your own data collected from
research, such as surveys or experiments second-hand sources
¢ secondary data — existing data gathered from second-hand sources such as scientific Assessment tip
journals, reputable and authoritative websites, and databases. You need to collect
Data can be further classified as: primary data for the
o .. student experiment
e qualitative or quantitative and secondary data
* subjective or objective for the research

. . investigation.
* continuous or discrete.

OXFORD UNIVERSITY PRESS MODULE 1 PSYCHOLOGY TOOLKIT 11
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qualitative data
descriptions of the
characteristics of what
is being studied

quantitative data
measurements
(numerical
information) about the
variables being studied

subjective data
information about the
variables being studied
based on opinion, with
no external criterion
by which they are
measured

objective data
data that is measured
according to an
identifiable external
criterion

continuous data
data that can take on
any value within a
range

12 PSYCHOLOGY FOR QUEENSLAND UNITS 1 & 2

Qualitative and quantitative data

Primary and secondary data can be further classified as either qualitative or quantitative.
Qualitative data comes from descriptions of the qualities or characteristics of what is
being studied. Qualitative data is commonly obtained from open-ended questions on surveys
or interviews, focus groups or observations. Qualitative data offers in-depth information that

is particularly useful for exploring context or gaining deep insight into a particular case or
condition. Analysis of qualitative data can be very time-consuming as it involves identifying,
examining and interpreting patterns or themes. More commonly, qualitative data is collected
through surveys using a Likert-type scale, which allows for much faster analysis. For example:
¢ emotional state — happy/sad/angry

e difficulty of task — easy/moderate/difficult/very difficult.

Quantitative data is information that can be expressed numerically, allowing for
statistical analysis and mathematical computation. As the name suggests, the information
is “quantified”, meaning that the number represents an actual value. This type of data is
typically collected using instruments, and can include counts, scores, times, measurements
and scales of judgment. Most psychological research aims to gather quantitative data because
we can perform statistical procedures on these and, provided the data are accurate and
precise, we can determine whether our results are significant and our hypotheses supported.

Subjective and objective data

Subjective data are based on personal experience or opinion. If you asked all the people
in your class how they feel about maths, you would collect a wide range of responses — all of
which are correct because they are based on the individual’s own feelings.

Objective data are measured
according to an identifiable external
criterion. Each person using an objective
measure correctly will obtain the same
result. In simplest terms, if each person
in the class measured the length and
breadth of a desk, they would all obtain the
same result.

Many standardised measures are used
to gain psychological information in an
objective way. This includes different IQ
tests, and any psychologist who administers

one of these would obtain the same result

FIGURE 1 Self-report surveys collect subjective data.

for the same person under the same
conditions.

Continuous and discrete data

Continuous data can take on any value within a range. This type of data is measurable

and often involves quantities that can be measured to any degree of precision. Examples of
continuous data include height, weight, temperature and time. For instance, a person’s height
can be measured as 1.8 metres or 1.862 metres, and so on, indicating the precision with
which this data type can be expressed.

OXFORD UNIVERSITY PRESS
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Discrete data consists of countable values that can only take specific values within a discrete data

range. These are separate, distinct values determined by counting. Examples of discrete data.tfl?at Clm °nlY1t1?ke
. . . . specific values within
data include the number of students in a classroom, the number of cars in a parking lot, or

arange
the number of books on a shelf. For example, you can have 20 students in a class but not

20.5 students.

Introducing levels of measurement

In order of increasing precision, the levels of measurement used are:

* nominal

e ordinal

e interval

e ratio.

Nominal data

Nominal data represents names or labels that cannot be quantified or ranked. Nominal data nominal data
represents discrete categories that are mutually exclusive, meaning that a person can only data is organised into

qualitative categories

belong to one category. Examples include: that cannot be

* sex (male/female/nonbinary) quantified or ranked
« first language (English/Mandarin/Arabic/Vietnamese/Punjabi/other)
¢ religion (Islam/Christianity/Hinduism/Buddhism/Sikhism/Judaism/other).

FIGURE 2 Hair colour is an example of nominal data that allows us to allocate individuals to groups.
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ordinal data

data that has a definite
sequence, but the gap
between one level and
the next is not constant

interval data
numerical data where
the intervals between
numbers are equal, but
there is no true zero
point

ratio data
measurements that
represent quantities in
terms of equal intervals
and an absolute zero

Study tip

Both nominal and
ordinal levels of
measurement are
discrete or categorical,
meaning that the
scales do not allow for
fractional amounts. In
contrast, both interval
and ratio levels

of measurement

are examples of
continuous data that
allow for fractional
amounts.

14 PSYCHOLOGY FOR QUEENSLAND UNITS 1 & 2

Ordinal data

Ordinal data can be ordered or ranked in a sequence, but the intervals between the data
points are unknown or variable. Data is typically sequenced according to a “more” or “less”
dimension such as small to large, or best to worst. Examples include:

e placement (first, second, third): there is no question about the order of achievements but it
is not known how much better or faster the person in first place performed than the person
in second place. Additionally, the difference in performance between first and second is
not necessarily the same as the difference between second and third place

e reviews such as number of stars given to movies or hotels: five stars is better than four
stars, but how much better?

e ratings as measured on a Likert-type scale, e.g. strongly disagree/disagree/neutral/agree/
strongly agree

e size: small/medium/large

e grades: A/B/C/D/E.

Interval data

Interval data is numerical data where the intervals between numbers are equal, but there is

no true zero point. Examples include:

e temperature in degrees Celsius: this is because 0°C does not indicate the absence of heat
but rather the temperature at which water freezes. For instance, if today is 30°C, does that
mean that it is twice as hot as yesterday when it was 15°C? No, because without a true
zero, ratios cannot be used

e time on a clock, e.g. one o’clock, two o’clock: the exact interval between the two times is
known (1 hour or 60 minutes) but there is no true zero

¢ psychological measures such as IQ measured on an intelligence scale.

Ratio data

Ratio data has all the properties of interval data, with the addition of a meaningful zero

point, which allows for the calculation of ratios. In ratio data, zero means the absence of a

property. Ratio measurement allows for the most powerful statistical tests to be conducted.

Examples include:

¢ temperature in degrees Kelvin: this is because 0°K indicates the absence of heat and is
therefore a true zero

¢ time, e.g. reaction time

¢ length or height

¢ grades measured as a score out of a total: a score of 0 would indicate the absence of correct
responses.

This work must not be reproduced, stored, transmitted or circulated in any other form.
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Introducing data collection methods Study tip
Students sometimes
Designing a research method includes choosing the most appropriate type of investigation struggle to distinguish
. . . between interval
(Lesson 1.4) as well as choosing a data collection method. We will now learn about and ratio scales
techniques and procedures used by psychologists to systematically and safely collect data: because they ask

themselves whether

e case studies o :
it is possible to have

¢ observations a zero measurement.

. self-reports Itis important to
remember that the

e interviews. zero on the scale

represents the
. absence of something.
Case StUdleS For example, height is
ratio because on the
. . . . L scale, 0 cm indicates
A case study involves a deep, comprehensive examination of a person, group, organisation the absence of height.
or event. This research method stems from clinical medicine where physicians collect

patient history. In psychology, case studies often involve individuals, and they have led to

advancements in our understanding of the mind—body interaction. For example, Phineas casestudy

. . . . in-depth examination
Gage helped us understand the relationship between the brain and personality, Henry of a person, group,
Molaison helped us discover different types of memory, and “Tan” helped us learn about organisation or event

. i i thod:
areas of the brain related to speech. USINE VArious methods

Case studies involve collecting both qualitative and quantitative data through various
means like interviews, observations and psychometric tests.

Case studies provide rich, detailed data, which can be used to generate hypotheses for
future studies. Limitations include the lack of replicability due to the uniqueness of a case,
and lack of generalisability due to the small sample size.

Observations

Observation involves recording the behavioural patterns of people, animals or events in a
systematic manner. [t can be naturalistic (in natural environments) or controlled (in labs or
set environments). It may also include participant observation (where the observer is part of
the group being studied). Observational studies typically collect qualitative data that can be
analysed for patterns or themes. Naturalistic observations have high ecological validity due to
limited control over the environment. Controlled observations have fewer confounds due to
higher control over the environment, but the higher control lowers ecological validity.

FIGURE 3 Children’s behaviour can be observed in a natural environment, such as a playground.
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self-report
participants’ written
or verbal responses to
questions, statements
or instructions about
themselves

social desirability
bias

the tendency to answer
questions in a way that
one believes will be
viewed favourably by
others

16 PSYCHOLOGY FOR QUEENSLAND UNITS 1 & 2

Self-reports

One of the most used data collection methods in psychology are self-reports. A self-report,
as the name suggests, is participants’ written or verbal responses to questions, statements or
instructions about themselves. Self-reports allow researchers to collect information about
participants that cannot be overtly measured, such as their thoughts, beliefs, emotions or
behaviours.
A limitation of self-reports is their subjective nature. They rely on participants correctly
understanding the questions, and answering honestly and accurately.
Self-reports use questionnaires, a research tool consisting of questions designed to collect
information. Questionnaires come in several forms:
¢ Surveys: May be question-and-answer, or responses to Likert-type scales (rating scales).
Surveys are easy to replicate and allow researchers to quickly gather a large amount of
qualitative data. Likert-type scales can provide a means of quantifying qualitative data by
coding responses using numerical values (Figure 4).

Never Sometimes Often Always

I complete my
Psychology

1 2 3 4
homework

on time. O O O O

FIGURE 4 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: Personality and multiple-choice IQ tests are types of psychological
tests. Strengths of psychological tests include being standardised, easy to replicate and
easy to score. Limitations include being difficult to construct and validate.

Interviews

Interviews involve face-to-face interaction between the researcher and the participant.
Interviews can be structured or clinical. In a structured interview, participants are asked a
set of pre-determined, often closed, questions. Clinical interviews include pre-determined
questions and make allowance for additional open questions to gain clarification or more
information.

Structured interviews are easier to replicate and enable researchers to compare participant
responses. However, data may be missed through limited choices in responses. Strengths of
clinical interviews are their flexibility and that they are usually high in validity. However,
they rely on the objectivity of the interviewer. Interviews are also more susceptible to social
desirability bias, where respondents answer questions in a manner they believe will be
viewed favourably by others.

Technology in data collection

Technology can make some forms of data collection easier and quicker.

Computerised or automated data collection

Sometimes, a participant will respond to stimuli presented in a computer program or enter
data into a spreadsheet. In animal studies, responses such as pressing a button can be
recorded. A strength of this data collection method is efficiency, as the researcher does not

OXFORD UNIVERSITY PRESS
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need to be present. Other strengths include accuracy, as response rates can be timed to the
millisecond, and ease of analysis — once the computer program has been written, data analysis
can be instantaneous. A limitation of this method is the need for computer programming or
specially constructed measuring devices.

Video/audio taping

For clinical interviews and certain case studies (such as sleep studies), these recordings are
very useful. A strength of this approach is that large amounts of data can be collected and
analysed in detail. A limitation is that the data analysis is time-consuming.

Recording data

In practice, researchers use logbooks to systematically record information, observations, data,

ideas and discoveries. This increases the integrity and reproducibility of their investigations.
Key features of a logbook:

¢ Date: Each entry is dated, and entries are organised in chronological order.

¢ Objectivity: Records are factual, and free from personal opinions or bias.

* Completeness: All details are included, such as planning notes, list of equipment used and
settings, description and sequence of activities, all measurements, samples, calculations,
tables and figures, qualitative observations and personal reflections, and acknowledgement
of secondary resources.

¢ Readability: A detailed logbook is of no use if you or others can’t understand and use what
is written!

Check your learning 1.6

Check your learning 1.6: Complete these questions online or in your workbook.

Retrieval and comprehension Analytical processes

1 Describe the following types of data and provide 3

an example of each. (2 marks)
a Nominal (2 marks) 4
b Ordinal (2 marks)
¢ Interval (2 marks)
d Ratio (2 marks)

2 Summarise the different methods of data

data. (1 mark)

Knowledge utilisation

collection by copying and completing the table.
(3 marks per method)

Study tip

Keeping a logbook is
a great way to collect,
organise and store
the information you
have collected, and
you can also use it

to demonstrate the
authenticity of your
work.

Study tip

For the student
experiment, you will
likely be collecting
data from a group of
participants. The best
way to organise your
raw data is in a table
and, most likely, you
will transcribe the
information directly
into a program like
Excel. However, you
can still use your
logbook to plan your
table with column and
row headings that
describe the variables
and identify the units.

Compare qualitative and quantitative data.

Distinguish between continuous and discrete

5 Contrast interval and ratio data. (1 mark)

6 A researcher wants to investigate student stress
levels during exam periods. They design a
questionnaire and distribute it among a group of

Data Description Strength Limitations students, asking them to rate their stress levels
collection during their most recent exam period on a five-
method

Case studies stress and 5 = High stress.
Observations
Self-reports

Interviews the scenario. (2 marks)

OXFORD UNIVERSITY PRESS
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point Likert-type scale, where 1 = Little or no

Determine the type of data that will be
collected. Justify your response with reference to
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Processing and analysing data

©

Learning intentions
and success criteria

Key ideas

— Statistics are mathematical procedures that help us to make sense of data.

— Descriptive statistics are numerical or graphical methods used to summarise and
organise data in a meaningful way.

— Inferential statistics allow us to interpret meaning from the data such as drawing
conclusions and making inferences and predictions.

— Statistics, tables and figures should be represented scientifically.

Science inquiry skills

This lesson provides support for the following science inquiry skills:

use scientific language and representations to systematically record information,
observations and data, e.g.
* measurements
¢ sample calculations
e statistics
* tables
¢ figures
translate information between graphical, numerical and/or algebraic forms
use mathematical techniques to summarise data, establish relationships and identify
uncertainty through
e descriptive statistics
¢ measures of central tendency: mean and median
¢ measures of uncertainty, including dispersion in a sample (range, interquartile
range, standard deviation) and using a sample to make an inference about the
population from which it was drawn (standard error, confidence intervals)
e correlation, e.g. Pearson r correlation coefficient
e parametric inferential statistics, e.g.
¢ two-sample z-test (unpaired and paired)
¢ p-value from Pearson r
select and construct appropriate representations to present data and communicate
findings, e.g. summary tables/statistics, p-values, sample calculations, column graphs
(with error bars), scatterplots (with trendline and r-value)
analyse data to identify trends, patterns and relationships; recognising error, uncertainty
and limitations of evidence

Source: Psychology 2025 v1.1 General Senior Syllabus © State of Queensland (QCAA) 2024
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Introducing processing and analysing data

Research originally sets out to draw conclusions and .
Population:

find out something useful about the population of All individuals of interest
interest. However, researchers typically can’t collect

data from the entire population of interest. Instead,

they sample a smaller subset of the population to

participate in the research.

