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Exam terminology

The following terms are often used in the Psychology exam. Refer back to this list when answering the topic
questions to ensure you understand what each question is asking you to do.

Key term What does it mean?

Analyse Examine the components of; Look for links, patterns, relationships and anomalies
Compare Show similarities and/or differences

Contrast Show differences

Define Give the precise meaning of

Describe Provide a general description

Discuss Give an overall account of

Draw conclusions

Make reasoned decisions or judgement

Evaluate Make a judgement, weigh up the pros and cons

Explain Make plain, make clear (may require reasons)

How The way in which something happens

Identify List, state

lllustrate Use examples to show understanding

Justify Give reasons and/or evidence to support a point of view
List Make brief points

Outline Give an overview, a brief summary

Suggest State ideas

To what extent

Describe the degree or level to which a statement, opinion or contention is correct or valid

What

Provide information about something

Why

Give the reason for something

With reference to

Indicate what something relates to
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1.1 Overview

KEY SCIENCE SKILLS

e Develop aims and questions, formulate hypotheses and make predictions
¢ Plan and conduct investigations

e Comply with safety and ethical guidelines

* Generate, collate and record data

¢ Analyse and evaluate data and investigation methods

e Construct evidence-based arguments and draw conclusions

¢ Analyse, evaluate and communicate scientific ideas

Source: ©VCAA, VCE Psychology Study Design: 2023-2027. pp.12-13.

Psychology is a scientific discipline that seeks to units. In this topic we examine the key science
describe, explain, understand and predict human skills and research methodology prescribed for VCE
behaviour and mental processes. There are many Psychology.

different approaches to the study of psychology. VCE
Psychology applies a biopsychosocial approach to the
study of behaviour and mental processes.

Table 1.1 shows the key science skills specified for
study in VCE Psychology. You will be given the
opportunity to develop then demonstrate these skills
The VCE Psychology Study Design also prescribes at a progressively higher level throughout Units 3

a set of key science skills that is a core part of the and 4.

study and applies across all areas of study in all

Table 1.1 VCE Psychology Units 1-4 key science skills

Key science skill VCE Psychology Units 1-4

Develop aims and questions, ¢ identify, research and construct aims and questions for investigation
formulate hypotheses and ¢ identify independent, dependent and controlled variables in controlled
make predictions experiments

e formulate hypotheses to focus investigations
e predict possible outcomes of investigations

Plan and conduct e determine appropriate investigation methodology: case study; classification
investigations and identification; controlled experiment (within subjects, between subjects,
mixed design); correlational study; fieldwork; literature review; modelling;

product, process or system development; simulation

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

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

Comply with safety and ethical e demonstrate ethical conduct and apply ethical guidelines when undertaking

guidelines and reporting investigations

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

e apply relevant occupational health and safety guidelines while undertaking
practical investigations
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Key science skill VCE Psychology Units 1-4

Generate, collate and record
data

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

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

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

Analyse and evaluate data and
investigation methods

process quantitative data using appropriate mathematical relationships

and units, including calculations of percentages, percentage change and
measures of central tendencies (mean, median, mode), and demonstrate an
understanding of standard deviation as a measure of variability

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

identify outliers and contradictory or incomplete data

repeat experiments to ensure findings are robust

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

Construct evidence-based
arguments and draw
conclusions

distinguish between opinion, anecdote and evidence, and scientific and
non-scientific ideas

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

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

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

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

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

Analyse, evaluate and
communicate scientific ideas

use appropriate psychological terminology, representations and
conventions, including standard abbreviations, graphing conventions and
units of measurement

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

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

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

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

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

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

Source: VCE Psychology Study Design: 2023-2027. pp.12-13.
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All key science skills are evident in the research
methods commonly used for psychological
investigations. A research method is a particular
way of conducting an investigation to collect
accurate and reliable data on a specific question
or problem of interest. For example, experiments,
correlational studies and observational studies are
different research methods. Collectively, research
methods provide the means or ‘tools’ for observing,
measuring, manipulating or controlling what takes
place in a psychological investigation.

Each type of research method has its advantages
and limitations. Some are more suited to particular
research hypotheses and data collection than others.
The choice of research method depends on which is
most appropriate for the hypothesis being tested and
the type of data to be collected.

Most of what psychologists know about behaviour
and mental processes is based on empirical

evidence. Empirical evidence is data collected
through systematic observations and/or carefully
controlled experiments. This type of evidence allows
psychologists to draw accurate conclusions which are
more likely to be valid and free from personal biases,
as compared to our ‘common sense’ conclusions
based on everyday observations of behaviour.

learn

Access learnON for a summary of the course and
its assessment requirements.

1.1  LEARNING ACTIVITY

Multiple-choice questions

1. Behaviour is best described as

A. directly observable activity.
B. psychological activity.

C. a psychological process.
D. a mental process.

2. Which of the following is best classified as a mental process?

A. crying

B. thinking
C. breathing
D. talking

3. Which of the following statements about human behaviour, cognition and emotion is correct?

A. Behaviour can influence cognition but not emotion.
B. Emotion may influence behaviour but not cognition.
C. Cognition may influence behaviour but not emotion.
D. Behaviour, cognition and emotion may influence each other.

4. A research method Is best described as a/an

A. experiment.

B. key science skill.

C. scientific discipline.

D. process for planning and conducting an investigation.

5. Empirical evidence is best described as

A. a carefully controlled experiment.

B. a combination of scientific discipline and common sense.

C. data collected through scientific research.

D. research evidence describing behaviour and mental processes.

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.
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1.2 Aims, hypotheses and variables

There is a virtually endless list of topics of research
interest in psychology and many approaches to
investigating those topics. An initial step is for the
researcher to develop an idea
about what to investigate
then determine what aspect
of the topic they wish to
focus on. The specific topic
of research interest is often
called the research ‘question’
or ‘problem’.

When the topic has been identified and refined, the
next step is to construct a research hypothesis that
can be tested, taking account of the variables of
specific relevance to the investigation.

1.2.1 Aims

It is important that the researcher is clear in their own
mind as to what their research question will be. This
helps focus their research activities. If they begin
with a broad area of interest, they will need to narrow
this down to a specific area.

Having chosen their topic area, they will need to
determine exactly what their aim is in the research.
This involves deciding what the investigation is
actually trying to achieve.

The aim is a statement outlining the purpose of

the investigation. It can range in length from a
single sentence to a short paragraph and should be
expressed as clearly and precisely as possible. Some
examples of appropriate research aims are:

e The aim of this investigation is to compare
differences in the amount of sleep obtained by
adolescents and very old people.

e The aim of this experiment is to assess the
effects of practice on learning.

e To examine the effects of different types of
feedback on performance of a novel task.

e To investigate the effectiveness of acronyms in
aiding recall.

e To identify sex differences in the use of
approach and avoidance strategies for coping
with stress.

It is often possible to re-state the research question
as the aim. For example, a researcher might be
interested in ways of reducing the number of

accidents caused by red P-plate drivers. After reading
relevant information on the topic, such as reports on
other investigations that may have been conducted
on P-plater accidents, the researcher may construct
the following research question: ‘Does defensive
driving training help to reduce the number of
accidents caused by red P-plate drivers?’ This may
be converted into an aim statement such as: The aim
of this investigation is to examine whether defensive
driving training helps reduce the number of accidents
red P-plate drivers cause.

When writing the aim for one of your investigations,
consider the following points:

¢ Ensure the aim describes the purpose of your
investigation — what you are actually trying to
find out from conducting the investigation.

e Make the aim as clear and uncomplicated as
possible.

e Try and limit the aim to a single sentence to
help focus your thinking.

e It may help to try expressing the aim as a
research question to start with.

e If you have both a research question and an aim,
ensure your aim clearly and closely relates to the
research question.

e If you have more than one aim, ensure the aims
are related.

N\

Figure 1.1 The aim defines the purpose of an
investigation and helps focus research activities.
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1.2.2 Hypotheses

In psychology as in other sciences, different research
methods are used to test one or more hypotheses
relevant to the question or problem a researcher
aims to investigate. The hypothesis formulated for
an investigation is commonly called the research
hypothesis.

A research hypothesis is a testable prediction of the
relationship between two or more variables (events or
characteristics). For example, it may be a prediction
about the relationship between:

e mobile phone conversation while driving (one
event) and driving performance (another event)

¢ biological sex (one characteristic) and oral
language skills (another characteristic)

e exposure to a stressor (one event) and heart rate
(one characteristic).

The hypothesis formulated for an investigation
essentially describes the researcher’s expectation
about what the results will be. It is usually based on
knowledge of other research findings or theories or
models on the question of interest. This is why it is
sometimes referred to as an ‘educated’ prediction or
even an educated ‘guess’.

The hypothesis is formulated before the investigation
is conducted and provides a very specific focus for
the investigation and its report. A useful research
hypothesis typically has the following characteristics:

e refers to events or characteristics that can be
observed and measured and is therefore testable
(e.g. talking on a mobile phone while driving
and driving performance are both measurable
in a driving simulator and therefore data can
be collected for hypothesis testing; whereas a
hypothesis that people see a bright light when
they die is not testable because it is not possible
to observe or measure human experiences after
death)

e can be supported or ‘refuted’ (denied or shown
to be incorrect) by the data collected for the
investigation

o states the existence of a relationship between
two or more variables (e.g. a relationship
between mobile phone conversation and driving
performance)

o states the expected relationship between the
variables, sometimes referred to as the ‘direction
of the relationship’ (e.g. how talking on a

8 Jacaranda Psychology VCE Units 3 & 4 Eighth Edition

mobile phone will influence or change driving
performance)

e states a possible explanation of the results
(e.g. impaired driving performance will be
attributable to mobile phone conversation while
driving)

e based on observations, a theory, model or
research findings

e prepared as a carefully worded written statement
(rather than a question)

o expressed clearly and precisely (rather than
vaguely and generally)

e written as a single sentence.

In some cases, the research hypothesis may also refer
to the larger group (or ‘population’) from which the
sample was drawn and therefore about which the
researcher intends to draw conclusions and apply the
results. The population, however, is most commonly
described in the introduction to the report on the
investigation.

Research hypotheses for the examples given earlier
could be:

e Mobile phone conversation while driving,
whether hands-on or hands-off, impairs driving
performance.

e Females have better oral language skills than
males.

e Heart rate will increase when a person is
exposed to a stressor.

There is no preferred writing style for a research
hypothesis (nor is there a mandated style for VCE
Psychology).

Figure 1.2 A research hypothesis is a testable
prediction of the relationship between two or more
variables.




Different writing styles can be equally valid. For
example, some hypotheses use an ‘if-then’ style,
such as ‘if a certain event occurs, then it will cause
a certain response’. In relation to the mobile phone
conversation and driving performance ‘events’ (or
variables), an if-then hypothesis may be stated as:
“If a person engages in a mobile phone conversation
when driving, then they will make more driving
errors.” A more generally stated prediction such as
“Mobile phone conversation while driving impairs
driving performance’ would also be an appropriate
alternative.

Whatever your preferred style, to help ensure the
hypothesis is expressed as a statement rather than a
question, you can start your hypothesis with a phrase
such as ‘It was hypothesised that ...” when preparing
your report (noting that research reports are written in
the past tense).

It is not always possible to be entirely certain about
the accuracy of a prediction within a hypothesis,
especially when the question or problem of research
interest has not been widely studied, if at all. This is
mainly because the researcher does not necessarily
know or can control the influence of the many
different variables that can affect the behaviour or
mental process being studied. Nonetheless, many
researchers would consider it pointless to conduct an
investigation when the outcome is certain.

Scientific predictions tend to be more accurate
about a large group or people in general than about
a specific person. For example, a car insurance
company can more accurately predict the percentage
of people in a particular age group who are likely to
be involved in road accidents this year than it

can predict whether any particular individual in

that age group will have an accident. Similarly, a
psychologist may be able to correctly predict that
cigarette smokers will be more likely to suffer a
heart attack, but they cannot predict with certainty
whether a particular cigarette smoker will suffer a
heart attack.

This situation is no different in other sciences, which
can only make predictions with varying degrees of
probability of being correct. For example, your doctor
may prescribe an antibiotic that, based on medical
research, is usually effective in treating pneumonia.
Your doctor, however, cannot guarantee that it will
cure your pneumonia. Similarly, seismologists know
that cities lying along geological faults are more
likely to experience earthquakes, but they cannot

w
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Figure 1.3 Scientific predictions tend to be more
accurate about a large group or people in general
than about a specific person. For example, a
psychologist may be able to correctly predict that
cigarette smokers will be more likely to suffer a
heart attack, but they cannot predict with certainty
whether a particular cigarette smoker will suffer a
heart attack.

accurately predict the day, or even the year, when
one of these cities will experience its next major
earthquake (Sdorow, 1995).

Hypothesis versus theory and model

In VCE Psychology you need to be able to develop
aims and hypotheses and link these to theories and
models.

A research hypothesis is different from a theory and
model. A research hypothesis is a specific prediction
that guides the collection, analysis, interpretation and
evaluation of data that has been collected to test it. In
contrast, theories and models are generally broader
and far more detailed, with a focus on describing
and/or explaining.

A theory is a body of interrelated concepts (‘ideas’)
that attempt to explain interrelated observations and
make predictions about future events. Some well-
known theories in psychology are Freud’s theory

of personality development, and Piaget’s theory

of cognitive development. Freud’s theory explains
personality development in terms of abstract concepts
such as the id, ego and superego and describes five
psychosexual stages through which we progress from
birth to early adulthood.

TOPIC 1 Key science skills and research methods in psychology 9



There are also theories on more specific aspects

of behaviour and mental processes such as the
restoration and evolutionary theories on why we
sleep, psychoanalytic and biological theories on why
we dream, and numerous other theories about, why
we may develop a specific mental health disorder,
how we learn, how we process information when
remembering, why memories of emotionally
significant events tend to be long-lasting, why

we forget, when we are more likely to change an
unhealthy behaviour, and so on.

The term model is often used interchangeably with
theory, however, a model in psychology focuses more
on representing how some behaviour and/or a mental
process(es) could, should or does occur. It may be

a simple graphic or other type of representation of

a single concept or a basic observation, such as a
cause—effect relationship between two events, how

a brain structure may respond to fear or how a new
procedure for diagnosing a specific mental health
disorder is performed. In particular, a model can be
useful in understanding abstract or ‘hard to visualise’
concepts about behaviour and mental processes.

More complex models are often supported with or
presented in the form of a diagram with boxes and
arrows to organise and show relationships between
different concepts. Figure 1.4 shows an example

of a model used to represent the process of how a
theory or model may be developed or change. Models
specified for study in VCE Psychology Units 3 and 4
include:

e Hans Selye’s General Adaptation Syndrome as a
biological model of stress

e Lazarus and Folkman’s Transactional Model of
Stress and Coping which explains stress as a
psychological process

e the Atkinson-Shiffrin multi-store model of
memory

e the biopsychosocial approach as a model for
considering mental wellbeing.

Theories and models vary in scope, complexity and
detail. All have one or more limitations. Some are
essentially a hypothesis that has been restated. Others
explain many interrelated research findings and

ideas. Along with explaining existing results, a useful
theory or model generates new hypotheses and guides
further research.
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Many theories or models of child development,
mental health, personality, learning, remembering,
forgetting and so on, are the products of
psychological research and have generated valuable
new research. In addition, some theories have
generated new models and some models have
generated new theories.

Whatever their scope — from tiny to vast — theories
and models serve a gap-filling function. They explain
how findings and ideas fit together in an organised
way and what they mean, thereby making psychology
a discipline that does more than report isolated facts.
Some can be used to predict behaviour or a mental
process in real life settings, thereby helping achieve
an important goal of psychology.

Psychologists prefer testable theories and models
because they can be confirmed, revised or refuted
by further scientific research. Therefore, theories
and models tend to not be judged in terms of their
accuracy but rather in terms of their usefulness.
This means that a theory or model tends to not be
considered as right or wrong. Instead, it is simply
regarded as more or less useful.

Both theories and models can be refined or changed
as further research is conducted. Those that are less
useful are often overlooked or discarded.

Theory/model Use the theory
. or model to
Create or revise formulate
the theory or a research
model hypothesis
Research
hypothesis
Conduct the Design an
investigation investigation to
test the
hypothesis

Figure 1.4 Theories and models are revised and
expanded to reflect relevant research findings.
New or revised theories and models lead to new
observations or questions that stimulate new
research and hypothesis testing.




1.2 LEARNING ACTIVITY 1

Review

1.

Explain the difference between each of the following:
a. the aim and hypothesis for a psychological investigation

b. a psychological theory and model
c. aresearch hypothesis and a theory or model.

. Construct a two-column table. In one column, list the characteristics of a useful research hypothesis. In the

other column, summarise each characteristic using not more than three words.

. Explain two possible limitations of the following research question if it were to be used as a hypothesis:

Do some people have an extrasensory perceptual ability to send and receive mental messages?

. Consider the following list of research questions. Choose four questions and formulate a hypothesis for each

one. One of the hypotheses should be written using the if-then style.

Ensure all your hypotheses have key characteristics referred to in the text.

a. Lack of attention causes forgetting.

b. Crowding increases aggression.

c. Positive thinking leads to success in a job interview.

d. Does offering an incentive result in greater motivation to succeed?

e. What is the effect of rote learning of information on a person’s ability to recall the information when needed?
f. Does being permitted to take a bottle of water into an exam improve performance on the exam?

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.

1.2 LEARNING ACTIVITY 2

Multiple-choice questions

1.

Which term best describes the aim of a research investigation?

A. purpose
B. prediction
C. problem
D. question

. Which statement about the aim of a research investigation is correct?

A. The aim must be no longer than one sentence.
B. The aim must be derived from the hypothesis.

C. The aim and research question must be related.
D. A research investigation must have only one aim.

. Source: VCAA 2021 Psychology, Section A, Q.17 (adapted); © VCAA

A research hypothesis

A. is a question the research study sets out to answer.

B. predicts how the researcher will conduct the research study.

C. is based on scientific knowledge or experience in order to understand and test ideas.
D. is a method of research based on the researcher’s prior knowledge and experience.

. Which of the following could serve as a research hypothesis?

A. Regular exercise will improve mental wellbeing.

B. Does regular exercise improve mental wellbeing?

C. Regular exercise has improved mental wellbeing.

D. Regular exercise has not improved mental wellbeing.

. If a research hypothesis is refuted, then it may be concluded that the hypothesis is

A. supported by the results obtained.

B. not supported by the results obtained.

C. not related to the research question that was studied.
D. not expressed clearly and precisely.

To answer these and additional questions online and receive immediate feedback, access learnON at www.jacplus.com.au.
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1.2.3 Variables

A key science skill in VCE Psychology requires you
‘to identify independent, dependent and controlled
variables in controlled experiments’.

A controlled experiment is an experimental
investigation to test the relationship between an
independent variable and a dependent variable, whilst
controlling all other variables. For example, to test
whether talking on a hand-held mobile phone while
driving (one variable) causes or influences a change
in driver reaction time (another variable), or whether
access to a reward (one variable) has an effect on
exam performance (another variable).

In this section, we focus on the different types of
variables in a controlled experiment and explain
how variables being tested or measured are
‘operationalised’ and why this needs to be done.

A variable is something that can change (‘vary’) in
amount or type and is measurable. For example, sleep
can change in both amount (e.g. number of hours)
and type (e.g. with or without rapid eye movements)
and is measurable (e.g. through recordings of bodily
activities such as eye movements and brain wave
patterns).

There is a virtually endless list of variables that may
be studied in psychology. Examples include age, sex,
intelligence, mood, problem solving, memory, state
of consciousness, sociability, use of social media,
diet, exercise, media violence, drug-taking, risk-
taking, family environment, religion, culture, work
space, crowding, number of errors, and time taken to
perform a task.

A variable may be a personal characteristic, either
physical or psychological, an object, or an event that
can have a specific influence on how an individual
may think, feel or behave. Personal characteristics
such as biological sex, blood type, genetic make-up
and racial or ethnic background are all inborn and
therefore ‘fixed” and ordinarily unchanging within

a person. However, in psychological research they
are still considered variables because they can be of
different types and are measurable.

For example, ‘male’ and ‘female’ are two types of
biological sex and ‘O’, ‘A’, ‘B’ and ‘AB’ are four
different blood types. Although a researcher cannot
actually change a participant’s sex or blood type, they
can ‘manipulate’ (or ‘change’) them by allocating
males and females and/or people with different blood
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types to different groups or conditions used in their
experiment in order to make comparisons.

Similarly, age and intelligence are ‘fixed” However,
the researcher can manipulate them by comparing
naturally occurring variations; for example, the
performance of old and young participants, or, more
or less intelligent participants (as indicated by 1Q
scores).

Independent variable

Every controlled experiment has at least one
independent variable and one dependent variable.
In a simple experiment, one of these variables is
manipulated (controlled, selected or changed) by
the researcher to observe its effect or influence on
another variable.

The variable that is manipulated in order to measure
its effect on the dependent variable is called the
independent variable (IV). It is sometimes referred
to as the ‘treatment’ or ‘treatment variable’ to which
participants may be exposed (or not exposed).

The IV is assumed to have a direct effect on the
dependent variable. Therefore, in terms of cause and
effect, the IV is viewed as the cause of any change
that may result in the dependent variable.