At the end of the investigation, the confidence and
Results from sample Sample selected

extent to which researchers can generalise findings generalised to population from population

from the sample back to the population of interest

depends on:

¢ the representativeness of the sample

¢ methodological limitations

e reliability and validity of the procedures Sample:

.. C e Individuals selected to
 statistical significance of the results. R e Ry

The good news is that, in psychology, although Source: Adapted from Gravetter and Wallnau (2014)
we use statistics, we never have to calculate more
than the very simplest of them. Computer programs
and calculators do it all for us! It is useful, however,

FIGURE 1 Researchers generalise findings from a population back to a
sample, provided the results are reliable and valid.

to know how these statistics work and what they mean.

8 Generalise to population

!

7 Accept hypothesis

7 Return to appropriate step and redesign 6 Were sampling procedures sound?
Was allocation random?
Were extraneous variables controlled?
No Were measures valid?

T

—» Yes

v

1 Form 2 Sample from 3 Collect data 4 Analyse data 5 Statistical

hypothesis population significance? No
A A

6 Go back to examine steps 1-3 for flaws
Were variables appropriate?
‘Was hypothesis correctly stated?
Was sample representative?
Were data valid?

FIGURE 2 Decision-making in research
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Descriptive statistics

raw data Raw data refers to the original, unprocessed information gathered directly from experiments
f’r;gmal’ unprocessed and surveys. For example, Julie rolled a die 80 times and recorded the number shown on each
information

throw. The raw data she collected: 1,3,6,5,2,1,6,1,5,2,1,2,5,4,3,6,5,2,3,4, 1,4, 3,
2,5,1,6,2,3,1,5,5,2,3,5,4,1,3,5,3,6,3,1,6,6,3,3,4,3,3,6,3,1,3,4,6, 2,4, 6, 3,
4,5,4,6,2,3,4,5,5,4,2,1,5,4,5,6,1,6, 2, 5.

As you can see, raw data can be unstructured and confusing, making it difficult to work
out what it means and to spot errors. Descriptive statistics are the processes and mathematical
procedures that we can use to organise and summarise the information.

Organising data

Tables

Tables are a helpful way to organise and present data. All tables should include the following:
e Title: The title for a table starts with “Table” followed by a number. Tables should be
numbered sequentially, i.e. Table 1, Table 2 etc. The number is followed by a description
that summarises what the table shows. For example, “Raw data”, “Demographic
information” and “Processed data”. Include units of measurement for the dependent
variable if they can’t be shown in the table.
¢ Column headings:
¢ The independent variable (IV) is recorded in the first column. Each row of the first
column corresponds to a different version of the independent variable.
¢ While it is not required, it is good practice to record the number of participants in
each level or condition of the independent variable. This is given a symbol of “n” for a
sample or “N” for a population.
¢ Raw and/or processed data for the dependent variable (DV) is recorded in subsequent
column(s).
¢ Row headings: If you are summarising different types of information, e.g. demographic
data, then the row headings need to clearly identify what is being shown.

Table X The description of the table sits above the table.

Replace with descriptive names rather
than using “IV” and “DV”, and identify
units where relevant.

Dependent variable (units)

Independent Number of Inferential

statistics

variable Uncertainty

. articipants
(units) p p

+—— Inferential statistics
help the researcher
draw conclusions.
Typically, this is a

p-value.
Conditions are The mean is the sum of Uncertainty (in psychology)
specified here. participant or subject scores is usually quantified through
for that specific condition. standard deviation (SD),
standard error of the mean (SEM)
or confidence intervals (CI).
FIGURE 3 Features of a scientific table
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Mean employability
rating of participants -
with and without facial M D p-value
tattoos
50 3.5 1.2

With facial tattoo

0.004
Without facial tattoo 50 7.8 0.9

FIGURE 4 Mean employability rating of participants with and without facial tattoos. Employability was rated on a
scale from 1 to 10; higher rating indicates greater perceived employability.

¢ Units of measurement: These should be specified in the row or column headings where
applicable. Sometimes it is clearer to include this in the title description.

¢ Footnotes: Use footnotes to explain or provide additional context to the data within the
table, such as any superscript letters or symbols.

Frequency tables

A frequency table is a tool used in statistics to organise data by showing the frequencies frequency table
table that displays the

(counts) of different values or categories of a variable. Placing the data into a frequency
number of occurrences

table helps to simplify the data and makes it easier to perform simple calculations on it. For of each category of a

example, the raw data from the dice rolls could be summarised in a frequency table: variable

TABLE 1 Frequency table

Number on die Frequency

1 12

2 11

3 17 FIGURE 5 Placing

4 12 data from rolling a die
into a frequency table

5 15 .
makes calculations

6 13 easier.

You can see that this is much clearer and therefore easier to work with than the raw data
list of numbers presented earlier in this lesson.

The information in frequency tables can be converted to a graph called a histogram
(discussed in the next section). Frequency tables also make it easier to perform certain
calculations; for example, calculating the percentage of a dataset represented by a certain
score. This can be calculated using the formula:

number of times the score occurs
percentage = x

total number of scores in dataset

For example, if we wanted to know what percentage of rolls scored 6, we would substitute
the values from our dataset into the equation:

number of times the score occurs
percentage = - x100
total number of scores in dataset

_13 100
80

=16.25%
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Worked example 1.7A

Constructing frequency tables

A psychology class was investigating the effect of emotional stimuli on physiological response. Participants
watched an infomercial on toothpaste in one condition and a scary movie scene in another. Their heart rates
were recorded:

TABLE 2 Participants’ heart rate (bpm) measured after 5-minute clip

Participant Heart rate (bpm): informative Heart rate (bpm): horror
1 75 90
2 66 74
3 88 98
4 66 68
5 74 81
6 58 85
7 72 82
8 74 77
9 61 76
10 70 89

Construct a frequency table for the “informative” condition data.

e,

Step 1: Identify data categories (bins). The data across both conditions ranges from 50 to 99. It
* Consider the maximum and minimum values across the makes sense to group these into intervals of 10:
dataset. Heart rate Informative
* For nominal data, list each unique category. 50-59
e For numerical data, decide on sensible intervals 60-69
or “bins” that cover the range of the data. Aim for 70-79
an uneven number of bins. The data in this case is 80-89
numerical. 90-99

Step 2: Tally observation.

Heart rate Informative
*  Go through the raw data and count the number of 50-59 1
observations that match the category. Record the tally in 60-69 3
the table.
70-79 5
80-89 1
90-99 0
Step 3: Finalise your table. Heart rate (bpm) Informative (frequency)
» Check the table to make sure all data points have been 50-59 1
included and there are no errors in the tallying process. 60-69 3
*  Check that you are communicating scientifically. Does 70-79 5
your table have a title and appropriate headings, and 80-89 1
include units of measurement and footnotes (if needed)? -
90-99 0

Construct a frequency table for the “horror” condition data. (3 marks)
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Presenting data

Tables help to organise the data, but they don’t help us make meaning. Instead, we can
visually present the data in an appropriate graph to help us make sense of the information and
more easily identify trends, patterns and relationships.

All graphs should include DAILS:
¢ D = a description that succinctly describes what the graph is showing
¢ A = axes: the IV goes on the x-axis, DV on the y-axis
¢ I = points on the axes are equally spaced intervals

¢ L =1labels on each axis; the DV and units of measure on the y-axis label and the IV and
conditions on the x-axis

e S = scale appropriate for the graph and the axes start at zero.

Figure 6 is an example of a column graph showing the average scores for each group with
error bars.

Description: Figure number included; describes what the graph
shows and identifies the error bars

Figure 1 The effect of types of stimuli on the average heart rate (bpm) of participants.
Error bars represent SD.

100
90 +
80 1
70 4
60
50 A

Axes: labelled;
DV on the y-axis, includes units of

40 +
30+

measurement
Average heart rate (bpm)

20+

10 H

0
Informative Horror

Type of emotional stimuli (5-minute video clip)

Equal intervals with an f
appropriate scale that
starts at 0

Axes: labelled;
IV on the x-axis, identifies
conditions

FIGURE 6 All graphs should include DAILS to make sure that the information is presented scientifically.

There are many different graphs that you can use to visually represent data. Let’s look at
the ones you will most likely need during your study.

Histograms
A histogram is a visual representation of a frequency table. It is a type of column graph histogram
where the columns touch. Histograms are useful for showing the shape of a data distribution visual representation

. of a frequency table in
such as whether it is normal or skewed. the form of a column

graph
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Study tip

You can create

a histogram for
each variable to

test whether the
assumption of
normality is met (see
inferential tests in
Lesson 1.8).

pie chart

a circular graph
divided into sections
that are that are
proportional to the
data they represent

column graph
graph typically used
for experimental
designs where the
height of the vertical
bar corresponds to the
mean and each column
represents a condition
of the independent
variable

error bar
graphical
representation of
the variability of
uncertainty in data,
usually either the
standard deviation,
standard error or
confidence interval
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Frequency (count)

50-59 60-69 70-79 80-89 90-99
Heart rate (bpm)

FIGURE 7 The histogram shows the number of participants whose heart rates were in the corresponding range.

Pie charts

A pie chart displays data in a circular graph where each slice represents a category’s proportion
of the whole. Pie charts are helpful for showing the relative proportions or percentages of

a whole. While these are not commonly used in published research, you can use them to
summarise demographic data (data that describes the characteristics of populations).

Northern Territory 1% Australian Capital Territory 2%
Tasmania 2% F

Western Australia 11%

South Australia 7% New South Wales 31%

Queensland 20%

Victoria 26%

FIGURE 8 The pie chart makes it easier to see relative proportions. This example shows the percentage of the
population living in each Australian state and territory, as at 30 September 2023.

Column graphs

A column graph uses vertical bars to represent data. Each bar’s height corresponds to the
value it represents (usually the average of participants in a group), and each bar is separated
to distinguish between categories. Error bars are shown by markers drawn over the graph.
Error bars can represent standard deviation (SD), standard error (SE) or confidence intervals
(CI), therefore it is important that the figure description identifies the type of error bars
shown. Figure 9 shows the key features of a column graph.
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Males . Females e—— Key is necessary if

20 4 more than one IV.
-
‘g i
N 18
3 ‘g 16 -
°
S E 144
E 3 Error bar
> 2 129 Shows Each column represents
] g 104 +1SD the mean for each condition
3 g above of the independent variable.
8 “a 87 the mean This data also shows gender
Top of the column % 6 4 \ differences for each condition.
represents the mean Q—4——0 Ej[ .
(average) 5 ] E Study tip
0 Column graphs are
Condition A Condition B different from bar
Shows -1 SD .
) Independent variable graphs, where the
below the mean

bars are arranged
horizontally, but

in everyday use,
the terms are used
interchangeably.

FIGURE 9 Key features of a column graph. In this example, the error bars represent standard deviation.

It is difficult to see error bars on dark-filled columns. To avoid this, columns are often not
filled (coloured in) and may only include the error bars (Figure 10).

100 + 100 H
,g 90 ,g 90
2 80 Q80
£ ) 1 [
o 70 A o 70
- =
£ 60 - g 60 -
E; 50 8 501
% 40 % 40
g 307 5 30-
< 20 - < 20 -
10 - 10 -
0 0
Informative Horror Informative Horror
Type of emotional stimuli (5-minute video clip) Type of emotional stimuli (5-minute video clip)

FIGURE 10 Both graphs show the average heart rate (bpm) for participants when they watched the informative and
horror clips. (A) The graph has filled-in columns that make it difficult to see the error bars clearly. (B) Sometimes,
the columns are removed and only the error bars are shown. They are still interpreted in the same way.

Column graphs are used for experimental research designs where the IV is categorical or
discrete (can only take set values), and the mean is the most appropriate measure of central
tendency. We will learn about measures of central tendency later in this lesson.

Line graphs

If both variables are continuous (meaning that they can have any value within a certain

range) — such as body mass, age in months or IQ — a line graph would be more appropriate line graph

than a column graph. For example, suppose your teacher sets you a group classwork a pictorial
representation of data
linking two variables,
where one is plotted
on the y-axis and the
other on the x-axis

assignment and you want to find out what sized group is the most efficient.
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box and whisker
plot

graph showing the
distribution of data
that shows the median,
quartiles and outliers

outlier

extreme score that
can be objectively
calculated as an
observation greater
than three standard
deviations above or
below the mean

Study tip

You do not need to
be able construct box
and whisper plots

by hand (you can

use software) but
you must be able to
interpret them and
return values such as
the median (Q2), or
calculate the IQR.

scatterplot

diagram that shows

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

line of best fit

a straight line drawn
through a scatterplot

of data points that best
expresses the relationship
between those points
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The data in Table 3 is presented as the line graph shown in Figure 11.

TABLE 3 Time taken to complete classwork for 6
different-sized study groups
—~ S5
Group size Time (hours) g
2 5.0 é 4
3 3.0 £,
4 2.5 S
5 2.0 £ 24
g
6 2.5 <
7 5.0

0 T T T T T 1
1 2 3 4 5 6 7
Group size (students)
FIGURE 11 Time taken to complete

classwork for different-sized study groups

Box and whisker plots

Box and whisker plots (or box plots) are used for experimental research designs where the
median is the most appropriate measure of central tendency. The lines extending parallel
from the boxes are known as the “whiskers”, which are used to indicate variability outside the
upper and lower quartiles. Qutliers are sometimes plotted as individual dots that are in-line
with whiskers as shown in Figure 12.

Lower quartile
o1 Median

Min Max
[ J
Outlier

Whisker Whisker

Box

! ‘ !
Interquartile range (IQR)

FIGURE 12 Box and whisker plots show median and interquartile range (IQR).

Box and whisker plots can be graphed vertically or horizontally. The convention for
experimental designs is to plot the boxes for each condition vertically next to one another as it

makes comparisons easier.

Scatterplots

A scatterplot shows the values of the two variables for each participant in the sample

by representing the intersection of those two values, one plotted along the x-axis and the
other plotted along the y-axis, with a dot on a graph. The dots are unconnected; however,
adding a line of best fit is helpful to identify and describe the relationship between the two
variables (Figure 13).
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“ Relationship between high school ATAR and B . )
university GPA Relationship between temperature and coffee sales
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Queensland ATAR Temperature (°C)

FIGURE 13 Two scatterplots depicting different relationships as shown by the line of best fit

Scatterplots are used for correlational designs. If the line of best fit slopes upwards
(Figure 13A), it indicates a positive correlation; that is, as one variable increases, there positive

correlation

is an associated increase in the other variable. On the other hand, if the line of best fit
slopes downwards (Figure 13B) it indicates a negative correlation; that is, as one variable
increases, there is an associated decrease in the other variable.

Remember that in a correlation, there is no independent variable, in which case, it does not
matter which variable is plotted on the x-axis. The variable presumed to influence or predict
the outcome of the other (a pseudo IV) is called the predictor variable. The one presumed to
depend on the predictor variable is called the criterion variable. If these are known, then like
the IV, the predictor variable is plotted on the x-axis while the criterion variable is plotted on
the y-axis.

Processing data

While graphs help us to visualise the data, descriptive statistics help us to describe the data. A
graph can be described by three features:

¢ shape (symmetrical or skewed)
» central tendency (where the majority of scores are)

e spread of scores.

We will discuss each of these in turn.

Shape

When all scores in a set of data are plotted in a graph, the shape of the distribution is noted.
The shape can be symmetrical (Figure 14A) or skewed (Figures 14B and 14C). Skewed
distributions are described according to the direction of the tail (where the data tapers off on
either side). If the tail heads towards zero, the distribution is said to be positively skewed
(Figure 14B). Conversely, if the tail is moving away from zero in a positive direction is it said
to be negatively skewed (Figure 14C).
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two variables change
in the same direction;
as one increases (or
decreases), so does the
other

negative
correlation

two variables change
in opposite directions;
as one increases, the
other decreases

positively skewed
the tail of the
distribution heads
away from zero

negatively skewed
the tail of the
distribution heads
towards zero
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E Positively skewed (right-skewed) Negatively skewed (left-skewed)

+—— Mode |r/ Mode
Median —

+— Median
Mean

— Mean Mean —

FIGURE 14 Histogram examples showing the relationship between mean, median and mode for (A) a normal or symmetrical distribution, and
(B and C) skewed distributions

normal
distribution

a symmetrical, bell-
shaped distribution

of data where most
observations are
clustered around the
mean and decrease
with distance from the
centre

Sometimes a dataset will have more than one “peak” (Figures 15B and 15C) or no clear
peaks (Figure 15A). The curve in Figure 15B shows a bimodal distribution — this often
occurs where two distinct populations are plotted on the same curve. What we need to do in
this case is to sort out the members of the two different populations.

Uniform distribution B Bimodal distribution Multimodal distribution

FIGURE 15 Histogram distributions

We will now look at normal distribution.

Normal distribution

The normal distribution is a Mean
probability distribution, characterised Median
Mode

by a bell-shaped curve (Figure 16)
where the area under the curve
equals 1. The probability distribution
describes how the values of a variable
are distributed, with the highest
frequency of occurrence in the centre

e 2
RS
] ]

Probability density
o
[\8]
|

) 0.1 2.1%
(unimodal) and the frequency of 0.1% 0.1%
occurrence decreasing with distance T ! ! ! ! ! T
from the centre. If the distribution Number of standard deviations from the mean
is symmetrical, the mean is equal to FIGURE 16 The standard normal curve probability distribution

the median and mode, so that 50% of  based on standard deviation
all the data points lie above the mean
and 50% below the mean.

Given these properties, we can further break down the proportion of data that lies away
from the mean using standard deviations (we will learn about standard deviations shortly).
As shown in Figure 16, 68% of all the scores in a normal distribution lie within one standard
deviation from the mean, 95% lie within two standard deviations and 99.7% lie within three
standard deviations.
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A percentile is a measure that helps us to understand the position or relative standing of
a score within a dataset. For example, IQ scores are normally distributed with a mean of 100
and a standard deviation of 15. From Figure 16, if a person has an IQ of 115, they are one
standard deviation above the mean, which places them in the 84th percentile (calculated by
adding the percentages in Figure 16: 0.1 + 2.1 + 13.6 + 34.1 + 34.1 = 84). This means that
they performed better on the IQ test than 84% of others.

Introducing measures of central tendency

Central tendency is a statistical measure used to quantify the centre of a distribution, i.e.
where most of the scores are located. While we could find central tendency by looking for
the peak in a histogram, quantifying central tendency makes it easier to compare two or
more distributions. Central tendency is a single value, that is most typical or representative
of the entire set of scores. There are three measures of central tendency: mean, median and
mode. The syllabus does not require you to calculate the mode, but it is included here for
completeness.

Mean

The mean (or average) of all the scores is calculated by adding up all the scores and dividing
that total by the number of scores in the dataset. This can be represented mathematically:
M :g _XN Xty
n n
where x is the raw scores in the dataset and # is the size of the sample.
For example, the mean for the dataset 11, 13, 14, 15, 12, 13, 13 is
SX _11+13+14+15+12+13+13 _ 91 _

M= 13
n 7 7

Changing a value of a score or adding a new score (not equal to the mean) changes the
mean. If the scores are very large or very small (outliers), they can skew the mean and give a
misleading result.

For example, imagine if the last score in the above data set changed from 13 to 23:

ZX _11+413+14+15+12+13+23 101

M= — =144
n 7 7

When to use the mean

The mean is only the most appropriate measure of central tendency to use if the following
conditions are met:

¢ level of measurement is interval or ratio (Lesson 1.6)

¢ there are no outliers

¢ the distribution is normal.

If these conditions are not met, the mean could be misleading and it would be better to use

a different measure of central tendency.

OXFORD UNIVERSITY PRESS

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

percentile

measure that indicates
the value below which
a given percentage of
observations in a group
fall

Study tip

When visually
inspecting a
histogram to test

the assumption of
normality, it is unlikely
that you will see a
perfectly symmetrical
distribution. As long
as the distribution
resembles a bell
shape and there is
no obvious skew, the
assumption is met.

mean

the average of all the
scores, calculated by
adding up all the scores
and dividing that

total by the number of
scores

Study tip

In maths, the mean is
often shown as X. In
psychology it is more
common to use the
APA recommended
statistical symbol

to represent mean,
which is a capital

and italicised M. By
convention, the mean
is typically reported
to the same level of
precision as the data
values, but no more
than 2 decimal places.
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Median

median The median is the middle value (or mean of the two middle values) of a dataset. To calculate

the middle number the median, the data first needs to be organised sequentially, before finding the middle
(or mean of the two b
number:

middle numbers) of a

number series listed in 11, 12, 13,@ 13, 14, 15
numerical order The median = 13.

For an even number of scores, the median is found by calculating the mean of the two

middle scores. For example:
11,12, 13,33, 13) 14, 15, 17

(13+13) _

median = 13

Changing a value of a score does not change the value of the median, making it less
susceptible to outliers than the mean. Using the same example as before:

11,12, 13,13, 13) 14, 15, 23
the median is still 13.

When to use the median

The median is the most appropriate measure of central tendency to use when:
¢ level of measurement is ordinal

¢ level of measurement is interval/ratio but there are outliers

¢ the distribution is skewed.

Mode

mode The mode is the most commonly occurring score in the dataset. For this dataset — 11, 12, 13,
the most commonly 13, 13, 14, 15 — the mode is 13.

occurring score in the . . .

dataset The mode is the most appropriate measure of central tendency to use for nominal data.

(Remember that the syllabus does not require you to calculate the mode.)

Worked example 1.7B

Calculating measures of central tendency

Calculate the mean and median of the dataset in Table 4.

TABLE 4 1Q scores of 12 students in a Year 6 class

Student 1Q score Student 1Q score
John 88 Hanna 111
Robert 94 Jacob 111
Kiet 99 Adelina 119
Luke 102 Ahmed 125
Kerry 105 Arisa 125
Shelley 111 Akash 130
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Calculate the mean.
Step 1: Write the formula.

Step 2: Sum all the values in the dataset — this
is the numerator.

Step 3: Count the number of values in the
dataset and write it in the denominator.

Step 4: Solve and present your answer.
Calculate the median.
Step 1: Organise the data sequentially.

Step 2: If there is an odd number of scores, the
median is the middle number. If there is an

even number of scores, the median is the mean

Provisioned to Campion Education (Aust) Pty Ltd on 29/10/2024 under licence.

u==X
n
1320
12
=110
The mean IQ score for this group of students
is 110.
88, 94, 99, 102, 105, 111, 111, 111, 119, 125,
125, 130

Median

:(111;111):111

The median IQ score for this group of

of the middle two numbers. students is 111.

Step 3: Present your answer.

Calculate the mean and median for the following dataset: 2, 5, 7, 3, 9, 6, 4, 6. (2 marks)

Introducing measures of variability (spread)

Another way to describe data is by looking at the spread of scores within a distribution.

Like measures of central tendency, measures of variability provide a quantitative measure

to indicate the degree to which scores in the scores distribution are spread out or clustered
together. When used along with measures of central tendency, they tell us a great deal about
the features of a dataset. Common measures of spread include range, standard deviation and
interquartile range.

Range

The most basic measure of spread is range. The range is the difference between the highest range

score and the lowest score in the dataset. the difference between
the highest score and

the lowest score in the

range =X . — X, dataset

For the IQ scores listed in Table 5 in Worked example 1.7B, the range would be
130 - 88 = 42.

Range is not a very informative measure of spread because it is based on only two scores
rather than all the data. As such, it gives no indication of how the scores are spread along the
range and it is considered an unreliable measure of variability.

. . standard

Standard deviation deviation

a statistical measure of
Standard deviation (SD) is the most common and most precise measure of variability the average deviation
from the sample mean. The standard deviation uses information for each score in the

dataset and gives us a measure of how much, on average, the scores differ from the mean.

of scores from the
mean, calculated as the
square root of variance
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Study tip

The SD indicates the
amount of variability
(or certainty) in the
sample mean. The
higher the SD, the
greater the variability
in the distribution,
which lowers the
certainty in the sample
mean estimate.

Study tip

The standard
deviation for a

sample is calculated
differently than for a
population. In your
psychology studies,
you will only calculate
the standard deviation
for samples.

Study tip

There is no rule

for determining
whether an individual
standard deviation
of a distribution is
high or not. Typically,
the variability of two
or more datasets is
compared.

The standard deviation:

¢ describes the sample distribution, indicating whether the scores are clustered or more

spread out around the mean

¢ tells us how well the mean represents the sample.

Standard deviation for a sample is given by the formula:

2
Sp- [£(x = M)
n—1
where X is the score, M is the mean, and # is the sample size.

When to use standard deviation

Like the mean, standard deviation is sensitive to outliers. Standard deviation is the most
appropriate measure of variability to use when:

¢ level of measurement is interval or ratio

¢ there are no outliers

¢ data has a normal distribution.

Note that the QCAA General Senior Syllabus for Psychology 2025 does not require you to
calculate standard deviation; however, you must understand what standard deviation is, and

knowing how it is calculated, as shown in Worked example 1.7C, will help you achieve that

understanding.

Worked example 1.7C

Calculating standard deviation

Calculate the standard deviation of the IQ scores shown in Table 5.

Note: The purpose of this worked example is to help you understand what standard deviation is and what
it represents. You may use a calculator.

TABLE 5 1Q scores of 12 students in a Year 6 class

Student

John
Robert
Kiet
Luke
Kerry
Shelley

Think

Step 1: Calculate the

mean.

88
94
99
102
105
111

==X _

1Q score

132014

12

32 PSYCHOLOGY FOR QUEENSLAND UNITS 1 & 2

Hanna
Jacob
Adelina
Ahmed
Arisa
Akash

Student

Do

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

111
111
119
125
125
130

1Q score

OXFORD UNIVERSITY PRESS



Think
Step 2: Calculate the
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Do

Score Subtract the Deviance of score Variance, v
difference between each mean from mean
score and the mean. 88 ~110 = )
04 -110 = -16
99 -110 = -11
102 -110 = -8
105 -110 = -5
111 -110 = 1
111 -110 = 1
111 -110 = 1
119 -110 = 9
125 -110 = 15
125 -110 = 15
130 -110 = 20
Step 3: Square the Score Subtract the Deviance of score Variance, v
answers to remove the mean from mean
negative deviations. 38 _110 = 22 484
94 -110 = -16 256
99 -110 = -11 121
102 -110 = -8 64
105 -110 = -5 25
111 -110 = 1 1
111 -110 = 1 1
111 -110 = 1 1
119 -110 = 9 81
125 -110 = 15 225
125 -110 = 15 225
130 -110 = 20 400

Step 4: Average the sum
of the squared deviations
(known as variance, v).

Step 5: The standard
deviation is equal to
the square root of the
variance.

SD =+/variance

484+ 256+121+64+25+1+1+1+81+22+225+400
7):

=171.3

SD =+171.3 =13.1

12-1

The standard deviation of the sample is presented as SD = 13.1.

Standard deviation and outliers

Outliers are extreme scores. As we’ve seen, outliers can skew the distribution, resulting in
misleading descriptive statistics. Therefore, outliers need to be identified so that the most
appropriate statistics can be calculated.

Outliers can be identified by visually inspecting graphs to spot scores that are far away.
However, this relies on subjective interpretation, and researchers prefer to use more objective
ways to identify outliers.
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One such way is to use the mean plus or minus three standard deviations (Howell, 1999).
For example, using the IQ scores from Table 6:

lower limit =M -3 x SD =110- (3 x 13.1) = 70.7
upper limit =M + 3 x SD =110 + (3 x 13.1) = 149.3

Since none of the scores in the dataset are less than the lower limit of 70.7, nor higher than
the upper limit of 149.3, we can conclude that there are no outliers.

Interquartile range

The interquartile range (IQR) divides the dataset into four equal quarters and indicates
variability by calculating the difference between the first and third quartiles. This is
represented mathematically as:

IQR = Q3 - Q1

Higher IQR indicates greater variability or spread of scores in the dataset.

When to use interquartile range

IQR is the most appropriate measure of variability to use when:
¢ the level of measurement is ordinal
¢ you have calculated the median

¢ the data does not have a normal distribution.

Worked example 1.7D

Calculating interquartile range
Calculate the IQR of the IQ scores shown in Table 6. (2 marks)
TABLE 6 1Q scores of 12 students in a Year 6 class

Student 1Q score Student 1Q score
John 88 Hanna 111
Robert 94 Jacob 111
Kiet 99 Adelina 119
Luke 102 Ahmed 125
Kerry 105 Arisa 125
Shelley 111 Akash 130
T
Step 1: Organise the scores sequentially. 88, 94, 99, 102, 105, 111, 111, 111, 119, 125, 125, 130
Step 2: Divide the dataset into four equal portions and 88,94, 99,102,105, 111, 111, 111, 119, 125, 125, 130
identify Q1, Q2 and Q3. L 1 Lt
Q1 Q2 Q3
Lower Middle Upper
quartile quartile quartile
(median)
Step 3: Calculate Q1 and Q3 if needed. 99+102
Ql=—=100.5
119+125
Q3=——=122.0
Step 4: Subtract Q1 from Q3. IQR=Q3 -Q1=122.0-100.5=21.5
34 PSYCHOLOGY FOR QUEENSLAND UNITS 1 & 2 OXFORD UNIVERSITY PRESS
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Calculate the IQR for the following dataset: 13, 16, 30, 17, 20, 29, 20, 24, 30, 16, 20, 28. Show your
working. (2 marks)

Worked example 1.7E

Calculating interquartile range from box and whisker plots

Calculate the interquartile range (IQR = Q3 — Q1) for the noisy test condition. Show
your working. (2 marks)

20
18 4 |

16 |
14
12
10
8_
6_
4
2
0

Memory recall (out of 20)

Silent test Noisy test
Environment

FIGURE 17 Graph showing the median and IQR of scores for participants in the noisy and
silent environments

T, T

Step 1: Identify the
cognitive verb.

Step 2: Identify cues in the
question.

Step 3: Identify how many
marks this question is worth
and plan your response.

Step 4: Draft the response.

Step 5: Check that you have
completed all the steps as
per your plan in step 3. If
necessary, update your draft
response and present the
final answer.