For example, in an experiment on whether watching
a violent TV program increases aggressive behaviour,
the IV will be exposure to a violent TV program. Its
‘manipulation” will involve exposing or not exposing
participants to violence in a TV program to observe
the consequential changes in the dependent variable
(aggressive behaviour).

The IV is assumed to have a direct effect on the
dependent variable so it is also assumed that any
measurable change in the dependent variable will
be due to the effect of the IV. Therefore, in terms
of cause and effect, the IV is viewed as the cause
of any change that may result in the dependent
variable.

As indicated in the example above, a ‘treatment’
may also be withheld; for example, to compare its
effect(s) on participants who are exposed to it with
those who are not. This is why an IV may also be
referred to as having different values (or levels) —
the value of the IV is systematically ‘manipulated’.
In the simplest type of experiment, the IV has two
values, such as exposure or non-exposure to violence
in a TV program.



Research question

Does watching a violent TV program
increase aggressive behaviour?

Research hypothesis
Watching a violent TV program will increase
aggressive behaviour.

v Group 1 Group 2
(what is manipulated) Watch a violent Watch a non-violent
P TV program TV program
DV Incidence of aggressive behaviour

(what is measured)

Is there a difference between Groups 1 and 2?

Figure 1.5 The IV and DV in an experiment on whether watching
a violent television program increases aggressive behaviour. The

An experiment can also have more
than one IV. For example, a researcher
might test a hypothesis that a child
will behave aggressively after watching
a violent TV program only if other
children are present. In this case,

both the violent TV program and the
presence of other children would be
IVs. A third IV could be drinking a
high sugar content cordial during the
program. Of course, one or more of
these IVs could also have different
values.

Dependent variable

The variable that the researcher uses to
observe and measure the effects of the
1V is called the dependent variable
(DV). It is the aspect of a participant’s
behaviour or experience that is assumed
and expected to change as a result of
the manipulation of the IV selected by
the researcher.

IV is assumed to have a direct effect on the DV. Selecting which

participants are exposed or not exposed to an IV is one way of

manipulating the IV.

The DV is often the responses made by
participants and usually has a numerical

More complex experiments have three or more values
of the IV; for example, non-exposure to a violent
TV program, exposure to one violent TV program
and exposure to two violent TV programs. In this
case, the IV has been manipulated ‘quantitatively’
by varying its ‘amount’ — exposure to one or two
violent TV programs. Alternatively, the IV may be
manipulated ‘qualitatively’ by varying its ‘type’. In
this case, the values of the IV may involve exposure
or non-exposure to specific types of violent TV
programs; for example, to compare the influence

of violence by cartoon characters with violence by
people in a movie.

An even more complex experiment may compare
responses of male and female participants to

various types of violent and non-violent male and
female characters or people in different types of TV
programs (qualitative variables) following different
periods of exposure, such as 15 minutes, 30 minutes,
45 minutes, 1 hour, and so on (quantitative variables).

(quantitative) value. For example,

a behaviour such as aggression in
young children might be observed and measured by
the number of times physical contact is made with
another person in a 5-minute period immediately after
a child has been exposed to a violent or a non-violent
TV program. Aggressive behaviour is the dependent
variable, because the participants’ responses are
believed to be influenced by, or ‘dependent on’, the
effects of the independent variable.

The DV is sometimes referred to as the
‘measurement’ variable, because it provides a
‘measure’ of the participants’ responses to the
independent variable.

In terms of a cause—effect relationship, the IV is
viewed as the possible cause, and change in the DV
is the possible effect. In experimental research, the
research hypothesis states the causal relationship
between the independent and dependent variables to
be tested; that is, that the IV(s) will cause the DV(s)
to change in a particular way.
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Independent ’ Dependent
variable variable
Manipulated —) Measured

Cause —) Effect

Qualitative Quantitative
variable variable
.. Varies in
Varies in
. amount, degree
type or kind
or frequency

Figure 1.6 Distinguishing between (a) an IV
and DV, and (b) a qualitative variable and
quantitative variable

Controlled variable

In addition to the independent and dependent
variables, there are other variables that the
experimenter should anticipate and take account of.

A controlled variable is one that is considered
to have an effect on the dependent variable in

Independent variable

(caffeine)

| iniuences 4

an experiment so it needs to be held constant
(‘controlled’) to remove its potential effects. For
example, in an experiment on the effect of caffeine
on psychology test performance, one group of VCE
Psychology students could drink coffee (the IV)
before a psychology test and their scores for the test
(the DV) would be compared with those of a group
who did not drink coffee.

Variables that would have to be kept constant

include caffeine (e.g. type and amount of coffee that
participants drink), the test (e.g. everyone sits the
same test), the test conditions (e.g. day and time,

the room, instructions to participants, noise), the
ability of the students (e.g. comparable ability in both
groups) and prior experience with the test content.

When planning and conducting an experiment, it

is essential that the experimenter is confident that
manipulation of the IV is likely to cause the predicted
change in the DV, rather than some other variable
that is not adequately controlled. Therefore, the
experimenter must ensure that a controlled variable
maintains that status so that it has no influence on the
DV and thereby makes it difficult to isolate the effect
of the IV.

Unlike the IV and DV, a controlled variable is

not actually part of the experiment in itself. Nor

is it a variable of interest in the investigation. For
example, it is not relevant to the aim or hypothesis.
But it is controlled because it could influence the
outcome.

Dependent variable
(score on psychology test)

!

potential influences

Student Prior Test
conditions

ability experience

controlled variables

Figure 1.7 Independent, dependent and controlled variables in an experiment that is testing a cause—effect
relationship between caffeine and psychology test performance
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1.2 LEARNING ACTIVITY 3

Review
1. Write a definition of each of the following terms as they apply to an experiment:
a. variable
b. independent variable
c. dependent variable
d. quantitative variable
e. qualitative variable
2. a. Explain the meaning of controlled variable.
b. Why do all variables in an experiment require ‘control’?
3. a. What do researchers expect to happen to DVs when they manipulate IVs?
b. What does ‘manipulation’ of an IV actually involve?
c. Give an example of how each of the following could be manipulated quantitatively and qualitatively if it is an

IV in an experiment.
i. sleep
ii. lighting
iii. room temperature
iv. a word
v. body weight
4. |dentify the IV and DV in each of the following if experimental research were to be conducted.

Receiving a reward for studying will increase the amount of time students engage in studying.

People who are in love perceive each other more positively than other people perceive them.

Recall of information presented early in a list is better than recall of information presented later in a list.
People react faster to sounds than to visual stimuli.

Using adult language when talking to infants improves their vocabulary.

People change their pitch of voice when lying.

Daydreaming occurs more frequently during simple tasks than during complex tasks.

Workers on an assembly line are more productive when working alone than in a small group.

Heart rate and blood pressure increase when viewing a violent movie clip as compared to a non-violent
movie clip.

j- Infants pay attention to a complex stimulus for a longer period of time when compared with a simple
stimulus.

~TQ@apooUTpD

5. A researcher noticed that some of her laboratory rats stood on their hind legs for a moment whenever their
food was brought into the laboratory. She decided to test whether she could teach the rats to stand on their
hind legs when she rang a bell.

First she measured the exact amount of time the rats spent standing when the food was brought in. Then she
rang a bell just before each meal. The rats eventually started to stand on their hind legs when they heard the
bell.

a. What two IVs are being manipulated in the experiment?
b. What is the DV and how is it measured?
c. Why did the researcher measure the rats’ movements before introducing the ringing bell?

6. A researcher observed helping behaviour in a real-world setting. An actor pretending to be either drunk or
blind was required to collapse on a Melbourne underground train platform.

Sometimes the actor was a First Nations male and sometimes the actor was a non-First Nations male of about
the same age.

The researcher then recorded how long it took for help to be given.

a. What is the IV and how many values or levels does it have?
b. How is the IV manipulated?
c. What is the DV and how is it measured?

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.
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1.2 LEARNING ACTIVITY 4

VCAA exam questions

Question 1 (1 mark)
Source: VCAA 2021 Psychology, Section A, Q.21; © VCAA

Dr Dhanial investigated the effect of leading questions on recall. In the first week of the semester, university
students were randomly allocated to two groups (Group A and Group B) and asked to estimate how often they
ate chocolate during the summer holidays. Different forms of the question were used for each group:

¢ ‘Did you eat chocolate frequently and, if so, how much per week?’
e ‘Did you eat chocolate occasionally and, if so, how much per week?’
The table below represents Dr Dhanial’s results.

Group Leading word Estimate of chocolate
consumption per week

frequently 41

B occasionally 0.8

The independent variable in Dr Dhanial’s study was the
A. fallibility of memory.

B. wording of the question.

C. reconstruction of memory.

D. estimation of eating chocolate.

Question 2 (1 mark)

Source: VCAA 2020 Psychology, Section A, Q.34 (adapted); © VCAA

Parminder compared the effects of consumption of alcohol on reaction times in people at various stages of life.
His sample included participants aged 18 to 70 years. In the within subjects experiment, participants consumed

one standard drink of alcohol at half-hourly intervals until they reached 0.10% blood alcohol concentration (BAC).
Participants completed a series of computer-based tests for reaction times at BACs of 0.00%, 0.05% and 0.10%.

Additionally, once participants reached 0.10% BAC, Parminder asked all participants to write down on a lined
piece of paper their immediate feelings, thoughts and memories, and to provide an estimate of how long they
thought the tests ran for.

Which of the following includes both an independent variable and a dependent variable for Parminder’s study?

Independent variable Dependent variable
A. | age reaction time
B. | reaction time BAC
C. | cognitive performance amount of alcohol consumed
D. | amount of alcohol consumed BAC

Question 3 (1 mark)
Source: VCAA 2013 Psychology, Section A, Q.55 (adapted); © VCAA

Dr Tran conducted a controlled experiment on a technique for remembering nonsense syllables. The experimental
group used Dr Tran’s learning technique and had a greater recall of nonsense syllables than the control group.

In Dr Tran’s experiment, independent variable (IV) and dependent variable (DV) were
A. IV: participant characteristics; DV: learning technique.

B. IV: number of nonsense syllables correctly recalled; DV: learning technique.

C. IV: learning technique; DV: number of nonsense syllables correctly recalled.

D. IV: participant characteristics; DV: number of nonsense syllables correctly recalled.
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The following information relates to questions 4 and 5

A researcher was investigating whether the presence of speed cameras had any impact on driving behaviour. She
was interested in whether drivers slowed down if they knew speed cameras might be operating. She went to a
busy road where there was no evidence of speed cameras and recorded the speed of 100 drivers as they drove
past a particular point on the road. She returned to the same road one week later and installed large warning
signs saying speed cameras operated in the area. She then recorded the speed of 100 drivers as they drove past
the same point on the road that she used in the previous week.

Question 4 (1 mark)
Source: VCAA 2004 Psychology 2, Section A, Q.31 (adapted); © VCAA

What is the likely research hypothesis?