The cognitive verb is “calculate”, which means to work out the
amount or number of something mathematically.

Cues are instructions or other pieces of information that are
needed to answer the question. Cues in this question include the
IQR formula and the instruction to “show working”.

This question is worth 2 marks, so 1 mark is likely to be for the

correct answer and 1 mark is for showing the working.

1 Inspect the graph and make sure to choose the correct condition.

2 Use a ruler to draw lines from the top of the box (Q3) and the
bottom of the box (Q1) that are parallel to the axis.

3 Read the corresponding y-values and substitute into the formula.
4IQR=Q3-Ql1=16-12=4
The IQR for the noisy test condition is 4.

Calculate the interquartile range (IQR = Q3 — Q1) for the silent test condition. Show

your working. (2 marks)
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statistic

numerical value that
describes aspects of a
sample

parameter
numerical value that
describes aspects of a
population

standard error
numerical value

that quantifies the
variability of the
sample mean estimate
with respect to the true
population mean

Study tip

SE indicates the
amount of variability
in the sample mean
estimate. A lower

SE indicates that

the sample mean

is @ more accurate
estimate of the
population mean,
which leads to higher
certainty in the
conclusions drawn.
The converse is also
true.

confidence
interval

range of values,
derived from sample
statistics, that is
likely to contain the
value of an unknown
population parameter

confidence level

a percentage that
reflects the proportion
of times the confidence
interval is likely to
contain the true
population parameter
(e.g. mean)
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Introducing uncertainty

A statistic is a numerical value that describes aspects of the data collected from a sample,
while a parameter describes a population. In most psychological investigations, researchers
do not have access to population parameters and instead, use statistics to estimate population
parameters.

All measurements and estimates are subject to uncertainty, or a degree of unknown
variability. Uncertainty arises from many sources including random measurement error and,
of course, variability in people.

Uncertainty reduces the confidence with which we can make inferences and draw
conclusions about the findings. Two methods to help us identify uncertainty in the data are

standard error and confidence intervals.

Standard error

While standard deviation is a statistic that tells us about how well the mean represents the
sample data, standard error (SE) (or standard error of the mean) tells us how well the
sample mean estimates the population mean.

Standard error is given by the formula:

where SE = standard error, SD = standard deviation, and z = the sample size
From the mathematical formula, we can see that the lower the variability in the sample

(that is, the lower the SD), the lower the SE. Similarly, increasing the sample size reduces SE.

SE is visually shown as error bars on a column graph.

Confidence intervals

Confidence intervals (CI) provide a range of estimated values within which we can be
confident that the true population parameter lies.

Confidence intervals are associated with a specific confidence level (CL), which
represents the proportion of times that the interval would contain the true population
mean if the study were repeated many times. In psychology, we typically estimate to a 95%
confidence level.

95% confidence level is calculated using the following formula:
95% CL =1.96 x SE
From this, we can calculate the 95% confidence interval:

95% CI=M £95% CL

The confidence interval is reported as a range: 95% CI [lower bound, upper bound] where
the lower bound is the mean minus the CL and the upper bound is the mean plus the CL.
Similar to SD and SE, CI can be displayed as error bars on a graph.
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Worked example 1.7F

Calculating confidence intervals

The IQ scores of 12 Year 6 students were recorded (M = 110, SD = 13.1). Calculate
the 95% confidence interval of the sample.

T S S

Step 1: Calculate the
confidence level.

Step 2: Calculate the upper
and lower bounds of the
interval.

Step 3: Report the confidence
interval.

Lower bound = M —95% CL

95% CL=1.96xSE

~1.96x D

Jn
:1.96x£

Ji2

=74

=110-7.4

Upper bound = M +95% CL
=110+7.4
=102.6 =117.4

95% CI [102.6, 117.4]

Calculate the 95% confidence interval for a sample of 24 students with a mean IQ of
111 and a standard deviation of 13. Show your working. (2 marks)

Making inferences using error bars

There is a lot of controversy over using confidence intervals to draw conclusions because they
are not as precise as using a p-value. However, the appeal is that conclusions about statistical
significance can be drawn by visually inspecting a graph where the error bars represent

confidence intervals. Rules for visually interpreting statistical significance using confidence

intervals are (Cumming & Finch, 2005) summarised in Figure 18.

Experiment 1

180+
160+

1404 l
1204 I 77777777
100+

80
60

40
20

Enzyme activity

Control Treated

No overlap between the error
bars indicates that the difference
between conditions/groups is
statistically significant.

Experiment 2

180
160 -

1404 ______ I
120 r ””””
100

80
60
40+
20

Enzyme activity

Control Treated

If error bars overlap by less
than 50%, the difference
between the conditions/groups is
statistically significant (the 50% is
of one CI).

FIGURE 18 Inferring statistical significance from confidence intervals
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Experiment 3
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1
—

80
60—
40

Enzyme activity

20

Control Treated

If error bars overlap by more
than 50%, the difference
between conditions/groups
is not statistically significant.
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Study tip

Make sure that you
identify the type

of error bar being
used (SE or Cl) when
interpreting statistical
significance. If in
doubt, refer to the
p-value for a more
objective measure of
significance.

Study tip

When interpreting
correlation
coefficients, identify
the strength and
direction separately.
This is because a

“~" symbol indicates
the direction of the
relationship rather
than an integer value
that is less than zero.

38 PSYCHOLOGY FOR QUEENSLAND UNITS 1 & 2

We can also infer statistical significance using SE error bars. Recall that confidence
intervals are a multiple of standard error (CI = 1.96 x SE) and therefore the bars are always
longer than SE. Thus, CI error bars make it easier to identify when results are not likely to be
significant than SE error bars.

Introducing measuring relationships

Unlike the experimental method, the correlational method makes no attempt to manipulate
variables (Lesson 1.4). Rather, the intent of such a study is usually to establish the strength
and direction of the relationship that may exist between the two observed variables.

Correlation coefficients

A correlation coefficient is a statistical measure of the strength and direction of a relationship.
It is a numerical value, expressed as a decimal between —1.00 and +1.00 (Figure 19). The

[T30E 2]

direction of the relationship is indicated by the sign, “+” or , of the coefficient.

¢ A “+” sign indicates that the relationship is positive: A positive correlation is one in which
the two variables change in the same direction — that is, as one increases, so does the other,
or as one decreases, so does the other. For example, we might expect to find a positive
correlation between hours spent studying each week and results in Senior Psychology —
meaning that as the number of hours spent studying each week increases, there is an
associated increase in average study scores in Psychology.

¢ A “=”sign indicates that the relationship is negative: A negative correlation is one in which
the two variables change in the opposite direction — that is, as one increases, the other
decreases. For example, we might expect to find a negative correlation between hours
spent playing online games and study scores for Psychology — meaning that as the number
of hours spent playing online games increases, there is an associated decrease in average
study scores in Psychology.

The strength of the relationship is determined by the absolute value of the correlation
coefficient. The closer the value is to 1.00 the stronger the relationship, while a value of 0
indicates no relationship. The stronger the relationship, the more confidently we can predict
changes in one variable as another changes. It is important to remember, however, that even
with a perfect correlation of 1.00, a causal conclusion cannot be drawn.

Strength
The magnitude of the coefficient
indicates the strength of the

r= 0.63= relationship.
1 = perfect correlation
0 = no relationship
The statistical D irCCtion
symbol for a Pearson * “+” indicates a positive relationship

product moment
correlation is an
italic, lower

[TP%:2)

case 1.

(typically the symbol is omitted)
“~ indicates a negative
relationship (symbol always
included)

FIGURE 19 A correlation coefficient communicates the strength and direction of the relationship between two
variables.
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Describing strength of relationship

The strength of a correlation coefficient can be described based on its numerical value
(Figure 20). A correlation is often described as:

¢ weak or low if the r-value is greater than 0 up to 0.30
¢ moderate if the r-value is greater than 0.30 and less than 0.70
e strong if it is greater than 0.70.

These ranges are a rough guide and can change in different texts. People may also prefer
to use descriptors such as low, moderate and high.

Positive correlation
Moderate

Negative correlation

Strong Moderate Weak Weak Strong

-1.0-0.9 0.8 =0.7 =0.6 =0.5 —0.4 =0.3 =0.2 =0.1 0 +0.1 +0.2 +0.3 +0.4 +0.5 +0.6 +0.7 +0.8 +0.9 +1.0

< »
% |

FIGURE 20 Negative and positive correlation

Types of correlation coefficients

The Pearson product moment correlation, denoted, » measures the linear relationship
between two continuous variables: a change in one variable (variable A) is associated with a
proportional change in the other variable (variable B).

In contrast, the Spearman correlation, denoted r,, measures the relationship between two
ordinal variables and uses the ranked values for each to examine how the variables tend to
change together, but not necessarily at a constant rate. Note, if one variable is continuous
while the other is not, you should also use a Spearman’s correlation.

Examining relationships with scatterplots

The relationship between variables can also be examined using a scatterplot (Figure 21).
Visual inspection of the trendline indicates the direction of the relationship, while the spread
of dots indicates the strength. The closer the dots are to the trendline, the stronger the
relationship.

Direct relationship

40
x| |y 30
20

Positive correlation

10 20 30
x
r=+1.00
Direct relationship
40
x| |y y30
20
Negative correlation
10 20 30 10 20 30 10 20 30
x x x
r=-1.00 r=-0.80 r=-0.60

FIGURE 21 Scatterplots showing relationships and correlations — the scatterplots show various strengths and
directions of correlation, from perfect positive correlation to perfect negative correlation.
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Study tip

In statistics, you may
come across the
statistical symbols R,
r, or even r. These
are all different types
of statistics that offer
different information
about the data.
When reporting your
work, it is important
to communicate
scientifically and use
the correct statistical
symbol. In your

QCE Psychology
course, you are only
concerned with r, the
correlation coefficient.

Pearson product
moment
correlation

a measure of the
strength of the linear
relationship between
two continuous

variables

10 20 30
X
r=-0.20
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p-value

decimal value
indicating the
probability that
observed results
occurred by chance
under the assumption
that the null hypothesis
is true

Study tip

Recall from

Lesson 1.3 that the
null hypothesis
predicts that there
will be no statistically
significant relationship
(correlation design)

or no statistically
significant difference
(experimental design).

t-test

comparison of means
in data that reveals
how significant the
differences are
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Introducing inferential statistics

As discussed at the start of this lesson, the goal of research is to gather evidence to test the
hypothesis and help answer the research question. Descriptive statistics help us organise,
summarise and present data to make meaning, whereas inferential statistics help us draw
conclusions about the findings.

Inferential statistics, as the name suggests, are mathematical processes that help us make
inferences about the findings of a study. Typically, we use a statistical method called null
hypothesis testing. In simple terms, we calculate the probability (represented by a p-value)
of the null hypothesis being true and compare it to a pre-determined level of statistical
significance (o).

In psychology, the level of statistical significance that is most used is 5%, which is
expressed in decimal form, 0.05. If the probability of the null hypothesis being true is
less than the level of significance, that is, p < 0.05, the results are said to be statistically
significant. This means we are confident that we do not have sufficient evidence to support
the null hypothesis. We consequently reject the null hypothesis and gain confidence that the
alternative hypothesis is true. On the other hand, if the p-value is greater than 0.05 we are
not confident that the evidence is sufficient to reject the null hypothesis, so we accept the null
hypothesis and lose confidence that the alternative hypothesis is true.

So how do we calculate p-values?

Tests of statistical significance

Researchers collect data through experiments or observations and use that data to calculate
a test statistic (e.g. z-statistic) that measures the degree of difference between the observed
data and what would be expected if the null hypothesis were true, and then determine the
probability (p-value) of the observation. Here, we will look at parametric z-tests.

Parametric t-tests

Normal distribution
./ t-distribution, sample size = 20
t-distribution, sample size = 5

A parametric t-test is a statistical method
used to determine whether there is a
significant difference between the means
of two groups or between the mean of
one group and a known standard. The
t-test uses the z-distribution, which is

similar to the normal distribution but

flatter. The shape of the curve depends

0

on the number of participants. Source: Gravetter and Wallnau (2014)

The z-test calculates a z-statistic o
FIGURE 22 Example z-distributions compared to normal

(symbol 7) using the sample data, which distribution

represents the difference between the
group means relative to the variability in the data. For the difference between two sample
means, the z-statistic is calculated using the following formula:

MI_MZ

SD; SD;
- + [
nl n2

=
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where:
e M, M, are the means of samples 1 and 2 respectively
* SD,, SD, are the standard deviations of samples 1 and 2 respectively
* n,n,are the sample sizes of samples 1 and 2 respectively.

Assumptions of parametric t-tests

Parametric z-tests are widely used in psychological research and other sciences to test
hypotheses about differences in means. They offer robust measures for analysing
experimental data, provided the underlying assumptions are met:

¢ level of measurement

* independence

e normality

e equal variance.

Violations of these assumptions can change the interpretation of the results and reduce
the certainty of the conclusion reached. Alternatively, non-parametric equivalent tests can be
used when assumptions are violated.

The first two assumptions, level of measurement and independence, are controlled
methodologically (i.e. through the design of the investigation):
¢ Level of measurement: Is the DV nominal, ordinal, interval or ratio? Parametric tests

require interval or ratio data. For nominal or ordinal data, non-parametric equivalent tests

should be used instead.

¢ Independence: Observations are independent of each other when the occurrence of the
first has no effect on the probability of the other, and the dependent variable is measured
at the interval or ratio level.

The remaining two assumptions need to be assessed during data processing.
¢ Normality: Parametric tests of statistical significance require data that has a normal
distribution. Normality can be assessed by:
¢ visually inspecting the shape of the distribution. That is, create a histogram, and if it
resembles a bell curve with a hill in the middle that decreases on either side, then you
can state that the normality assumption has been met. If the distributions are clearly
skewed, state that the assumption has been violated
* using the central limit theorem to assume normality if the sample (per group) is greater
than 30 (Field, 2013; Gravetter & Wallnau, 2014). We will look at the central limit
theorem shortly.
¢ Equal variance (or homoscedasticity): The variances in the two groups are equal when
conducting an independent samples z-test. To assess this assumption:
¢ compare the standard deviation scores to see whether they are similar. Note: this
method is subjective and should consider the context of the data
¢ use Levene’s test. Academics prefer objective ways to assess homogeneity of
variance, such as Levene’s test. You can use online calculators for this. To interpret
the results of Levene’s test, a p-value greater than 0.05 indicates that the variances are
equal; that is, the assumption is met. If the assumption is violated, choose a t-test for
unequal variances.
Presuming the assumptions are met, a z-test can be conducted and the results interpreted
with confidence.
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Study tip

You do not need

to know or use this
formula in your

high school studies
because you can
use Excel or other
online calculators to
calculate a t-statistic.
Furthermore, you
don't need to record
or report t-statistics,
only the p-value which
is calculated from it.

normality

the assumption

that a dataset is
approximately
normally distributed,
following the classic
bell-shaped curve

variance

a statistical measure
of the spread of data,
calculated as the
average of the squared
differences from the
mean

homogeneity of
variance

the assumption that
different samples or
groups have similar
variances in their
respective distributions
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Mann-Whitney
U test
non-parametric test of
statistical significance
used to compare
differences between
two independent
groups with either
ordinal data or
continuous data that
does not have a normal
distribution

Wilcoxon signed-
rank test
non-parametric test
used to compare two
matched samples, or
repeated measurements
with either ordinal data
or continuous data that
does not have a normal
distribution

central limit
theorem

given a sufficiently
large sample size, the
sampling distribution
of the sample mean
will approximate a
normal distribution,
regardless of the shape
of the population
distribution

Types of t-tests

There are different types of z-tests. Make sure that you choose the one that is most

appropriate based on the type of experimental design you have chosen.

¢ Independent samples z-tests (or unpaired z-tests) are used to compare the means of two
independent experimental groups (e.g. males vs females on a psychological trait).

¢ Dependent samples z-tests (or paired z-tests) are used to compare the means of two related
groups; that is, groups from a repeated measures or matched experimental design.

Violations of assumptions

Where testing reveals violations of assumptions, the violations should be identified as limitations

and sources of uncertainty in your evaluation. Alternatively, you could use an equivalent non-

parametric test of statistical significance; however, these are not required by the syllabus.

¢ The Mann-Whitney U test is an alternative to the unpaired z-test as it does not require
the assumption of normal distributions. The U test is used to compare the differences
between two groups when the dependent variable is either ordinal or continuous.

¢ The Wilcoxen signed-rank test can similarly be used as an alternative to the paired
t-test, when the population cannot be assumed to be normally distributed. It is used to
compare two from the same or matched set of participants.

The central limit theorem

Somewhere along the way, some very clever statisticians demonstrated that when samples are
large enough (30 or more), the sampling distribution will approximate a normal distribution
(Field, 2013, Gravetter & Wallnau, 2014). This is known as the central limit theorem
(CLT). Furthermore, z-tests are fairly robust against violations of the normality assumption
(Knief & Forstmeier, 2021), meaning that we can use the CLT to “test” for normality.

Calculating p-values from t-tests using Excel

The good news is that you don’t require fancy or expensive statistical software to calculate
p-value from z-tests, you can use the “Data analysis™ tool in Excel.

Worked example 1.7G

Calculating p-values from t-tests using Excel

Calculate the p-value from z-tests using the Data analysis tool in Excel.

Think
Step 1: In the Excel menu, click on “Data”. o
Step 2: Select “Data analysis” from the menu. Data

Step 3: From the pop-up menu, select the type of

t-test you need. For:

* Repeated measures, select “z-test: Paired Two —_—
Sample for Means”

* Independent groups, select either “z-test:
Two Sample Assuming Equal Variances”
if the variances are equal, or “z-test: Two
Sample Assuming Unequal Variances” if the
variances are not equal.

Step 4: Click “OK”.
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Think Do

Step 5: Select the data range for variable 1 and

) Condition A| Condition B t-Test: Two-Sample Assuming Equal Variances ? *
for variable 2. 5 8 o
. 6 9 . . [ ©
Step 6: Check the “Labels” box if your data n y Vasak L Range: 303305 £
K i . Variable 2 Range: SES4SES14 + Cancel
selection from Step 5 includes column headings 7 7 Help
. 8 8 b Mean Difference: =
(recommended). Leave blank if they do not. 3 5 o 0
Labels
(Hint: including column headings makes it easier 4 9 aipha: 005 @
‘ = - A 0
to interpret the result.) 5 5 Output options
.. e e (®) Qutput Range: 5654 +
Step 7: Check the level of statistical significance 4 4 e s ©
() New Worksheet Ply:
(o) 1s correct; the default is 0.05. ©) New Workbook

Step 8: Choose where in Excel you would like the
results to be displayed.

Step 9: Click “OK”.

Step 10: The results are presented in a table

. ) t-Test: Two-Sample Assuming Equal Variances @
and include p-values for both one-tailed (A,

directional hypothesis) or two-tailed (B, non- ConditionA  Condition B
directional hypothesis) z-tests. Mean 5.2 6.9
Variance 2.4 2.766666667
Observations 10 10
Pooled Variance 2.583333333
Hypothesized Mean Difference 0
df 18
tStat -2.365068368
P(T<=t) one-tail 0.014730267 o
t Critical one-tail 1.734063607
P(T<=t) two-tail 0.029460533 e
t Critical two-tail 2.10092204

Use the data shown in the worked example to practise calculating the p-value. (1 mark)

Interpreting experimental p-values

When interpreting experimental p-values, keep the following in mind:

o If p < 0.05, then we reject the null hypothesis and accept the alternative hypothesis.

The alternative hypothesis predicts that there will be a statistically significant difference
between the groups and that the difference in the means between the experimental
group(s) and the control group are not due to chance. We are therefore confident that the
measured changes in the DV were caused by changes in the I'V.

o Ifp > 0.05, then we accept the null hypothesis and reject the alternative hypothesis. This
means that the difference in mean values between the groups was not sufficiently large
for us to be confident that it wasn’t just a coincidence. We cannot infer a cause-and-effect
relationship, and therefore conclude that the IV did not affect the DV.

Interpreting correlational p-values

Calculating a p-value from the Pearson product moment correlation coefficient, r, involves
assessing the statistical significance of the observed correlation between two variables.
The process typically relies on the sample size () and the correlation coefficient itself to
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determine the likelihood that the observed correlation could have occurred by chance if the
true correlation in the population is zero (null hypothesis).

When interpreting correlational p-values, keep the following in mind:

« If p < 0.05, then we reject the null hypothesis and accept the alternative hypothesis. The
alternative hypothesis predicts that there will be a statistically significant relationship

between the two variables.

e Ifp > 0.05, then we accept the null hypothesis and reject the alternative hypothesis. This
means that the sample is not large enough to detect a statistically significant relationship.

Check your learning 1.7

Retrieval and comprehension

1

Identify the three measures of uncertainty that
can be represented as error bars.
(3 marks)
Identify what statistic the vertical bar in a
column graph represents. (1 mark)
Describe the characteristics of a normal
distribution. (3 marks)
Explain how to identify outliers in a dataset.
(2 marks)
Explain the central limit theorem. (2 marks)
Identify the assumptions that need to be tested
to use parametric t-tests. (4 marks)
Identify whether the following graphs are
positively or negatively skewed.
a (1 mark)
100
50

0 T
0 50

100
b (1 mark)
100

50

0 T
0 50

100

Calculate the mean, median and mode of the
following data: 20, 23, 23, 25, 25, 26, 29, 33, 35,
31, 29, 22, 27, 28. (3 marks)

44 PSYCHOLOGY FOR QUEENSLAND UNITS 1 & 2

Check your learning 1.7: Complete these questions online or in your workbook.

Analytical processes

9 Determine the most appropriate visual

representation for the following types of data

a

b

C

showing an experiment with a categorical
independent variable (1 mark)

plotting raw data points from a correlational
design (1 mark)

demonstrating demographic data. (1 mark)

10 Sequence the following correlation coefficients

in order of increasing strength.
r=+0.35, r = -0.60, r = +0.28, r = —0.89,
r=+0.70 (1 mark)

11 Distinguish between the types of conclusions

that can be drawn from a p-value for
experimental and correlational studies. (1 mark)

12 Analyse the following graph.

a

b

Memory recall (out of 20)

Identify the median for the silent condition.
(1 mark)

Contrast the IQR for the silent and noisy
test conditions. (1 mark)

20
18
16 l
14
12
10
8 -
6 -
4 4
2 4
0

Silent test Noisy test
Environment
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14 A researcher investigated the effectiveness
of a new sleep hygiene intervention aimed at

Knowledge utilisation

13 Professor Prada investigated whether personality

type is related to the proportion of income spent improving cognitive performance. Participants

on clothes. She assessed participants on the
extroversion—introversion scale and found the
following results:

(n = 35) were recruited locally. Each participant
underwent a cognitive performance under two
conditions: once after their usual sleep routine
(baseline) and once after 2 weeks of adhering to

Group Proportion of net income the new sleep routine. Cognitive performance is
spent on clothes measured using a scale of 0 to 100, where higher
Extroverts 45% scores indicate better results.
Introverts 33%
. Sleep routine M SD
Professor Prada uses a z-test and finds that, for
Usual sleep 62 8

this difference, p = 0.06.
a Identify the trend, pattern or relationship

routine (baseline)

After new sleep 68 7

between personality type and income spent routine

on clothes. (1 mark) 5 N ) .
. etermine the most appropriate test o
b Draw a conclusion about the effect of o o pprop .
. . . statistical significance to use. Justify your
personality type on spending. Use evidence
response. (2 marks)
to support your answer. (2 marks)
¢ Determine the generalisability of the results.
Use evidence to support your answetr.

(3 marks)

Evaluating evidence

Key ideas

— A conclusion is a judgment about the hypothesis and/or research question.
Generalisations extend conclusions beyond the study to broader population and
context.

— Limitations limit a researcher’s ability to confidently answer the research question,
generalise the findings or extrapolate to a claim.

— The quality of an investigation depends on the extent to which the evidence is reliable
(consistent) and valid (measured what was intended). Uncertainty and confounding
variables reduce the quality of the evidence.

— Secondary sources should be evaluated for biases, currency, relevance, authority @
and accuracy. Peer-review is a control measure to verify the quality of published

research. Learning intentions

and success criteria
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Study tip

Scientists typically
avoid using the

term “prove” in
describing their
findings. The scientific
method allows for
the formulation of
hypotheses, theories
and laws that can

be supported or
refuted by data, but
it seldom offers the
absolute certainty
implied by “proof”
due to limitations of
the methodology,
uncertainty, errors,
complexity and
reasoning flaws.

conclusion

an evidence-based
decision about the
hypothesis and/or

research question

generalisation

a judgment about the
extent to which the
research findings can
be applied outside
the study

extrapolate

extend or project
known information

to estimate unknown
values or outcomes
beyond the original
observation range,
based on the trends
and patterns identified
in the data

justify

to provide sound
reasons or evidence in
support of a decision
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Science inquiry skills

This lesson provides support for the following science inquiry skills:
e select, synthesise and use evidence to

¢ explain findings

¢ construct scientific arguments

e draw conclusions, using p-values to infer significance, allowing for the possibility of
type I and IT errors

* extrapolate findings to determine unknown values, predict outcomes and evaluate claims
¢ use data and reasoning to discuss and evaluate the reliability and validity of evidence
¢ judge the reliability and validity of the experimental process
¢ reliability of observers (selection, training)
¢ reliability of psychological tests/measures
¢ internal validity and external validity
¢ validity of psychological tests/measures
e suggest improvements and extensions to minimise uncertainty, address limitations and
improve the overall quality of evidence

* identify and explain the uncertainty associated with conclusions, with reference to
limitations of the data, including violations of the assumptions of inferential tests, e.g.
small sample size

e appreciate the role of peer review in scientific research

Source: Psychology 2025 v1.1 General Senior Syllabus © State of Queensland (QCAA) 2024

Drawing conclusions

A conclusion is the final decision about what the results mean in terms of whether the
evidence “supports” or “does not support” the hypothesis (student experiment) or the claim
(research investigation) and the corresponding answer to the research question. The overall
conclusion takes into account the findings, uncertainty and limitations, and also the overall
evaluation of the quality of the investigation (the reliability and validity of the evidence).

A generalisation is a judgment about the extent to which the research findings can be
applied to populations, environments or tasks outside of the study. The extent to which results
from a sample can be generalised depends on:
¢ the representativeness of the sample
¢ methodological limitations
e reliability and validity of the procedures
» statistical significance of the findings.

Extrapolation refers to the process of extending or projecting results beyond the original
scope of the study, to evaluate a claim or make predictions. This means using the data
collected and the trends, patterns or relationships observed within the controlled conditions
of a study to make inferences about what might happen in situations or populations that were
not directly studied.

A justified conclusion is one that:
¢ logically follows from the collected evidence and adheres to sound reasoning
e is supported by empirical data and aligns with established theories, demonstrating

consistency and transparency in how it was derived
¢ acknowledges any limitations that influence the quality and generalisability of the findings.
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Introducing limitations and uncertainty

Limitations are assumptions, features or constraints from an investigation that limit a
researcher’s ability to confidently answer the research question, generalise the findings or
extrapolate to a claim. Limitations can arise from various aspects of the research process,
including constraints in the research question, the design and methodology (including sample
size), and ethical considerations.

Uncertainty refers to the ambiguity that exists in data or findings. Uncertainty can be
identified by looking for:
¢ contradictory or incomplete data
» alternative explanations (confounding variables)
e uncertainty calculations
* measurement errors

¢ type I and type II errors.

Sample size as a limitation

Sample size is a methodological limitation that can affect uncertainty, or precision, in

sample estimates.
A larger sample size:

* reduces the effect of outliers and reduces the variability in the results (indicated by lower
standard deviation and interquartile range)

¢ leads to more precise estimates (indicated by lower standard error and confidence
intervals), which enhances reliability

¢ Dbetter represents the target population, which increases external validity and the ability to
generalise the findings.

The opposite is likely to occur for smaller sample sizes.

What is a considered a large or small sample?

There isn’t a strict rule that universally defines a “small” or “large” sample size. In
psychological research, the appropriate size of the sample varies based on the research
question, the specific statistical analysis used, the expected effect size, and variability of the
data. A general rule of thumb is to consider the central limit theorem. Statistically, a sample
of 30 or above is considered to approximate a normal distribution.
There are other factors you can also consider:
¢ Compare your sample to previous research: LLook at similar studies in the literature to see
what sample sizes have been commonly used. This can provide a point of reference to judge

whether your sample size is in line with what other researchers have used for similar studies.

¢ Consider variability: If your sample size is small, pay attention to the variability within
your data. High variability can reduce the confidence in your findings, while low
variability might make your results more convincing.

e Acknowledge limitations: In your research report, acknowledge any limitations related
to sample size. Highlight that a small sample size is less likely to be representative of the
target population, which limits the generalisability of the findings.

e Suggest extension: If your study suggests interesting findings despite a small sample,
recommend that future research with larger sample sizes could further investigate and
validate your findings.