A. Warning signs have an impact on driving behaviour.

B. The more you drive the more likely you are to speed.

C. Warning signs lead to a decrease in speeding behaviour.

D. Warning signs are as effective as actually having visible speed cameras in reducing driving speed.

Question 5 (1 mark)
Source: VCAA 2004 Psychology 2, Section A, Q.32; © VCAA

The independent variable is

A. the presence of the warning signs.

B. paying attention or not to the warning signs.

C. the driving speed when the warning signs were present.
D. the driving speed when there were no warning signs

To answer these and additional questions online and receive immediate feedback, access learnON at www.jacplus.com.au.

Similarly, consider the way in which each of the
following potential variables that can have multiple
meanings might be operationalised for the purpose of
experimental research.

Operationalising independent and
dependent variables

Operationalising the IV and DV involves defining
how they will be manipulated or measured in the
experiment (or other investigation). This is an
important step because many of the behaviours and

e intelligence — a score on a standardised
intelligence test

mental processes psychologists investigate can have e memory — a score on a test of free recall
different meanings and can therefore be specifically e learning — the reduction in the number of
denied, manipulated or measured in more than errors when performing an unfamiliar task

one way. e anger — changes in blood pressure, heart rate
and respiration rate

e physical attraction — the number of times
someone touches another person

e Jove — the frequency of expressions of affection
such as kissing, touching and cuddling.

For example, consider an experiment to investigate
whether exercise provides relief from depression.
‘Exercise’, which is the IV, might be operationalised
as ‘walking at a particular pace for a specified period
of time on an automated treadmill’. ‘Depression’,

which is the DV to be measured, might be
operationalised as ‘the number of negative words
used in writing a creative story’, as it has been found
through previous research studies to be related to the
severity of depression.

Operationalising the IV(s) and DV(s) ensures that
these variables are precisely defined and explained
in terms of the ‘operations’ (procedures, actions,
or processes) by which they will be manipulated or
measured. The resulting definitions are sometimes
called operational definitions.
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There are several important benefits of variables
being defined precisely through operationalisation.
These include:

o It helps ensure the independent and dependent
variables are testable and therefore that the
research hypothesis is testable.

o All researchers involved in conducting the
experiment know exactly what is being observed
and measured and how this will occur. This
helps avoid experimenter biases and differences
that can affect the results in an unwanted way.

When the variables are defined in a very precise
way, another researcher interested in the results, or
perhaps even doubting them, will be able to repeat
the experiment in order to test (‘check’) the results
obtained for accuracy or to find out if the results are
relevant to other groups or situations.

When a study is replicated under the same conditions
using a similar sample and similar results are
obtained (i.e. the results are ‘repeatable’), there is
greater confidence in the validity of the results. There
is even greater confidence when replication under
different conditions achieves very similar results (i.e.
the results are ‘reproducible’). Alternatively,

if replication of a study fails to produce the same
basic findings, researchers have less confidence in the
findings reported for the original research.

The research hypothesis for an experiment may
refer to the operationalised variables (but this is
not essential). For example, consider a possible
hypothesis for the experiment on exercise and
depression:

People with depression who exercise regularly will
have fewer symptoms of depression than people who
do not exercise.

Note in this research hypothesis that:

e the IV is stated, including both its values i.e.
regular exercise and no exercise

e the DV is clear i.e. number of symptoms of
depression

o the expected effect of the IV on the DV is also
stated, specifically, the direction of the predicted
effect — that is, the way in which the two
groups (exercise and no exercise) are predicted
to differ (not simply that there would be a
difference).

Figure 1.8 (a) Exercise might be defined as walking at 7 km/h for 30 minutes on an automated treadmill. (b) Does
this dog look ferocious? The answer depends on how you operationalise ferocious.

18 Jacaranda Psychology VCE Units 3 & 4 Eighth Edition



Table 1.2 Ways in which IVs and DVs can be operationalised

Research question IV example DV example

Do students learn more
effectively in early morning
or late afternoon classroom
lessons?

¢ time of lesson

e score on a test of recall (amount of

information remembered)

If a teacher ignores a student’s
attention-seeking behaviour in

class, will this strategy reduce

the student’s attention-seeking
behaviour?

e teacher not paying attention to
attention-seeking behaviours

frequency of attention-seeking
behaviours

Does playing violent video
games cause aggressive
behaviour?

¢ avideo game classified by the
Commonwealth Government
censors as violent

number of presses of a button that
administers a shock to another
student

Does allowing a child to sleep
in the same bed as their parents
result in the child being overly
attached to the parents?

e child sharing bed with both
parents over a specified period
of time

frequency of separation anxiety
behaviours when either or both
parents leave the child alone with a
stranger

What types of jokes are funny
to people of different cultural
backgrounds?

e different types of jokes

number of audible laughs
detected by an audiometer and
number of smiles detected by an
electromyograph (measures facial
muscle contractions)

learnMORE | Operational definitions

learn

Access learnON to read more about the importance of operationalisation through the use of operational
definitions when conducting research.

1.2 LEARNING ACTIVITY 5

Review

1. What does operationalisation of an experiment’s independent and dependent variables involve?
2. List three potential benefits of operationalising variables.
3. Suggest how the IV and DV could be operationalised for an experiment on each of the following research

hypotheses.

. Anxiety causes forgetting.

. Crowding increases aggression

. Practice assists learning.
. Girls talk more than boys.

a
b
c. Relaxation minimises stress.
d
e

4. Suggest an operationalised IV and DV for each of the following research questions.

a. Does offering an incentive result in greater motivation to succeed?

b. What is the effect of rote learning of information on a person’s ability to recall the information when

needed?

c. Does being permitted to take a bottle of water into an exam improve performance in the exam?
d. Does parental attention increase the incidence of tantrum behaviour by toddlers?
e. Does sleep deprivation time cause an increase in reaction time when riding a bike?

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.
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1.2 LEARNING ACTIVITY 6

VCAA exam questions

Question 1 (1 mark)
Source: VCAA 2016 Psychology, Section A, Q.63; © VCAA

Dr Terrence is running an experiment to investigate the effect that room temperature has on the time taken for
people to fall asleep.

In this experiment, the independent variable is

A. room temperature.

B. time taken for people to fall asleep.

C. body temperature when people fall asleep.

D. time taken by people to adapt to room temperature.

Question 2 (1 mark)
Source: VCAA 2015 Psychology, Section A, Q.48; © VCAA

Dr Gregory wanted to test the effects of different methods of learning on memory retention. Equal numbers of
participants were randomly allocated to three different learning groups. Each group learnt the same list of words
that were presented on a computer screen, one at a time, in random order. For all groups, half of the words were
printed in upper-case letters and half were printed in lower-case letters.

Each group was given a different method of learning the words, as follows:

e Group A - For each word presented, participants were asked to report whether the word was printed in
upper-case letters or in lower-case letters.
e Group B - For each word presented, participants were asked to report whether the word rhymed with the
word ‘stop’.
e Group C - For each word presented, participants were asked to report whether the word was a kind of
animal.
After learning the list of words, participants were asked to recall as many words from the studied list as possible.

Dr Gregory then compared the mean number of words correctly recalled between the groups.

For Dr Gregory’s study, the independent variable and the dependent variable were, respectively, the
A. method of learning the word list, time taken to learn the words.

B. method of learning the word list, number of words recalled.

C. number of words recalled, method of learning the word list.

D. number of words in each list, number of words recalled.

Question 3 (1 mark)
Source: VCAA 2015 Psychology, Section A, Q.63; © VCAA

Dr Nguyen is a psychologist interested in investigating the effect of age on the cycling ability of Victorians. He
recruits 93 Victorian bike riders who responded to an advertisement that he placed in a newspaper.

The bike riders are divided into two groups:

e Group 1 consists of riders aged 20-39 years old.
e Group 2 consists of riders aged 40-59 years old.

The independent and the dependent variables in this study were, respectively,
cycling ability, age.

age, cycling ability.

cycling ability, 93 Victorian bike riders.

93 Victorian bike riders, cycling ability.

oOom»
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Question 4 (1 mark)

Source: VCAA 2004 Psychology 2, Section A, Q.33; © VCAA

A researcher was investigating whether the presence of speed cameras had any impact on driving behaviour. She
was interested in whether drivers slowed down if they knew speed cameras might be operating. She went to a
busy road where there was no evidence of speed cameras and recorded the speed of 100 drivers as they drove
past a particular point on the road. She returned to the same road one week later and installed large warning
signs saying speed cameras operated in the area. She then recorded the speed of 100 drivers as they drove past
the same point on the road that she used in the previous week.

The dependent variable is

A. driving speed.

B. the presence of the warning signs.

C. the location of the warning signs.

D. driving speed when there were no warning signs.

Question 5 (2 marks)
Source: VCAA 2006 Psychology 2, Section B, Q.9; © VCAA

Testing the Mozart effect

Previous research has shown that listening to certain types of classical music (for example, a Mozart concerto)
may increase performance on spatial-temporal tasks for a short period of time. However, this research has been
disputed.

Professor Williams aims to investigate the effect of classical music on a spatial-temporal task that involves paper
folding and cutting. He plans to find out if the effect exists for VCE students at Lake Hilltop Secondary College, a
coeducational country school.

Professor Williams recruits participants who are studying VCE at the school. He asks the first 40 students that
visit the library to participate. All 40 students provide signed informed consent.

The participants sit quietly for 20 minutes and then attempt the first paper folding and cutting test (Condition 1).

The same participants then listen to classical music for the next 20 minutes. Immediately afterwards they
complete a similar paper folding and cutting test (Condition 2).

Professor Williams asks a teacher, who does not know which test relates to which condition, to mark the tests.
The results are as follows.
Condition 1 (control): Mean test score = 8
Condition 2 (listening to classical music): Mean test score = 12
A statistical test on these results found that p < 0.05
For this study, what is the
i. independent variable? 1 mark
ii. dependent variable? 1 mark

To answer these and additional questions online and receive immediate feedback, access learnON at www.jacplus.com.au.
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1.3 Scientific investigation
1.3.1 Types of research methods

Scientific investigation methodology refers to the
specific techniques used to collect and analyse data in
an investigation; that is, what research method is used
to conduct a scientific investigation.

In contrast, the scientific method refers to the steps
that are followed to conduct the investigation; that

is, how the investigation is conducted. As you would
expect, each research method is based on, is a part of,
and reflects the scientific method.

The VCE Psychology Study Design (p.14) describes
the different types of research methods you should
consider when planning your own investigations.
The Study Design refers to them as ‘scientific
investigation methodologies’. Descriptions can also
be found in the Types of scientific investigation
methodologies learnMORE section in learnON.

Types of research methods

methodologies

Note that some of these methodologies require you to
collect data directly through your own experiments or
from first-hand observation, whereas others are based
on data that was not gathered directly by you but
rather was obtained by someone else. Furthermore,
some may be conducted within the classroom and
others in the field outside the classroom.