OXFORD UNIVERSITY PRESS

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

limitation
assumption, feature

or constraint from

an investigation that
limits a researcher’s
ability to confidently
answer the research
question, generalise
findings or extrapolate
to a claim

uncertainty
ambiguity that exists in
data or findings

precision

the extent to which
repeated observations
or measurements yield
similar results
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type I error

when a true null
hypothesis is
incorrectly rejected,
also known as a “false
positive”

type Il error

when a false null
hypothesis is not
rejected, also known as
a “false negative”

reliability

the degree to which an
experiment, test or any
measuring procedure
yields the same results
on repeated trials

internal
reliability

the extent to which a
study or instrument is
consistent within itself

48 PSYCHOLOGY FOR QUEENSLAND UNITS 1 & 2

Type | and type Il errors as a source of uncertainty

It is also important to be aware of errors as a source of uncertainty when deciding to accept
or reject a hypothesis on p-values. Acceptance or rejection of the null hypothesis is based on
the level of statistical significance (o) set by the researcher before conducting the study. In
psychological research, the a-level is usually 0.05; however, in medical research the -level is
set much lower at 0.01 or even 0.001. Since hypothesis testing is based on probabilities, it is
possible that we incorrectly reject or accept the null hypothesis when the opposite is true.
This gives rise to errors.

e Ifp<0.05,itis possible that we are making a type I error, which is incorrectly rejecting
the null when it is true. This is also known as a false positive because we have incorrectly
accepted the alternative hypothesis.

e Ifp>0.05, it is possible that we are making a type II error, which occurs if we incorrectly
accept the null hypothesis when it is false. A type II error is also called a false negative.

While there are yet more statistical methods that help us determine the likelihood of a type I
or type II error having occurred, we won’t really know until the study is replicated. You can
identify the type of error that may have occurred as a source of uncertainty in your analysis.

The quality of research

The purpose of conducting research is to be able to provide an answer to the research
question with confidence. Researchers seek answers to important real-world questions
that can have applications in education, health, business, sports, environment, the legal
system, technology, the military, marketing and public policy. However, the research is not
meaningful if the results are not reliable and valid.

Therefore, it is equally important for researchers and those who use their work to be able
to critically evaluate the quality, or the reliability and validity, of the evidence. Experimental
processes and evidence that are reliable and valid can be used to predict outcomes and
evaluate claims.

Reliability

In psychological research, the reliability of the experimental process ensures that the findings
are consistent and replicable. Reliability refers to the degree to which an experiment, test or
any measuring procedure yields the same results on repeated trials. The experimental process
is reliable if it produces similar results under similar conditions. Reliability can be assessed by
using a correlation; the stronger the correlation, the higher the reliability.

There are different types of reliability related to the experimental process; these are
summarised in Table 1.

TABLE 1 Types of reliability related to the experimental process

Type of Description How to evaluate How to improve
reliability
Internal The extent to which a Consider: *  Use standardised
reliability study or instrument is «  low precision in instructions and

consistent within itself measurements due to processes.

random error * Reduce sources of
e lack of standardised random error.
instructions and * Increase sample size.

processes.
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Type of Description
reliability
Internal consistency
is internal reliability
calculated across items
within a test instrument.
External The extent to which
reliability | a study or instrument

yields findings that are
consistent across repeated
measures

Inter-rater reliability
is external reliability
calculated across
individuals.

A reliable instrument
should give consistent
results no matter who

administers or grades it.

Test-retest reliability
is external reliability
calculated across time.
Low test-retest reliability
suggests that either the
testing conditions are
not consistent or the

instrument is problematic.

Validity

How to evaluate

Measure using correlational
techniques; a higher r-value
indicates higher internal
consistency.

Ask if the findings of the

study are:

* replicable (by the same
researchers, using the
same instruments under
the same conditions)

* reproducible (measuring
the same quantity under
changed conditions)

* consistent with other
researchers.

Consider the level of

agreement or consistency

between different observers
or raters. Lower inter-rater
reliability suggests that the
ratings may be influenced by

rater subjectivity or bias.

Consider the strength of
the correlation between
multiple attempts (by the

same or different researchers).

Stronger correlation indicates
higher test-retest reliability.

How to improve

Use a more reliable
instrument.

* Use reliable and precise
instruments.

*  Use standardised
procedures and
instructions.

* Reduce sources of error
and confounds.

» Select properly trained
raters, or train raters on
the techniques to use for
scoring.

* Clearly operationalise
variables (stating how
the variable(s) will be
measured).

» Use a score sheet.

» Use standardised
instructions and
processes.

*  Check the instrument

design.

The validity of the experimental process is the extent to which the research or instrument

accurately measured what it was intended to measure. Validity ensures that the conclusions
drawn from the research are trustworthy and can be used to support broader theories or

applications.

¢ Internal validity refers to whether the effects observed in a study are due to the

manipulation of the independent variable and not other factors. It ensures that the study

is methodologically sound and that the cause-and-effect relationships are accurately

identified within the study.

¢ External validity concerns the extent to which the findings from a study can be
generalised to other contexts beyond the study’s setting, including other populations,

locations and times. It is essential for the applicability of the research findings to real-

world settings.

Both types of validity are reduced by confounding variables. These are summarised in

Table 2.
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internal
consistency
internal reliability
calculated across
items within a test
instrument

external
reliability
consistency of a
measure Or test across
different occasions or
different observers

inter-rater
reliability

the extent to which
different observers or
raters agree in their
assessments

test-retest
reliability

the stability of

test scores or
measurements over
time with repeated
administrations

Study tip

You will most often
see “observer
reliability” referred
to as “inter-

rater reliability”

in psychology
references.

validity

the extent to which a
study or instrument
accurately measures
what it intends to
measure

internal validity
the extent to which the
observed changes in a
study can be attributed
to the manipulation

of the independent
variable and not other
factors

external validity
the extent to which the
findings of a study can
be generalised
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TABLE 2 Controlling errors and confounding variables in research

Possible
confound

Description

Systematic error Can be caused by:

Random error

Sample bias

Participant
variables

Demand
characteristics

* confounding variables
and bias

* instrumental errors.

Detect by examining the

experimental process or

inspecting data.

Can be caused by:
* variations in procedures
or instructions
* confounds related to
participants
* unreliable instruments.
Detect by examining the
experimental process or
inspecting data. High
variability in measurements
indicates random error.
Caused by a non-
representative sample.
Detect by comparing the
sample characteristics
to those of the target
population.
Caused by individual
differences among
participants that can
influence the outcome.
Detect by inspecting the
data; for example, did one
group perform much better
than the other because of
the independent variable
or because they had certain
characteristics (such as
higher average IQ) that
could provide an alternative
explanation?
Caused by participants
guessing the aim of the
experiment and changing

their behaviour

50 PSYCHOLOGY FOR QUEENSLAND UNITS 1 & 2

Control procedures (to do
before the experiment)

* Carefully design the
experiment.

* Inspect and test
equipment (e.g. calibrate
and zero before use).

» Use test instruments with
demonstrated validity and
in the manner for which
they are intended.

» Use standardised
instructions and
procedures

* Increase the sample size.

Use a better sampling
procedure, e.g. stratified
sampling, to obtain a more
representative sample.

Use
* random allocation
* repeated measures

* matched pairs.

Use:

* independent groups
experimental design

* blinding

* deception

» standardised instructions

and procedures.

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

Effect on the quality

of the study
Decreases accuracy
and reduces internal
validity

Decreases precision
and reduces internal
reliability, which, in
turn, reduces internal
validity

Reduces external
validity (or population
validity); findings may
not be generalisable to
the target population

Reduces interval
validity if the outcome
could be due to
participant variables
rather than the
independent variable

Reduces the study’s
reliability and internal
validity
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Possible
confound

Order effects

Attrition

Cohort effect

Placebo effect

Experimenter
effect

Situational
variables

Mundane
realism

Artificial
environment

OXFORD UNIVERSITY PRESS

Description

Caused by participants’
responses changing because
of the order in which the
experiment is conducted;
for example:

» practice effect: improved

performance over time
due to repeated testing
» fatigue effect: declined
performance over
time due to fatigue or
boredom
Caused by participants
dropping out of the study

Caused by differences

in characteristics or
experiences of particular
age groups that may affect
outcomes

Caused by actual or
perceived improvements
due to participants’ belief
that they are receiving real
treatment

Caused by cues given by the
experimenter that change
the outcome

Caused by changes in

the environment or
inconsistencies in the
experimental procedure
Caused by using artificial
tasks or stimuli

Caused by conducting the
study in an artificial or
contrived environment

Control procedures (to do
before the experiment)

* Use independent groups or
matched design

* Counterbalance the order
of conditions or randomise
the order for each

participant.

* Use designs with
shorter time frames (e.g.
independent groups or
cross-sectional designs)
* Provide incentives
* Over-sample initially.
Use cross-sectional methods,
or ensure the sample includes
multiple cohorts.

Use single-blind procedure.

Use double-blind procedure.

Use standardised instructions
and procedures.

Use more realistic tasks.

Use naturalistic observation.
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Study tip

Demand
characteristics and

Effect on the quality
of the study

Reduces internal

lidity if perf
validity if performance are confounding

variables, but come
from different
sources. Demand

changed due to order
effects rather than the

independent variable

experimenter effects

characteristics come

from participants
and experimenter

effect comes from the

researcher.

Reduces validity as
the final sample may
differ from the initial
sample

Reduces validity;
results may be specific
to one cohort and not
applicable to others

Reduces interval
validity if performance
changed due to the
placebo effect rather
than the independent
variable

Reduces internal
validity if performance
changed due to the
experimenter effect
rather than the
independent variable
Reduces reliability
and internal validity

Reduces external
validity and the ability
to generalise findings
to the real world
Reduces external,
ecological validity

and the ability to
generalise findings to
the real world
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face validity

a subjective judgment
on the extent to
which a psychological
instrument appears
to measure what it is
supposed to measure

content validity
whether a test
comprehensively
accounts for all the
relevant aspects of the
construct it aims to
assess

predictive
validity

how well a test
score or measure
predicts outcomes
or behaviours in the
future

concurrent
validity

the extent to which
a test correlates with
a benchmark test or
measure taken at the
same time
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Validity and psychological test instruments

There are different types of validity related to psychological test instruments:

¢ Face validity is a subjective judgment of whether a psychological test appears to measure
what it claims to measure. For example, do the questions on your exam appear to assess
the content you learnt in class?

¢ Content validity reflects whether a psychological instrument measures all aspects of
the construct it intends to measure. For example, an IQ test should assess a variety of
cognitive functions related to intelligence, such as verbal skills, abstract thinking and
memory.

¢ Predictive validity gauges the instrument’s ability to predict relevant future outcomes
such as an individual’s performance or behaviour. For example, correlating students’
university GPA with their high school ATAR to determine whether ATAR has high
predictive ability.

¢ Concurrent validity refers to the degree to which scores on one measure of intelligence
are correlated to scores on another measure taken at the same time. This is measured
by correlating test results from the current instrument with those from an established,
validated instrument measuring the same construct.

When psychologists select instruments for evaluation or diagnoses, it is important that the
instruments are valid and measure what they intend to measure.

Evaluating secondary sources

For both your student experiment and research investigation, you will need to conduct
your own research to choose good sources and evaluate the quality of evidence from those
secondary sources.
When you conduct research, seek out credible sources. Credible sources are those that
are current, relevant to your investigation, come from authoritative sources, and have reliable
and valid evidence. Sources of information such as opinions (personal views), anecdotes
(story) and non-scientific ideas have low credibility and may not be suitable to the aim of the
investigation.
Here are some criteria you can use to assess the quality of secondary sources before relying
on them for your investigations:
¢ Currency: Ensure the source is up-to-date and relevant to current understandings in
the field.
¢ Relevance: Choose sources that are directly related to your research question or
hypothesis, and that contribute meaningfully to your investigation.
¢ Authority: Check the credentials of the author or organisation responsible for the content.
¢ Accuracy and verifiability: High-quality sources present information that can be
verified through citations and references to primary research, official data or other reliable
secondary sources.
¢ Objectivity: Assess the source for potential biases. Scholarly and peer-reviewed articles
tend to be more objective, whereas materials from advocacy groups or commercial entities
may have inherent biases.
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Peer review is an essential component of scientific research, acting as a quality control
mechanism. When researchers submit a study for publication, other experts in the same
field evaluate their work. These peer reviewers critically assess the study’s methodology, data
analysis, results and conclusions, ensuring the research is robust and sound, and adds value to
the field. Thus, peer-reviewed journal articles make excellent secondary sources.

It is also important that you don’t only read information that suits your hypothesis or
research question. A well-rounded literature review looks at all sides of a theory. For example,
if you were researching the effects of caffeine on memory, your literature review would need

to present prior research that supports and refutes the impact of caffeine on memory.

Check your learning 1.8

peer review
process where experts
in a field evaluate the
quality and accuracy
of a research paper,
study or scholarly work
before it is published

Check your learning 1.8: Complete these questions online or in your workbook.

Retrieval and comprehension

1 Recall which statistic is used to draw
conclusions in psychological research. (1 mark)

2 Identify three sources of uncertainty. (3 marks)

3 Describe what limitations are. (1 mark)

4 Explain why sample size is important in
research. (1 mark)

5 Explain how you would detect a potential type I
or type II error. (2 marks)

Analytical processes

6 Distinguish inter-rater reliability from test-
retest reliability. Include examples for each.

(3 marks)

7 Compare external and internal validity.
(2 marks)

8 Distinguish generalisation and extrapolation.
(1 mark)

9 Explain how you would detect the following
sources of uncertainty when analysing a
secondary source. Determine whether the
uncertainty would impact the reliability, validity
or both of an investigation.

a Results that are inconsistent with other
research (2 marks)

b Bias (2 marks)

¢ Order effects (2 marks)

OXFORD UNIVERSITY PRESS

10 Dr Johnson conducted a study to investigate how
cultural background affects people’s perception
and therefore preference for Vegemite. She
surveyed 50 Australian students and 50
international students and found that 45 of the
Australian students liked Vegemite, while only
10 international students liked it (p = 0.045).

Infer whether a type I or type II error may
have occurred. (1 mark)

Knowledge utilisation

11 Search online for the news article titled “The
mixed-up brothers of Bogota”. In the article,
journalist Susan Dominus reports the story of
how one twin from each of the two sets born on
the same day in the same hospital were swapped.
They ran into each other by accident and
compared how similar their lives were despite
different upbringings.

Evaluate the credibility of the article as a
secondary source for a research investigation on
the claim “Intelligence is fixed”. Copy the table
and record your evaluation. (1 mark for each step)

Criteria Evaluation
Currency
Relevance
Authority
Accuracy and verifiability

Objectivity
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Learning intentions
and success criteria

©

Learning intentions
and success criteria

Lesson 1.9
Communicating scientifically

Key ideas

— Scientific writing has its own particular requirements and expectations around
terminology, representations, and conventions for reporting and referencing.

Science inquiry skills

This lesson provides support for the following science inquiry skills:

e use appropriate psychological terminology, representations and conventions for reporting
research

¢ acknowledge sources of information with standard scientific referencing conventions

Source: Psychology 2025 v1.1 General Senior Syllabus © State of Queensland (QCAA) 2024

D40 ellSiCIRA This lesson is available on Oxford Digital.

Lesson 1.10
Preparing for your data test

Key ideas

— The data test requires you to apply understanding of the dataset, analyse the data
presented and interpret the evidence presented by the data.

— Prepare for your data test by participating in class practicals and practising your
science inquiry skills.

Assessment objectives

This lesson provides support for achieving the assessment objectives for a data test:

2. Apply understanding of Units 1 or 2 subject matter to given algebraic, visual or graphical
representations of scientific relationships and data to determine unknown scientific
quantities or features.

3. Analyse data about Units 1 or 2 subject matter to identify trends, patterns, relationships,
limitations or uncertainty in datasets.

4. Interpret evidence about Units 1 or 2 subject matter to draw conclusions based on analysis
of datasets.

Source: Adapted from Psychology 2025 v1.1 General Senior Syllabus © State of Queensland (QCAA) 2024

D4{0olSNEIRIM This lesson is available on Oxford Digital.
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Conducting your student experiment

Key ideas

— The student experiment requires you to conduct your own practical by modifying an
existing experiment.

— Ensure that ethical and informed consent obligations will be met before you start your @
experiment.
— If you write a scientific report to present your findings, consider following APA style. Learning intentions

and success criteria

Assessment objectives

This lesson provides support for achieving the assessment objectives for a student experiment:
1. Describe ideas and experimental findings about Units 1 or 2 subject matter.

2. Apply understanding of Units 1 or 2 subject matter to modify experimental methodologies
and process data.

Analyse experimental data about Units 1 or 2 subject matter.
Interpret experimental evidence about Units 1 or 2 subject matter.
Evaluate experimental processes and conclusions about Units 1 or 2 subject matter.

xovop W

Investigate phenomena associated with Units 1 or 2 subject matter through an
experiment.

Source: Adapted from Psychology 2025 v1.1 General Senior Syllabus © State of Queensland (QCAA) 2024

D40 ellSICIRA This lesson is available on Oxford Digital.

Conducting your research
investigation

Key ideas
— The research investigation requires you to evaluate a claim about a significant issue
from your study of psychology.
— You must use credible sources to answer your research question. @

— To avoid bias, it is good practice (but not necessary for your research investigation) to

consider sources that both support and refute the claim. Learning intentions
and success criteria
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Learning intentions
and success criteria

Assessment objectives

This lesson provides support for achieving the assessment objectives for a research
investigation:

1. Describe ideas and findings about Units 1 or 2 subject matter.

2. Apply understanding of Units 1 or 2 subject matter to develop research questions.

. Analyse research data about Units 1 or 2 subject matter.

. Interpret research evidence about Units 1 or 2 subject matter.

. Evaluate research processes, claims and conclusions about Units 1 or 2 subject matter.

N Lt B W

. Investigate phenomena associated with Units 1 or 2 subject matter through research.

Source: Adapted from Psychology 2025 v1.1 General Senior Syllabus © State of Queensland (QCAA) 2024

oxfordd g NCIRA This lesson is available on Oxford Digital.

Lesson 1.13
Preparing for your exams

Key ideas

— Exam preparation should be an ongoing process throughout your course, which
includes managing your class time and at-home study wisely.

— Use exam techniques and understanding of the cognitive verbs to maximise your exam
outcomes.

Assessment objectives

This lesson provides support for achieving the assessment objectives for an examination:

1. Describe ideas and findings about Units 1 and 2 subject matter.

2. Apply understanding of Units 1 and 2 subject matter.

3. Analyse data about Units 1 and 2 subject matter to identify trends, patterns, relationships,
limitations or uncertainty.

4. Interpret evidence about Units 1 and 2 subject matter to draw conclusions based on
analysis.

Source: Adapted from Psychology 2025 v1.1 General Senior Syllabus © State of Queensland (QCAA) 2024

D s{0olleNEIRIM This lesson is available on Oxford Digital.
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Lesson 1.14

Review: Psychology toolkit

Ssummary

17

Psychology is the scientific study of human behaviour and mental processes.

Studying psychology can lead to a diverse range of career pathways.

QCE Psychology is divided into units and topics.

The science inquiry skills and their application are important for success in QCE Psychology.

Aboriginal and Torres Strait Islander peoples are the traditional custodians of the land we know now as
Australia.

Aboriginal and Torres Strait Islander cultures are the oldest living cultures in the world.

Correctly acknowledging cultural and/or language groups, rejecting deficit discourse, avoiding
Eurocentrism and critically evaluating sources of information can help you to respectfully engage with
First Nations perspectives in QCE Psychology.

The scientific method is a framework that helps to eliminate bias in research so that valid, evidence-
based conclusions can be drawn.

A research question is a clearly formulated question that defines the focus of an investigation.

A hypothesis is a scientific prediction about the outcome of a study; there are different types of

hypotheses: alternative (either directional or non-directional, and either experimental or correlational)
and null.

In psychology, we statistically test the probability of the null hypothesis being true.

Each different type of scientific investigation and research design has strengths and weaknesses that
need to be considered.

Participants in a study can be selected through convenience, random or stratified sampling methods.
Errors and confounds can influence the quality of results, but they can be minimised through careful
design.

Ethical principles should be applied in psychological research to ensure the safety and wellbeing of
participants.

Ethical understanding should be applied when conducting research by acknowledging sources and
referencing.

Data can be classified as qualitative (descriptive), quantitative (numerical), subjective (personal) or
objective (non-personal), continuous or discrete (categorical).

Levels of measurement include nominal, ordinal, interval or ratio in order of increasing precision and
usability for statistical analysis.

Psychologists use case studies, observations, self-reports, interviews and computerised instruments to
systematically and safely collect information for research.

Researchers use logbooks to systematically record information, observations and data.

Statistics are mathematical procedures that help us to make sense of data.

Descriptive statistics are numerical or graphical methods used to summarise and organise data in a
meaningful way.

Inferential statistics allow us to interpret meaning from the data such as drawing conclusions, making
inferences and predictions.

Statistics, tables and figures should be represented scientifically.
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findings or extrapolate to a claim.

evidence.

experiment.

psychology.

that both support and refute the claim.

* A conclusion is a judgment about the hypothesis and/or research question. Generalisations extend
conclusions beyond the study to broader population and context.

* Limitations limit a researcher’s ability to confidently answer the research question, generalise the

* The quality of an investigation depends on the extent to which the evidence is reliable (consistent) and
valid (measured what was intended). Uncertainty and confounding variables reduce the quality of the

» Secondary sources should be evaluated for biases, currency, relevance, authority and accuracy. Peer-
review is a control measure to verify the quality of published research.

» Scientific writing has its own particular requirements and expectations around terminology,
representations, and conventions for reporting and referencing.

The data test requires you to apply understanding of the dataset, analyse the data presented and
interpret the evidence presented by the data.

Prepare for your data test by participating in class practicals and practising your science inquiry skills.

* The student experiment requires you to conduct your own practical by modifying an existing

* Ensure that ethical and informed consent obligations will be met before you start your experiment.

+ Ifyou write a scientific report to present your findings, consider following APA style.

» The research investigation requires you to evaluate a claim about a significant issue from your study of

*  You must use credible sources to answer your research question.

» To avoid bias, it is good practice (but not necessary for your research investigation) to consider sources

* Exam preparation should be an ongoing process throughout your course, which includes managing your

class time and at-home study wisely.

* Use exam techniques and understanding of the cognitive verbs to maximise your exam outcomes.

Review questions 1.14A Multiple choice

Review questions: Complete these questions online or in your workbook.

(1 mark each)
1 A research study categorises participants into

» <«

groups such as “creative”, “musical” or “sporty”.

The level of measurement being used is
A nominal.

B ordinal.

C interval.

D ratio.

2 Dr Brown conducts a study where she observes
children in a playground without participating
or interfering with their activities. What type of
observation is Dr Brown using?

A Controlled
B Participant
C Naturalistic
D Structured

58 PSYCHOLOGY FOR QUEENSLAND UNITS 1 & 2

3

A sociologist uses census data to examine the
demographic changes in a region over the past 50
years. What type of data are they using?

A Primary qualitative

B Secondary quantitative

C Primary quantitative

D Secondary qualitative

The term that describes the ability to apply
findings from a sample to a larger population,
ensuring that the sample is representative of the
population from which it was drawn, is

A generalisability.
B validity.

C reliability.

D standardisation.

OXFORD UNIVERSITY PRESS
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5 When researchers manage all variables in a study

to ensure that the results are solely due to the
treatment and not other factors, the study is said to
have high

A external validity.

B internal validity.

C concurrent validity.

D experimental validity.

Professor Bugs is researching the effects of
increased vitamin intake through drinking carrot
juice on eyesight. He gives his experimental group
125 mL of carrot juice each day, while he gives

the control group carrot juice that has been boiled
and cooled to remove the vitamin content. The
purpose of the control group in this experiment

is to

A
B

show the effects of the independent variable.
control or eliminate the effects of participant
variables.

C form a basis for comparison with the
experimental group.

D

Select the response that correctly identifies

show the effects of the dependent variable.

the characteristics of each type of research
investigation.

Experimental Experimental Correlational Correlational

analysis conclusion analysis conclusion
A Scatterplot Causal Column graph Non-causal
B Scatterplot Non-causal Column graph Causal
C Column graph | Causal Scatterplot Non-causal
D Column graph Non-causal Scatterplot Causal

The type of research design that involves testing
different age groups only once is known as

A longitudinal.

B cross-sectional.

C sequential.

D matched pairs.

Inferential statistics are statistical procedures.
They allow us to

A prove or disprove a hypothesis.
B draw conclusions from data.
C describe the properties of the data gathered.

D manipulate data and calculate standard scores.

10 A researcher wishes to use deception in an

experiment, where participants would believe that
they were taking part in research that investigated
their ability to solve visual puzzles on a computer,

but in reality the computer would “crash” near the

end of the test and their emotional response to the

frustration would be measured.

Identify the statement that best describes this

scenario.

A This research would be ethical if no

psychological or physical harm was caused to

the subjects in the long term and debriefing
procedures were carried out.

This research would be ethical if the research

aim was considered sufficiently important

and the ethics committee of the researcher’s

university had approved it, and debriefing

procedures were carried out.

This research would be ethical if the subjects

gave informed consent about the deceit and

debriefing procedures were carried out.

This research would be unethical since deceit

in research can never be ethical and is not

permitted even if debriefing procedures are
carried out.

11 How does sample size affect the standard error of

the mean?

A Increasing the sample size has no effect on the

standard error.

B Increasing the sample size increases the

standard error.

Increasing the sample size decreases the

standard error.

D The standard error is only affected by the range

of the sample, not the size.

12 A researcher investigated the effect playing video
games had on academic success. He compared the
memory skills for learning a list of 40 botanical
names of plants of students who spent more than
5 hours per week playing games with the memory
skills of students who spent less than 5 hours per
week playing video games.

What is the dependent variable and how is it

operationalised in this research?

A Excessive time spent playing video games;
number of hours per week spent playing video
games

B Students who play video games; more than 5
hours per week spent playing video games

C Academic success; average percentage score in
school examinations

D Academic success; score on test of memory of
40 botanical names of plants
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Use the following information to answer questions

1310 15.

A researcher investigated the effects of using

a lavender-scented pillow on the sleep cycle of

participants. It was hypothesised the pillows

would decrease nightmares. The study included

two groups of participants: group 1 was given

lavender-scented pillows and group 2 was given

pillows scented with other herbs. The researcher

analysed the subjects’ dreams for negative content

the next day. The subjects were not aware of which

herbs were thought to reduce nightmares and the

researcher was not aware of which subjects were

given the lavender or other herbs.

13 What type of design was used?

A A single-blind design to eliminate the placebo
effect

B A single-blind design to eliminate subject
expectations

C A double-blind design to eliminate
experimenter bias

D A double-blind design to eliminate placebo and
experimenter effects
14 Which one of the following ethical guidelines was
violated in the study?
A Confidentiality of participant information
B Informed consent from participants
C voluntary participation in the research
D withdrawal rights for participants
15 Which of the following is most likely a
confounding variable?
A Attrition
B Order effects
C Demand characteristics
D Participant variable (e.g. whether they have
nightmares)

Review questions 1.14B Short response

Review questions: Complete these questions online or in your workbook.

Retrieval and comprehension

16 Describe the following types of validity
a ecological validity (1 mark)
b mundane realism. (1 mark)

17 Describe a strength and limitation of using case
studies in research. (2 marks)

18 Explain the role and bias of the experimenter
with respect to ethical conduct of psychological
research. (2 marks)

Analytical processes

Use the following information to answer questions 19 to 23.

A study was conducted to evaluate the effectiveness of
a new teaching strategy aimed at improving test scores
in mathematics for high school students. A sample of
25 students participated in the study. They were given
a maths test before and after being taught for a term
using the new strategy. The scores out of 100 were as
follows:

Raw data:

Pre-teaching strategy test scores: 45, 48, 50, 51, 52,
54, 55, 56, 57, 58, 59, 60, 62, 63, 64, 65, 66, 67, 68,
70, 72, 74, 76, 82, 85

60 PSYCHOLOGY FOR QUEENSLAND UNITS 1 & 2

Post-teaching strategy test scores: 55, 56, 57, 58, 60,
61, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73,
74, 76, 78, 80, 86, 92.

Descriptive statistics:

M SD SE
Pre-test 62.36 10.36 2.07
Post-test 68.16 9.32

19 Determine the mode for the pre-teaching strategy
condition. (1 mark)

20 Identify two characteristics of the data that make
the mean the most appropriate measure of central
tendency. (2 marks)

21 Calculate the standard error of the post-test

condition. Use the formula SE = E (2 marks)

Jn

22 Identify the trend in the mean values. (1 mark)
23 Contrast the standard deviation scores. (1 mark)

OXFORD UNIVERSITY PRESS
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Knowledge utilisation

Use the following information to answer questions 23 to 30.

A guidance officer wished to compare the moods

of Year 10 students after they had role-played being
a victim of bullying (Condition 1) with their mood
after they had role-played helping an injured person
(Condition 2).

She decided to measure mood using a 40-item “mood
test” downloaded from the internet. Responses were
given on a scale of 1 to 10, with 1 being “depressed”
and 10 being “elated”.

The first 30 students on the school’s alphabetical roll
were measured. The role-plays took place on Monday
afternoons, 1 week apart. The guidance officer made
sure that half the students role-played Condition 1
the first week and Condition 2 the second, with the
other half role-playing the conditions in the opposite
sequence.

The results showed that the mean mood score for
Condition 1 was 3.4 and the mean mood score for
Condition 2 was 7.2. This difference was statistically
significant (p = 0.04).

24 Identify the population in this research. (1 mark)
25 With respect to the sample

a identify the type of sampling method used.
(1 mark)

b determine whether the sampling method was
appropriate. Justify your response. (2 marks)

Module 1 checklist: Psychology toolkit

@ Quizlet: Revise key terms online to test your understanding

OXFORD UNIVERSITY PRESS

26 With respect to the variables in this research

a identify the operationalised independent
variable. (1 mark)

b identify the operationalised dependent variable.
(1 mark)

27 Create a directional, alternative hypothesis for the
experiment. (1 mark)
28 Answer the following questions about the design.

a Identify the experimental design used in this
research. (1 mark)

b Explain why the guidance officer made sure
that “half the students role-played Condition 1
the first week and Condition 2 the second, with
the other half role-playing the conditions in the
opposite sequence”? (3 marks)
¢ Identify the type of data collection method.