This resource focuses on research methods involving
observing and interacting with participants, either
within the classroom or in fieldwork in a selected
environment beyond the classroom. Figure 1.9 shows
how these methods may be classified into types.

Sample selection is common to all investigations. It

is undertaken early in the research process and is as
important as choosing a research method. We consider
key aspects of sample selection before examining
different types of research methods and the specific
features that distinguish them from each other.

l

Experimental methods

=
-

Measure relationship
between variables

Investigate what causes
an outcome

Correlational methods

Descriptive methods

Describe what
is occurring

Observational studies Self reports

(e.g. participant
observation)

Types of research methods

(e.g. specific activity,
behaviour, event
or problem)

(e.g. interviews,
questionnaire)

Experimental

Non-experimental

: l l l

Field
experiments

Laboratory

) Case studies
experiments

studies

Observational

' l l l

Correlational
studies

Simulation

Interviews .
studies

Questionnaires

Figure 1.9 Types of research methods. (a) The classification system may vary according to criteria such as the
purpose of the research, its specific procedures, the type of data that is collected and how the data are used.
(b) Sometimes research methods are classified more simply as experimental and non-experimental.
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learn

Access learnON for the Study Design’s
description of the different methodologies you
could use in your own investigations.

1.3.2 Population, sample and
sampling

When planning an investigation, the researcher needs
to decide who (or what) will be targeted for study in
order to test their hypothesis. Decisions also need to
be made about the sample composition, the sample
size and how the sample will be selected.

Population

In scientific research, the population does not
necessarily refer to all people (or animals) in the
world, in a country, or even in a particular city or
area. The term population refers to the entire group
of research interest from which a sample is drawn
and to which the researcher will seek to generalise
(apply) the results of their investigation.

A population targeted for research typically

has one or more characteristics in common; for
example, all VCE Psychology students enrolled at

a particular school, all VCE students in all schools,
all females, all females who have been diagnosed
with schizophrenia and are patients in a hospital, all
left-handed males, all registered nurses aged 25 to
30 years, all cigarette smokers, all twins, all 4-year-
old twins, or all 4-year-old identical twins born at a
particular hospital.

However, a population used for research does not
always involve living things. A population could also
be measurable objects or events such as all public
hospitals in Victoria providing adolescent mental
health services, all drug-related deaths reported by
the coroner in the previous 12 months, all EEG (brain
wave) recordings for an individual during a certain
period of time, the IQ scores of all students in a
particular school , all absences from a workplace in a
10-year period due to a stress-related problem, all the
days on which the temperature exceeded 30 °C, all
the words in the English language, or all of any other
specific source of data.

Sample

A sample is a subset or part of the population that is
selected for research purposes. For example, suppose
that a researcher is interested in conducting an
experiment to find out whether children who attended
a child care centre during their preschool years have
better language skills than children who did not
attend a child care centre. It would be impractical to
test every child who attended a child care centre and
every preschool child who did not. The researcher
would therefore select a sample with whom they
conduct their investigation.

A sample is always smaller than a population. When
studying people, psychologists can rarely be certain
about any behaviour or mental process that occurs
in a population because they can rarely study all its
members — it’s usually too large a group.

Consequently, researchers draw a sample that is
appropriate for testing their hypothesis and attempt

to generalise the results obtained for the sample

to the population from which it is drawn, or even
other groups or situations. This is why it is important
that the sample accurately reflect the entire population
of interest, although this is not always possible.

Population

Sample

Figure 1.10 A sample is a part of the population
chosen for study so it is always smaller than the
population.
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Sampling

Suppose a psychology lecturer at a university

wanted to find out which of two teaching methods

is more effective. The lecturer teaches two first-year
psychology classes, one that starts at § am and one
that starts at 4 pm. The lecturer uses one teaching
method for the morning class and a different method
for the afternoon class. At the end of the semester,
the lecturer finds that the final examination scores
are higher for the morning class. The researcher
concludes that from now on all lecturers will use that
particular teaching method for all classes. Is this a
valid or legitimate conclusion to draw on the basis of
the results obtained from the research?

The problem is that the two groups of participants
may not be sufficiently alike in personal
characteristics of relevance to the study and which
may therefore have influenced the results. For
example, people who enrol for lectures that start at
8 am may differ in some ways from those who enrol
for a 4 pm lecture. Some people prefer to get up
early, while others like to sleep late. Perhaps some
students had commitments, such as casual work or
other activities scheduled late in the afternoon, that
prevented them from enrolling in the 4 pm class.

This example highlights the importance of participant
sampling. Given the use of an inappropriate sampling
technique at the outset (and the failure to allocate to
groups in an appropriate way), it cannot be concluded
with confidence that the differences in the two
groups’ examination scores were caused solely by the
difference in teaching methods.

Sampling is the process by which a subset or part of
the population is selected for an investigation. The
population of research interest is often referred to as
the target population.

In psychology, sampling most often involves

selection of participants for inclusion in experiments,
observational studies, case studies, interviews, or other
research. Given that a population is not always people,
sampling can also involve selecting a specific activity
or process to study, time points at which to observe
individuals, data from a set of data, and so on.

Sampling is usually undertaken with the goal of
being able to use the sample to draw conclusions
about the larger population. This is not unlike the
goal of a medical researcher who analyses a sample
of someone’s blood to draw one or more conclusions
about all of that person’s blood.
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Sample selected
from population

Generalise back
to population

Figure 1.11 A sample is usually selected with the
goal of generalising back to the larger population.
A representative sample closely matches the
population in the distribution of key characteristics

Therefore, a sample should be selected in a scientific
way so that the results obtained can be legitimately
applied to its population. When sampling, it is
important to ensure that the sample lacks bias and is
like the larger population in as many ways as possible
so the results can be generalised to that group. It
must reflect its population in all the characteristics
that are important in the investigation.

For example, when selecting a sample for an
investigation involving people, the researcher will
consider personal characteristics of participants (or
subjects) that are important in the study.

‘Participant variables’ (or ‘subject’ variables) that are
considered important are those that can influence the
results of the study to be conducted. For example,

in an investigation on the soft drink and fast-food
preferences of adolescents, personal characteristics
of participants such as their age, sex, income, access
to retail outlets and cultural background are among
the variables that could be assumed to be important.
Variables such as height, hair colour, intelligence and
spatial abilities may be assumed to be not important.

When a researcher selects a sample that mirrors

or is approximately the same as its population,

the sample is called a representative sample. A
representative sample is a sample that closely
resembles the population from which it is drawn in
key characteristics. It is assumed the sample has the
minimum amount of possible errors in representing



the population. When a sample does not adequately
represent the key characteristics of its population it is
called a biased sample.

Sample size and representativeness

Sample size can impact on representativeness. Some
researchers have described the law of large numbers
in relation to sampling.

The law of large numbers suggests that as sample
size increases, the attributes (characteristics) of
the sample more closely reflect the attributes of
the population from which the sample was drawn.
For example, the more people who are selected
for an experiment, the more likely it is that they
will reflect and therefore be representative of the
population.

Larger samples also minimise the likelihood of an
unexpected sampling error resulting in a sample
which does not represent its population well and
would therefore make it difficult to apply the results
to that population.

To apply the law of large numbers in an everyday
situation, suppose you are deciding which of two
universities to attend. To help you make this decision,
you spend one open day at one of the universities
and one open day at the other. At each open day, you
attend a demonstration lecture for the course you are

most interested in studying. You like one presentation
much better than the other. Should this sample of
small lecturers and lectures influence your decision
about which university to attend? Can you see how
results from such a very small sample could be very
misleading? (Gazzaniga et al., 2011).

Although a relatively large sample may be preferred
for an investigation, this is not always possible,
especially for research with human participants.

For example, the required number of participants
may not be readily accessible or available, there
may be budgetary or time constraints, there may

be inadequate space available and other practical
considerations may limit sample size.

It should also be noted that bigger does not
necessarily mean better. The quality and usefulness
of the sample will be influenced by the sampling
technique used for its selection. In addition, for some
investigations, such as a case study, the researcher
may only be interested in a very small sample,
possibly only one person to study a single case.

There is nothing wrong with conducting well-planned
small investigations with small samples. The results
just need to be interpreted carefully and it is also
important to draw tentative (‘cautious’) rather than
firm conclusions, whether the results support or refute
the hypothesis.
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Figure 1.12 A representative sample closely matches the population of research interest in the distribution of key
participant characteristics. Generally, the larger the number selected, the more likely it is to be a representative
sample rather than a biased sample, depending on the sampling technique used to select them.
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1.3 LEARNING ACTIVITY 1

Review

1. Define the terms sample and population as they are used in research.
2. Distinguish between a representative sample and a biased sample with reference to Samples X and Y shown
below.

Population

Population

aaa -
bbb aabbbccc

Sample X Sample Y

3. Explain whether the sample shown below is biased.

Population

4. For the following research samples, identify two different populations from which each sample could be drawn.

a. 20 Year 10 girls and 20 Year 10 boys
b. 40 teachers who have been teaching for more than 10 years
c. 100 employees on leave from work because of stress-related reasons
d. 30 adults diagnosed as having an anxiety disorder
5. For the following research questions, identify a sample that might be used to conduct the investigation and a
population from which the sample could be drawn.

a. How can people with a fear of flying be assisted to overcome their fear?
b. Are children born to mothers aged over 40 years at greater risk of developing a mental health disorder?
6. What are two potential limitations of small sample size in an investigation where a larger sample was required?
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7. Source: VCAA 2021 Psychology, Section B, Q.3d; © VCAA

Effect of caffeine on Parkinson’s disease
by F. Marrow

Drinking caffeinated drinks has been associated with reduced tremors in people with Parkinson’s disease.
A recent study of 284 newly diagnosed Parkinson’s disease patients has gone one step further to explore
if the gender of a person changes the effects of caffeine on the severity of tremors. The researchers
interviewed the patients to understand their motor and non-motor symptoms and their caffeine
consumption history.

Of the patients, 204 were classified as caffeine drinkers (three or more cups per day, including coffee, tea
and energy drinks) and 80 were classified as non-caffeine drinkers (0 cups per day).

Results showed that, compared to non-caffeine drinkers, caffeine drinkers:

¢ had early onset of symptoms

® were younger

¢ had fewer motor and non-motor symptoms

¢ had lower resting tremor scores.
Interestingly, the relationship between caffeine consumption and tremor severity was only significant in
males.

Source: Bang-Hoon Cho, Seong-Min Choi and Byeong C Kim, ‘Gender-dependent effect of coffee consumption on tremor severity
in de novo Parkinson’s disease’, BMC Neurology, (2019) 19:194, https://doi.org/10.1186/s12883-019-1427-y

Identify one factor that these researchers should have considered when making generalisations about their
findings and outline how this factor can affect generalisability.
8. Source: VCAA 2008 Psychology 2, Section B, Q.14 (adapted); © VCAA

A researcher asked all the first year Psychology students (100 males and 100 females) from Kookaburra
University to participate in a study. Students were offered extra marks in their Psychology final score if they
agreed to participate.

Of the 200 students, 40 volunteered for the study (20 males and 20 females). The researcher wanted to
investigate whether the memories of first year Psychology students at Kookaburra University were increased
by sugar intake.

Identify the population and the sample in this study.

9. List three considerations when deciding on a target population and sample for your own investigation involving
participants.

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.

1.3 LEARNING ACTIVITY 2

Multiple-choice questions

1. The research sample is best describedasa_____ thatis selected froma _____ targeted for study.
A. participant; population
B. participant; group
C. subset; group
D. subset; population
2. There are 200 employees at an organisation where a researcher conducted an experiment to test a new
work stress management program. The researcher selected 50 participants from the 100 employees who
volunteered to be in the experiment.
In this experiment, there were ___ employees in the sample, and ____ employees in the population.
A. 50; 100
B. 50; 150
C. 50; 200
D. 100; 200 3
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3. Source: VCAA 2019 Psychology, Section A, Q.39 (adapted); © VCAA
Cora, a university student, conducts an experiment in a classroom to test the effectiveness of a therapy on
adolescent boys with a circadian sleep phase disorder. She recruits nine 16-year-old boys from a suburban
boys’ school to participate in her experiment.
If Cora were to replicate the experiment, what could she do to improve the likelihood of being able to
generalise her results?
A. Conduct the experiment in a controlled sleep clinic.
B. Use both male and female adolescents in the sample.
C. Use a control group to control for extraneous variables.
D. Include a larger sample of adolescent boys from both suburban and rural schools.

4. Source: VCAA 2015 Psychology, Section A, Q.65; © VCAA
Dr Nguyen is a psychologist interested in investigating the effect of age on the cycling ability of Victorians.
He recruits 93 Victorian bike riders who responded to an advertisement that he placed in a newspaper.
The bike riders are divided into two groups:

e Group 1 consists of riders aged 20-39 years old.
e Group 2 consists of riders aged 40-59 years old.

The population and the sample for this study were, respectively

A. Victorians, 93 Victorian bike riders.

B. 93 Victorian bike riders, Victorians.

C. 98 Victorian bike riders, Victorian bike riders.

D. Victorians who responded to the advertisement, 93 Victorian bike riders.

5. Representative sampling would involve

A. unexpected sampling errors.

B. participant selection in an unbiased way.
C. the law of large numbers.

D. generalising back to the population.

To answer these and additional questions online and receive immediate feedback, access learnON at www.jacplus.com.au.

1.3.3 Sampling techniques Random sampling

When used in relation to sampling and samples,
‘random’ does not mean ‘hit-or-miss’, which is a
common usage of the term. If fact, it is anything but
‘hit-or-miss’ or ‘haphazard’. Nor does random mean

There are different ways of obtaining a sample. Two
common sampling techniques are called random
sampling and stratified sampling.

Y Y

Random Stratified
sampling sampling

| |
¥

Sample
A subset of the population that is
selected for the investigation

Sample T ———

Figure 1.13 The sampling techniques that are specified in the VCE Psychology Study
Design. A stratified sample may also be randomly selected using a third technique called
stratified random sampling.
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selecting participants (or allocating them to different
groups or conditions) according to the whims of

the researcher. Using a random sampling technique
actually involves using a very careful, methodical
approach or plan.

Random sampling is a sampling technique that
ensures every member of the population of research
interest has an equal chance of being selected to be
part of the sample. A group selected in this way is
known as a random sample and the selection process
helps achieve a representative sample.

Although no sampling technique can produce a
completely unbiased sample, random sampling
achieves a good approximation, as it introduces the
minimum possible amount of error in representing
the population.

Random sampling can be conducted in a number of
different ways.

One way is to obtain a complete list of all members
in the target population (with appropriate contact
information). This list or source material is
commonly called a sampling frame. For example, an
electoral roll may be used as a sampling frame, or the
telephone numbers of all the people in a relevant and
current database may be used. If you were conducting
an investigation in your school, class rolls could be
used, but only those with the names of students in the
target population.

Other sampling frames can include a list of
employees in an organisation of research interest,

a list of members of an AFL club, patient files in a
hospital, and so on. Ideally, the sampling frame will
be in an electronic format so that it can be used on a
computer or tablet.

After the sampling frame is obtained, the researcher
could obtain a random sample using a simple lottery
procedure to select the required number of names.
The lottery procedure could involve drawing names
out of a box or tossing a coin. For example, if a
sheet of paper had all the names of the people in the
population on it, the sheet would be cut up into slips
of paper equal in size, with one name on each slip of
paper. The names would then be thoroughly mixed in
the box to help ensure their distribution throughout
the box. Then, names of sample members (or
research participants) could be drawn out ‘blindly’,
one at a time.

Figure 1.14 Under certain conditions, the lottery
procedure of drawing names of research participants
from a box is an appropriate random sampling
procedure because each member of the target
population has a genuinely equal chance of being
selected.

As a result of this simple but systematic procedure,
the likelihood that the sample is representative of the
population is increased, and so is the ability of the
researcher to generalise the results to the sample’s
population.

For example, if this procedure was used to select a
sample of five students from a small box with the
names of all 20 students in a psychology class, any
group of five names is equally likely to be selected as
any other group of five names.

A commonly used method when a large number of
participants is required is to assign a number to each
member of the target population, then use a digitally
generated list of random numbers to select sample
members.

Suppose you are interested in studying some aspect
of student behaviour at your school and you want

a random sample of 20 students. You would begin
with a list of all students currently enrolled at your
school. Then, each student is assigned a number. If,
for example, there are 1000 students, the first student
in the list is assigned number 1 and the last student
assigned 1000. A random number generator (available
for free online, at app stores, and in scientific
calculators) could then be used to produce 20
numbers that fall between 1 and 1000. The students
whose numbers are selected become the sample.
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Figure 1.15 One of many random number generator
apps that are freely available

For example, if the first random number is 47, then
the 47th person in the list is included in the sample;
if the second random number is 10, then the 10th
person in the list is selected, and so on until the 20th
participant has been selected.

If everyone in a target population does not have an
equal chance of being selected as a participant, then
sampling bias is said to occur. Sampling bias increases
the likelihood of a biased sample being obtained.

For example, a researcher might conduct a study
on stress management strategies used by Victoria
Police. A random sample could be obtained by
allocating a number to all Victorian police officers
and then selecting participants’ names using a
lottery method. However, sampling police officers
‘at random’ in a ‘hit-or-miss’ way in the street

or at a nearby police station would achieve a
biased sample rather than a truly random sample,
because not all Victorian police officers (the target
population) will have an equal chance of being
selected into the sample at these sampling locations
or when the sampling is done.

Sometimes a researcher may not find it necessary

or even desirable to use a random sample that is
fairly representative of a population of interest. For
example, a researcher interested in the language
development of children may intentionally undertake
a case study of a child raised in a harsh, deprived
environment where there is little or no opportunity
to learn language, rather than studying a sample

of ‘average’ children from a ‘normal’ home
environment.
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The most important advantage of random sampling
is that it helps ensure a highly representative sample,
thereby enabling generalisations with greater
confidence. The larger the sample, the more likely it
is that this will occur, but there is no guarantee that
the sample will be representative. For example, not
all those who have been selected may be contactable,
available or agree to participate, which can be a
problem when the sample size is small. Others may
agree to participate then refuse to do so or withdraw
(dropout) after the study commences.

The main limitation of random sampling is that it
can only truly be carried out if a complete list of the
target population is available. If available, it may be
difficult to gain access. For example, the list may

be protected by privacy policies or require a lengthy
process for permission to access. If accessed, the
process of random selection may be time-consuming.

Define the
population

Define the
sample size

Obtain a list of
the population

Step 4

Step 5

Select the sample

based on the
numbers generated

Figure 1.16 A random sampling technique using a
randomly generated number sequence




Table 1.3 100 randomly-generated numbers

47 113 958 780 970 553 464 936 767 23
10 220 410 818 167 792 578 197 935 188
963 389 990 846 10 673 537 790 300 577
323 362 597 32 518 232 665 802 208 103
404 860 252 631 401 191 414 624 770 26
559 193 861 383 917 650 972 997 358 878
120 459 448 472 489 823 703 871 400 671
821 617 883 21 62 130 169 274 746 84
284 981 605 372 393 656 16 516 809 610
451 141 799 687 490 628 90 155 533 912

These are 100 randomly-generated numbers (unsorted) to select a sample of 20 from a school’s student population of 1000.
The first participant selected for the sample would be the 47th student in the school list, the second selected would be the 10th

in the list, and so on.

Stratified sampling

In some research studies it is important to ensure
that particular subgroups in a population of interest
are represented in their known proportions in that
population.

For example, if a psychologist wanted to determine
the attitudes of Australian voters to asylum seekers,
they could reasonably expect that people’s attitudes
would differ depending on their age, sex, religion
and cultural or ethnic background. Consequently, the
psychologist would want to ensure that each of these
groups was represented in the final sample in the
same proportions that they were known to exist in the
voting population. This can be achieved by using the
sampling technique called stratified sampling.

Stratified sampling is the process of selecting a
sample from a population comprised of various
subgroups in such a way that each subgroup is
represented. It involves dividing the population to

be sampled into different subgroups (called strata),
then selecting a separate sample from each subgroup
(called stratum) in the same proportions as they occur
in the population of interest.

Socio-cultural factors such as residential area,

type of accommodation, age, sex, income level,
income type (e.g. wages or pension), educational
qualifications, language spoken or preferred, and
cultural background are examples of characteristics
that may be used as the basis of dividing a population
into strata.

The stratified sampling technique is commonly used
to study behaviour and mental processes that tend

to vary greatly among different subgroups within a
population. For example, suppose you were going to

undertake an investigation on the attitudes of students
in your school towards the use of rewards and
punishments by teachers. If you expect that attitudes
may differ among students in different year levels,
you would want to ensure each year level (stratum) is
proportionally represented in your sample.

In this case, you could first obtain separate lists of
the students in each year level and then randomly
sample from each list. If, for example, about 10%
of all students in your school are enrolled in year 12
and about 15% in year 11, then your sample would
consist of about 10% year 12 students and about
15% year 11 students. This would ensure students
from each year level are represented in about the
same proportions in the sample as they are in the
population (the school).

Using this stratified random sampling procedure
would help ensure that the sample is highly
representative of the population and therefore not
biased in a way you consider to be important. For
example, it would be biased if everyone in the
target population does not have an equal chance
of being a participant or if one or more groups
are significantly under- or over-represented in the
sample.