(1 mark)

d Identify the level of measurement of the

dependent variable. (1 mark)

29 Draw a conclusion about the effect of the role-play
on mood. (1 mark)

30 Evaluate the quality of the evidence by answering
the following questions.

a Identify a potential confounding variable,
describe its effect on the quality of the study
and propose an improvement. (3 marks)

b Identify a limitation and explain how it affects
the quality of the study. (2 marks)
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Unit 1 overview

Since psychology became established as a science more than 120 years ago, its links with traditional and social
sciences have enabled researchers to investigate and explain the many changes that take place as a person
matures, grows and develops as a unique individual over a lifespan. Unit 1 examines how human behaviour and
mental processes are shaped and how each person’s brain functions slightly differently.

What makes you the person you are? What makes us unique, even though we are all human beings?
Psychologists have taken up these questions and seek to understand the brain and the development of our
specific behaviour and mental processes. The complex nature of our psychological development may be
influenced in many ways - from the structure and function of our brains and nervous systems, to the many
hereditary and environmental factors that influence the way we develop. This unit will explore the way our
consciousness changes, and how sleep provides greater understanding of human behaviours and processes.

Unit 1 objectives

1 Describe ideas and findings about the role of the brain, cognitive development, and human consciousness
and sleep.
Apply understanding of the role of the brain, cognitive development, and human consciousness and sleep.
Analyse data about the role of the brain, cognitive development, and human consciousness and sleep.
Interpret evidence about the role of the brain, cognitive development, and human consciousness and sleep.

Evaluate processes, claims and conclusions about the role of the brain, cognitive development, and human
consciousness and sleep.

Investigate phenomena associated with the role of the brain, cognitive development, and human
consciousness and sleep.

Source: Psychology 2025 v1.1 General Senior Syllabus © State of Queensland (QCAA) 2024

Unit 1 Topics

Topic Module
Topic 1 The role of the brain Module 2 Brain investigations
Module 3 The brain
Module 4 The nervous system
Topic 2 Cognitive development Module 5 Development and neural plasticity
Module 6 Emotional and cognitive development
Topic 3 Consciousness, attention and sleep Module 7 States of consciousness
Module 8 Sleep
Module 9 Sleep disorders
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Introduction

a

Humans’ fascination with the brain’s structure and function began long ago. In fact,
there is evidence of brain surgery dating back thousands of years, which of course
continues today.

Over time, our understanding of the brain and its function has evolved through
science and our changing ethical approaches to the world and people around us. As
attitudes and technology advance, we now know how integral the brain and the central
nervous system are to our existence, as well as to our ability to interact with the world
around us.

In this module, we examine the changing approaches to the study of the brain
through history and how neuroimaging techniques continue to enhance our
understanding of the brain’s structure and its role in enabling us to interact with the
external world.

a

Subject matter

Science understanding

— Discuss the mind-versus-body problem, with reference to the materialist approach
(refer to Claudius Galen) and the dualistic approach (refer to René Descartes).

— Describe early brain investigative techniques including phrenology (refer to
Franz Gall) and experimental neurosurgery (refer to Pierre Flourens and
Wilder Penfield).

— Explain how neuroimaging techniques can be used to enhance the understanding of
the structure of the brain and its relationship to cognition, emotion and behaviour, e.g.

¢ positron emission tomography (PET)

¢ magnetic resonance imaging (MRI)

¢ functional magnetic resonance imaging (fMRI)
¢ clectroencephalography (EEG).
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Science as a human endeavour

— Consider that knowledge about the structure and function of the brain has
historically been at the expense of risky and invasive practices.

— Appreciate that neuroimaging techniques have improved neuropsychological
knowledge, and understanding of the connections between anatomy, physiology and
psychology.

Science inquiry skills

identify and operationalise variables to be manipulated, measured and controlled
predict possible outcomes from investigations, e.g. identify null and alternative
hypotheses

distinguish between types of investigations

distinguish between levels of measurement

identify errors, and extraneous or confounding variables that are likely to influence
results; and implement strategies to minimise systematic and random error

use mathematical techniques to summarise data, establish relationships and identify
uncertainty through

e descriptive statistics

¢ parametric inferential statistics
Source: Psychology 2025 v1.1 General Senior Syllabus © State of Queensland (QCAA) 2024
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Learning intentions
and success criteria

trephination

a surgical procedure
that involves creating
a holein a patient’s
skull while they are
still awake

Understanding the role of the brain

Key ideas

— Attempts to understand the brain date back to prehistoric times.

— The mind-versus-body problem considers the relationship between the mind and the
body (which includes the brain).

— Claudius Galen championed the materialist approach to the mind-versus-body
problem, which says that the mind is the same thing as the body.

— René Descartes championed the dualistic approach to the mind-versus-body problem,
which says that the mind and body are separate.

Introducing the role of the brain

It is beneficial to understand how psychology has developed over time by looking at some
early psychological investigations. In this lesson, we will briefly discuss developments in
psychology over time with a focus on the mind-versus-body problem; that is, is the mind
a separate entity from the brain and the body?

Psychology through the ages

Have you ever experienced a really bad headache? In prehistoric times, you might have
been held down and had a hole drilled into your skull while you were awake — to be cured!
Over the centuries, a range of physical and mental conditions have been attributed to evil
spirits, demon possession, sorcery and angry gods. Exploration and debate regarding the
role of the brain and its functions has continued over the centuries among philosophers and
physicians. Our understanding of the brain has certainly followed some interesting — and
controversial — paths.

Prehistoric times

Trephination

The first archaeological evidence of treating brain-related ailments and mental illness dates
back to prehistoric times, approximately 6000 BCE, with a procedure known as trephination.
Trephination involved making a surgical hole in the skull while the patient was awake.
This was to allow a healing spirit in or an evil spirit out. Cave paintings show that this
method was used to manage a range of conditions, including headaches, epilepsy and
psychosis. There seemed to be an understanding that a range of symptoms were related to the
head and possibly the brain of the patient. Many of the patients lived after the operation, with
cave paintings showing scar tissue around the hole in the skull. Some skulls are shown with
more than one surgically made hole.

Trephination still occurs today in the form of craniotomy, but with a clearer understanding
of the brain and nervous system, and using far more sophisticated surgical instruments than
the implements shown in Figure 2.
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FIGURE 1 A Neolithic skull with a FIGURE 2 Neolithic trephining tools, used to make a hole in the skull of a person
trephination — a hole in the skull — that was suffering from severe headaches, epilepsy and other mental conditions.

made with a sharp instrument, such as an

obsidian-tipped tool.

Ancient times

Philosophical and physiological debate

While many ancient cultures continued to

use trephination as a treatment method, the
philosophers and physicians of ancient Greece and
Egypt held conflicting views about the brain’s role
in physical and mental illness. The philosophers
of ancient Greece (such as Plato and Aristotle)
were interested in explaining the experience of
consciousness and argued whether or not the
mind (referred to as the “soul” in ancient times)
was separate from the physical body. The ancient
Egyptians attributed abnormal behaviours and
physical illness to supernatural origins and used
magic spells and prayer to help treat ailments.
There was little understanding of the brain and
nervous system. Indeed, they viewed the heart as

Claudius Galen

The Greek anatomist and philosopher Claudius Galen (130-210 CE) was one of the first to
research the brain in detail. He conducted dissections on animals, mainly apes, to determine
by inference and experiments how the human body was structured and how it worked. Galen
showed, experimentally, the vital role of the brain. For example, cutting the medulla (which
sits right above the spinal cord at the base of the brain) in the brain of animals resulted in
stopping respiration (breathing).

He also observed people who had suffered strokes, and noted that they could lose a
particular sense even though there was no apparent damage to the sensory organ. He deduced
that the brain played an important role in sensation. This work contributed to the materialist
approach to the mind-versus-body problem that is discussed later in this lesson.
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FIGURE 3 Ancient Egyptians would remove the brain during mummification,
the centre of intelligence and reason. as it was considered an unimportant organ.
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personality

lasting and distinctive
behaviours, thoughts,
motives and
emotions that typify
how we react and
adapt to other people
and situations

phrenology

a pseudoscience
that suggests our
mental abilities

and personality are
controlled by 37
areas of the brain
and that the shape
and size of the skull
can be measured to
determine a person’s
character

mind-versus-
body problem

a much debated

and controversial
question of whether
the mind is a separate
entity from the body,
including the brain

body
the physical being,
including the brain

monism

the view that the
mind is the same
thing as the brain

materialist
approach

the view that
consciousness (the
mind) results from
the complex physical
interactions between
the neurons

neuron
nerve cells,

responsible for
communication
within the body
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Modern times

Thomas Willis

By the mid-seventeenth century, English doctor Thomas Willis (1621-75) had developed the
terms “hemisphere” and “lobe” to discuss the brain, and theorised that particular cortical
(brain) structures had specialised functions. Willis conducted an in-depth study of the brain
and determined that automatic processes, such as breathing, heart rate and other motor
functions, are controlled by specific areas of the lower brain. He also discovered the circle of
arteries at the base of the brain, known as the “Circle of Willis™.

Franz Gall

In 1796, Franz Joseph Gall (1758-1828), a neuroanatomist and physiologist, suggested that
personality was directly linked to brain structures, and he is noted for the development of
phrenology. His theory looks at the brain as an organ, where the shape of the skull reflects
an individual’s personality and intelligence. Although flawed, the theory links personality and
intelligence with cortical structures. We will consider phrenology in more detail in Lesson 2.2.

Introducing the mind-versus-body problem

Raise your arm. Raise it up high, just as primary school students do when they want to
answer a question. Did you raise your arm? If yes, why did you raise your arm? If no, why
didn’t you? What caused you to make the decision not to follow instructions?

The “raise your arm” instruction is a classic example that has been used over centuries to
highlight one of the oldest and most debated topics in psychology: the mind-versus-body
problem, which emerged with the ancient Greeks. The mind-versus-body problem asks, “Is
the mind a separate entity from the brain and the body?”

Although we know that the brain is crucial to behaviour, the relationship between the

brain and the mind is not clear. In terms of the mind-versus-body problem, the body
consists of physical entities (parts), including the brain, and these entities can
be measured physically in terms of size, mass, shape and density. The body
occupies space and exists in time.

[

In contrast, the mind relates to mental processes, our self-awareness,
2 our ability to reflect, think and reason about ourselves and the world. In

*
%

.

other words, it relates to consciousness — our awareness of ourselves and our
environment. Hence, the act of deciding to raise your arm demonstrates how
the mind can cause change in the body — it can make you raise your arm.

Materialist approach

The view that the mind is the same thing as the brain (and hence the body)
is known as monism. From a more biological perspective, the materialist
approach to monism views consciousness (the mind) as a result of complex
physical interactions between neurons. Hence, according to the materialist
approach, we are simply “complicated physiological organisms” governed by the
biological processes of our nervous systems (Mcl.eod, 2007).

) ‘ FIGURE 4 The “raise your arm” instruction is often used to introduce one of the
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oldest and most debated topics in psychology: the mind-versus-body problem.
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Claudius Galen completed experimental surgeries on animals in order to
support his argument that the mind and body were one entity. He operated
on live, squealing pigs to demonstrate that speech was controlled by the brain,
even though the sounds seemed to come from the chest. When Galen tied off
the pig’s vocal cords, the squealing stopped but started again when the tie was
released. However, when he cut the laryngeal nerve to the muscles controlling
the vocal cords, the pig was no longer able to squeal and remained silent. Galen
concluded that the brain controls all muscle movement as it has connections to
the spine and peripheral nerves.

Dualistic approach

The view that the mind is a separate entity from the body is known as dualism.
According to the dualistic approach, the mind is our subjective experience
(conscious awareness) and is non-physical or non-material. The mind is not
composed of matter and cannot be physically measured in the same manner as
the body (including the brain). The mind is therefore metaphysical and tied up
with moral values, conscience and cultural experience, whereas the body is the
physical aspect of the individual that can be observed and measured.

FIGURE 5 Claudius Galen viewed the

mind and body as one entity.

Dualism raises some fundamental questions:

¢ How can something non-physical (the mind) be related to something with physical
characteristics (body/brain)?

¢ How can something non-physical (the mind) influence or produce changes in
something that is physical (body/brain)?

René Descartes and the dualistic approach

René Descartes (1595-1650) was one of the first thinkers to offer a systematic
description of the relationship between the mind and brain. You may have heard
of Descartes’s famous philosophical conclusion: “Cogito ergo sum” (I think
therefore I am).

Descartes attempted to explain the mind-versus-body problem in a dualistic
way: he viewed the mind and body as two quite distinct systems. The mind
is non-physical and responsible for our self-awareness, our ability to reflect,
think and reason about ourselves and the world; in essence, our consciousness.
An interaction exists between the mind and the body. The mind creates our real
experience of the world and interacts with our body, and therefore our behaviour.
In order to study the mind, one’s thoughts and feelings (“I think”) must be
observed because they make us exist in our world (“therefore I am™).

Descartes was deeply religious and never questioned our actual existence in
this world. He believed that it is our non-material mind (or soul) that constructs
our reality and causes us to “exist” — not our physical body. He believed that the body was
controlled by the soul, something that only exists in humans, and that the mind and soul were
synonymous. Indeed, the French word for “soul” (ame) is the same word for “mind”. Hence,
when a person dies, the physical body dies, but the “soul” continues to exist (MclLeod, 2007).

Descartes was also a pioneering mathematician. He created the system of Cartesian
coordinates, which ultimately led to the development of the statistical scientific methods
that are used today in experiments to examine how one event can influence another; in
other words, how one variable (cause — independent variable) can influence another variable
(effect — dependent variable).

OXFORD UNIVERSITY PRESS

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

dualistic
approach

the view that the
mind is a separate
entity from the

body and that our
conscious awareness
is not physical

FIGURE 6 René Descartes viewed the
mind and body as two distinct systems.

Study tip

You must be able to
discuss the materialist
and dualistic
approaches to the
mind-versus-body
problem. Construct

a table to contrast

the approaches

and deepen your
understanding.
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Check your learning 2.1

Check your learning 2.1: Complete these questions online or in your workbook.

Retrieval and comprehension 5 Explain key ideas of the materialist approach to

1 Identify the Greek anatomist who first the mind-versus-body problem. (2 marks)
researched the brain ln detail. (1 mark) Analytical processes

2 Describe the mind-versus-body problem. 6 Contrast Descartes’ and Galen’s views on the
(1 mark) mind-versus-body problem. (1 mark)

3 Identify the scientist who contributed to the

materialist approach to the mind-versus-body
problem. (1 mark) 7 Evaluate the usefulness of the materialist and

dualistic approaches to the mind-versus-body
problem. (4 marks)

Knowledge utilisation

4 Describe the mind-versus-body debate with
reference to René Descartes. (1 mark)

Lesson 2.2
Early investigative techniques

Key ideas

— Early brain investigative techniques include the pseudoscience phrenology, developed
by Franz Gall in the late eighteenth century.

— Experimental neurosurgery was pioneered by Pierre Flourens in the nineteenth
century, with his ablation technique.

— In the twentieth century, Roger Sperry and Michael Gazzaniga successfully used the
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