An important advantage of stratified sampling is

that it enables the researcher to sample specific
groups (strata) within populations for comparison
purposes; for example, males vs females, adolescents
above or below a certain age, people who work in
different departments of an organisations, or people
of different ages and cultural backgrounds who

have been diagnosed as having a phobia and will be
exposed to a new type of relaxation therapy to help
manage their anxiety.
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All students
in a school
100%

Population

Strata
(proportion in Y8
each year level) 20% Y10
15%
Y9
20%

Stratified sample
(number of participants from
4 each year level)

Figure 1.17 An example of stratified sampling

for a school-based investigation. Note how the
proportions in the sample match the percentages in
the population.

In addition, when there is random sampling from
appropriately sized proportions of the strata, this helps
ensure a high degree of representativeness of all the
strata, which means that there can be greater precision
in the study and its findings when compared to the
standard random sample taken from one larger group.
However, obtaining a stratified random sample using
set proportions is usually very time-consuming and
difficult to achieve so the procedure is not often used.

A major limitation of stratified sampling is that,

like random sampling, it can be carried out only if
complete lists of the target populations are available
and accessible. However, if accessed, a representative
sample cannot be obtained unless stratified random
sampling is used. Either way, stratified sampling can
be a very time-consuming and complex procedure,
and therefore expensive procedure, more so than
standard random sampling.
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Step 1
Define the
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Step 2
Define the
sample size

Step 3
Choose the
relevant strata

Step 4
Determine sample

size of each stratum

Step 5
Obtain a list of
the population

Step 6
Obtain lists of the
relevant strata

Step 7
Choose the
sample size

for each stratum

Step 8
Calculate
proportionate size of
_each relevant stratum _

Step 9
Randomly select
a sample from
each stratum

Figure 1.18 Steps in stratified random sampling. The
technique involves identifying all of the people within
each stratum of research interest, then randomly
selecting samples from within each stratum. using
set proportions.




Figure 1.19 Convenience sampling is another sampling technique that is used in psychology, but the one
which is least likely to achieve a random sample and most likely to produce a biased sample. The technique
involves selecting participants who are readily or easily available. For example, a researcher may be interested
in strategies of buskers (street performers) that are more or less likely to promote audience donations, such as
eye contact, verbal interaction, and involvement of audience members as active participants. Different buskers
at known locations may simply be entered into the sample and observed, and, if required, their voluntary
participation may be sought (e.g. for an interview).

learn
learnMORE | Convenience sampling

Access learnON for more information about convenience sampling.

Resources

Teacher digital document Practical activity — Testing different sampling techniques

1.3 LEARNING ACTIVITY 3

Review

1. Complete the table below to summarise key features of the sampling techniques.

random sampling

stratified sampling

2 Suppose that you are required to determine the typical amount of nightly sleep of students at your school or
college.
a. Briefly describe a random sampling and stratified sampling procedure for selecting research participants.
b. Explain which of the sampling techniques would result in the most highly representative sample.
c. Consider the sampling technique described in Figure 1.19.
i. How could you select a convenience sample?
ii. What would be a significant limitation of this sample when compared to a random sample?

3. You want to compare the lifestyles of VCE students in Melbourne and Mildura.

a. Define your population.
b. How could you obtain a random sample from each of these populations? [
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4. You want to test short-term memory capacity in preschool children, teenagers and people aged over 65 years.

a.
b.

5. a.

Define your population.
How could you obtain a random sample from each of these populations?

A researcher investigating variables that influence consumer decision-making will conduct a brief, three-
item survey outside a Myer store in a shopping mall on a Friday evening. The researcher will toss a 20
cent coin when ready to interview someone. If the coin shows heads, the person exiting the store will be
interviewed. If the coin shows tails, the person will not be interviewed.

Explain whether the researcher will obtain a random sample.

. Another researcher will conduct the same survey at the same location but will vary the sampling technique.

Instead of tossing a coin, the researcher will interview every twentieth person who exits the store.
Explain whether the researcher will obtain a random sample.

6. Explain why each of the following research studies is likely to have sample bias.

a.
. a television or radio call-in survey

. a telephone survey of aged pensioners at 6 pm on weeknights using landlines to their homes

. a survey based on the number of ‘likes’ for a Facebook post

. a psychologist working at a rehabilitation centre for people with a brain injury accesses some of their

® Q0T

=h

a survey on binge-drinking behaviour in a popular teenager’s magazine

relatives for a study on their coping strategies

. aresearcher interested in the age and sex of gamblers who play the pokies interviews people entering a

local gaming venue during a 4-hour period on a weekday afternoon

7. Consider the newspaper advertisement below, then answer the following questions.

=h

How does long-term cannabis use affect
your brain and memory?

The University of Melbourne is
conducting a study examining
how heavy, long-term cannabis
use (daily or almost daily use
for 10+ years) affects the brain.
There are two parts to the study:
a memory testing session and
a brain scanning session. Each

session takes approx. two hours
and participants receive $50 in
Coles Myer vouchers for each
session. Participants should be
betw. 18-35 years old, not using
other drugs or alcohol regularly,
and NOT have a diagnosed
mental illness.

. ldentify the target population for the sample.
. A sample obtained through an advertisement is sometimes described as a ‘self-selected’ sample. In what

way is this type of sample self-selecting?

. Will advertising for research participants and using a gift voucher or incentive payment result in sample

bias? Explain your answer.

. Will exclusion of some respondents from the sample result in sample bias? Explain your answer.
. How representative is the sample obtained using the advertisement likely to be?
. Will the researcher be able to generalise their results from the study described in the advertisement?

Explain your answer.

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.
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1.3 LEARNING ACTIVITY 4

VCAA exam questions

Question 1 (1 mark)
Source: VCAA 2010 Psychology 1, Section A, Q.31 (adapted); © VCAA

A researcher wishing to repeat Bugelski and Alampay’s study believes that the age and gender of participants
may influence the results. The researcher ensures that these characteristics are represented in the sample in the
same proportion as in the population of research interest.

This is known as

A. random sampling.

B. stratified sampling.

C. representative sampling.
D. proportional sampling.

Question 2 (1 mark)
Source: VCAA 2008 Psychology 1, Section A, Q.30; © VCAA

Alex is conducting an experiment on visual perception and wishes to use random sampling to select her
participants from the population of VCE students at her school.

An appropriate method would involve

A. calling for volunteers.

B. selecting every fourth student who enters the VCE common room.

C. organising participants alphabetically by surname and selecting every second participant.

D. assigning each VCE student a number and putting all numbers into a box and drawing out 20 numbers.

Question 3 (1 mark)
Source: VCAA 2006 Psychology 1, Section A, Q.31; © VCAA

Christopher would like to carry out an experiment that tests the effect of context on perceptual set. He wishes to
test a sample of students and then generalise the results to all the VCE students at his school.

Which of the following methods for selecting participants is most likely to produce a sample that is representative
of the population?

A. using the first 25 VCE students who respond to an advertisement in the school’s newsletter

B. selecting the first 25 VCE students who walk into the library during lunchtime

C. testing everyone in his VCE psychology class (25 students)

D. generating a random list of 25 names from a list of all VCE students in the school

Question 4 (1 mark)

Source: VCAA 2002 Psychology 2, Section A, Q.43; © VCAA

Which of the following best describes a stratified sample?

A. a sample that is made up of people from different cultures

B. a sample of people who are selected for certain characteristics
C. a sample that equally represents all members of a population

D. a sample that includes both an experimental and a control group

Question 5 (3 marks)
Source: VCAA 2016 Psychology 1, Section B, Q.9; © VCAA

The Sunnydown Basketball League has 1500 players aged 12-18.

Explain how a researcher could design a random sampling procedure to investigate the effect of sports drinks on
the performance of under-16 basketball players in the Sunnydown Basketball League.

To answer these and additional questions online and receive immediate feedback, access learnON at www.jacplus.com.au.
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1.4 Controlled experiments

The VCE Psychology Study Design emphasises
the controlled experiment — an experimental
investigation of the relationship between one or
more IVs and a DV, controlling all other variables.
In particular, the researcher can investigate whether
there is a cause-effect relationship between an IV
and DV.

A properly conducted controlled experiment depends
on rigorous control. This essentially involves taking
steps to prevent or minimise the possibility that
anything other than the IV(s) will affect the DV and
therefore the results.

In this section, we consider key features of the
controlled experiment and why it can be used to
investigate causes of behaviour and links between
behaviour and mental processes.

1.4.1 Experimental and control
groups

In a relatively simple experiment, the participants

are allocated to one of two groups. One group of
participants, called the experimental group, is
exposed to the IV under investigation. This group

is often said to be in the experimental condition.

A second group of participants, called the control
group, is not exposed to the IV under investigation.
This group is said to be in the control condition. The
responses of those in the control group are compared
with the responses of participants in the experimental
group who are exposed to the IV under investigation.

Experimental group Control group

IV present IV not present
Measure Measure
effect on DV effect on DV

t )

Is there a difference?

Figure 1.20 A simple experiment with one
experimental group and one control group
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For example, consider an experiment to investigate
whether displaying posters of rock stars wearing a
particular brand of jeans increases sales of that brand.
The experimental group is exposed to a condition
whereby posters showing rock stars wearing the jeans
are displayed prominently in a jeans store, while the
control group is not exposed to the posters. The DV
might be the number of pairs of that brand of jeans
sold (this experiment is shown in Figure 1.21 on the
next page).

The control group provides a standard or baseline
(‘reference point’) against which the performance of
the experimental group can be compared to determine
whether the IV has caused some change in, or
affected in some way, the behaviour or event being
measured (the DV). Without a control condition in
this experiment, it would not be possible to assess the
influence of an IV; for example, whether the posters
of rock stars wearing the jeans affected the number of
pairs of jeans purchased.

If a significantly greater number of these jeans are
purchased by participants in the experimental group,
the experimenter may assume that the difference
between the two groups was caused by the exposure
of the experimental group to the posters of rock stars
(IV). However, in order to make this assumption, the
experimenter must be confident that no variable other
than the IV being tested had an excessive influence
on the purchase of jeans.

It is important that the experimental group and the
control group are as similar as possible in personal
characteristics that might cause a change in the DV.
For example, one group should not have significantly
more participants who have access to more spending
money so that this doesn’t become a possible reason
for the difference in jeans purchased that may be
recorded. It is also necessary to treat the two groups
the same, except for exposure of the experimental
group to the IV. For example, one group should not
receive more or better quality customer service than
the other.

Both of these conditions are necessary so that if

a large enough change occurs in the experimental
group and does not occur in the control group, the
researcher can be more confident in concluding that
it was the IV that most likely caused the change and
not some other variable.



Research hypothesis
Displaying posters of rock stars wearing brand X jeans increases
brand X sales.

V v

Experimental group Control group
Exposure to posters with Non-exposure to posters with
rock stars wearing brand X jeans rock stars wearing brand X jeans

v '

Number of brand X jeans purchased

Is there a difference?

Figure 1.21 Experimental design to test whether
displaying posters of rock stars wearing a particular
brand of jeans increases sales of that brand

Some controlled experiments do not have an
experimental group and a control group with
different participants. Instead, they have one group
of participants who are exposed to both the control
condition and the experimental condition. For
example, to study the influence of rock music on
people’s concentration while driving, a group of
participants could have their driving abilities tested in
a simulator while no rock music was playing (control
condition). The same group would later be tested
again in the simulator while there was rock music
playing (experimental condition). The test results of
the same group under the two different conditions
would then be compared.

A researcher may also conduct a controlled
experiment with multiple experimental groups;
for example, to compare different levels of an IV.
In such cases, there may or may not be a control

group.

Sometimes the experimental condition and control
condition are collectively called experimental
conditions, which literally means ‘all the conditions
of the experiment’. When this expression is used,
the condition in which the IV is present is often
referred to as the ‘treatment condition’ because the
IV is the ‘treatment’ to which the participants are
exposed.

1.4.2 Random allocation

The method of selecting the sample is important
in ensuring it is unbiased and representative of
the population being studied. Equally important
is the way in which participants are placed in the
experimental and control groups (or conditions).

In an ideal research world, when a control group is
used, everything about the experimental and control
groups would be identical except for the IV. In
reality, however, it is to be expected that there will
be individual participant differences that may be
uncontrolled variables and make it difficult to isolate
the effects of the IV on the DV. Consequently, it is
important to ensure that participant-related variables
that might affect the results of the experiment are
evenly spread in the experimental and control groups.

One way of minimising differences in the
composition or make-up of the experimental and
control groups is to randomly allocate participants to
these groups.

Random allocation, also called random assignment,
is a procedure used to place participants in groups (or
conditions) so that they are as likely to be in one
group as the other. This means that every participant
has an equal chance of being selected for any of the
groups to be used. Participants are just as likely to be
in the experimental group as the control group.

As with random selection, random allocation can

be achieved using a lottery procedure in which
chance alone will determine the group to which each
participant is assigned. For example, tossing a coin
and drawing ‘names out of a hat’ are also appropriate
ways of randomly allocating participants to groups.

With a sufficiently large number of participants, it
is reasonable to assume that each group will end
up with the same kind of spread of participant
characteristics, abilities and backgrounds that may
affect the DV and therefore the results.

The purpose of random allocation of participants is to
obtain groups that are as alike as possible in terms of
participant variables before introducing the IV. With
random allocation of participants to the experimental
and control groups, researchers can more confidently
conclude that if there is a significant difference in
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Figure 1.22 Coin tossing and drawing names from a container can be used for random allocation to groups.

the responses of the experimental group to the DV
when compared with the control group, then it most
likely had something to do with the effect of the IV.
Consequently, random allocation is an important
means of experimental control. Population

For a classroom experiment, placing all males in
one group (or condition) and all females in the other
group would not be a random allocation procedure.
Similarly, assigning the people seated in the front half Random selection (to ensure
of the room to one group and the people seated in the representativeness)
back half to the other group is not random allocation.
There could be a difference in one or more personal
characteristics of participants who prefer to sit at the
front or back of the classroom.

Random allocation does not guarantee that
participants in the different groups or conditions are
entirely equivalent before the experiment begins.
However, it does reduce the likelihood of differences
being present due to ‘chance’ factors, which helps
rule out possible alternative explanations of the

Random allocation
(to ensure
equivalence)

change measured in the DV. The likelihood of chance CiieL 1 Ciielp 2

. R . . e.g. experimental e.g. control
differences in participant variables between or even group group
within groups tends to be reduced further as the v) (no IV)
sample size of each group increases.
Random allocation is different from random A T

sampling. Random allocation is used to place
participants in groups whereas random sampling
is one of the methods that can be used to select Figure 1.23 A simple experimental design with
participants for an experiment. Random sampling, UL Bl e WSS e (el sgmpling L =Ees!
however, is based on the same principle of ‘equal participants and random allocation to assign them

Is there a difference?

. .. to either condition
opportunity for all participants’.
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Random sampling and random allocation can also be
distinguished in relation to the internal and external
validity of the experiment (or any other research
study).

Since random sampling involves selection of
participants from a target population, it is crucial
for the generalisability of the results and therefore
external validity. After all, random sampling is used
so that the participants will better represent the
population from which they are drawn — the goal
being to generalise the results for the sample to its
population.

In contrast, random allocation is more related to the
research itself. It is used with the goal of being able
to draw conclusions about the causal effect of the

Resources

IV on the DV. After all, participants are randomly
allocated in order to help ensure that the experimental
and control groups are as similar to each other as
possible (i.e. equivalent) prior to manipulation of

the IV. Non-random allocation usually leads to
non-equivalent groups, meaning that any change in
the DV might be due to the groups being different

in participant variables rather than the IV alone.
Therefore, random allocation is most related to
internal validity.

The consequences of random selection and random
allocation are clearly very different, and a good
research design will use both whenever possible to
help ensure both internal and external validity (see
section 1.15.5).

Teacher digital document Practical activity — Testing random allocation

1.4 LEARNING ACTIVITY 1

Review

1. List three key features that distinguish a controlled experiment from other research methods.
2. a. Distinguish between experimental and control groups (or conditions) in relation to the IV.
b. Why is it important for the experimental and control groups to be as similar as possible in personal

characteristics that may affect the DV?

c. In what other way must the experimental and control groups be alike?

3. What is the purpose of using a control group in an experiment?

H

. What is random allocation?

5. What does random allocation achieve in relation to groups selected for an experiment and why is it assumed

that this is possible?

6. Why is random allocation considered to be a crucial feature of good experimental design? Give an example of
a random allocation procedure that could be used for a class experiment at school.

7. How do random sampling and random allocation relate to the validity of an experiment?

8. A researcher will conduct an experiment to find out whether people get a better score on a video game when
cheered or jeered (‘booed’) by an audience of peers about the same age rather than when they play the game

by themselves.

a. Suggest how the IVs and DVs could be operationalised for the experiment.

b. What are the experimental and control groups and how are their conditions different?

c. Suggest three variables other than the IV that have the potential to influence the DV and would need to be
controlled so that the effects of the IV can be isolated.

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.
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1.4 LEARNING ACTIVITY 2

Multiple-choice questions

1. All controlled experiments use
A. random sampling.
B. a control group.
C. independent and dependent variables.
D. All of the above are correct.

2. Source: VCAA 2013 Psychology, Section A, Q.22; © VCAA
In an experiment studying the impact of meditation on stress, the control group should

A. not meditate at all.
B. meditate as often as the experimental group.
C. be able to choose whether to meditate or not.

D. meditate more often than the experimental group.

3. Source: VCAA 2008 Psychology 1, Section A, Q.31 (adapted); © VCAA
In an experiment, the group that is not exposed to the independent variable is known as the

A. experimental group.

B. experimental condition.
C. random group.

D. control group.

4. Being randomly allocated to a condition in an experiment involves being
A. assigned to one of the conditions on the basis of chance alone.
B. randomly chosen as a participant from a population of research interest.
C. assigned to a group on the basis of specific characteristics of research interest.

D. randomly assigned to the experimental group.

5. Random allocation is used in experimental research to help ensure

A. all participant variables can be measured.

B. control of participant variables that can influence the DV and therefore the results.
C. an equivalent number of participants are in the experimental and control groups.
D. participants remain unaware of the group to which they have been allocated.

To answer these and additional questions online and receive immediate feedback, access learnON at www.jacplus.com.au.

1.4.3 Experimental designs

There are different types of experimental designs
that vary in terms of their specific procedures and
complexity. Three of these designs are the between
subjects, within subjects and mixed design. As with
all research methods, each design has advantages and
limitations.

Between subjects

In an experiment with a between subjects design,
also called independent groups, each participant (or
‘subject’) is randomly allocated to one of two (or
more) groups or conditions and provides one score
for data analysis.
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The simplest between subjects design uses two
groups — most often one group as the experimental
group and the other as the control group, but a
control group is not always used.

For example, suppose a researcher is interested in
investigating the effects of loud music (an IV) on
problem solving (a DV). The experimental group
could be given a problem-solving task to complete
while loud music is playing and the control group
would be given the task to complete without any
music playing. Performance of participants under
each condition would then be compared with
reference to scores achieved on the problem-solving
task. For example, a mean score could be calculated
for each group to enable a quick comparison.



As with all controlled experiments, random allocation
is an essential feature of the between subjects design
in order to control individual participant differences.
Random allocation to the different conditions will
help ensure groups are well matched on participant
variables and therefore fairly equivalent. For example,
in the problem-solving experiment, each group would
have a similar spread of relevant variables such as
problem-solving ability, motivation, educational
background, prior experience with the type of
problem-solving task used in the experiment, mood,
and so on.

Random selection

|

Sample

Random allocation

Experimental group
(loud music) or (no music)
IV present IV absent

l l

Score on problem- Score on problem-
solving task solving task
DV DV

! I

Is there a difference in performance?

Control group

Figure 1.24 In a controlled experiment with a
between subjects design, participants are randomly
allocated to the different groups (conditions) to
help ensure participant variables that can cause a
change in the DV are uniformly distributed across
the groups.

The bigger the groups, the more likely it is that

a uniform spread of characteristics and abilities

will be achieved. Although random allocation does
not guarantee that different conditions are entirely
equivalent in the spread of participant variables, it
does greatly reduce the likelihood of differences so
that the effect(s) of the IV on the DV can be isolated.

The between subjects design is very common in
experimental research. An advantage is that, unlike
the within subjects design which uses the same
participants in the experimental and control groups,
there is not often a need to spread out the time period
between the different experimental conditions. This
means that the experiment can usually be completed
on one occasion, which also helps ensure participant
attrition (‘dropout’ rate) is negligible. There are also
no order effects between conditions to control.

However, there is often a need for a larger number

of participants to help ensure the spread of
participant variables within the sample will match the
distribution within the population. In addition, there
is less control over participant variables than in other
designs, especially when a small sample is used.

Within subjects

In a within subjects design, also called repeated
measures, each participant (‘subject’) is in both

the experimental and control groups or all the
treatment conditions (if there is no control group).
The groups (or conditions) are therefore identical in
composition so individual participant differences may
be controlled.

For example, consider the researcher interested in
loud music and problem-solving. Using the within
subjects design, a group of participants would be
given a problem-solving task to complete while loud
music was playing, and the same group would then
be tested on a similar, equally difficult, problem-
solving task but without any music playing. This
means each participant would experience both the
loud music and no music conditions while solving
similar problems. How well all participants solved
problems would be measured twice, once after each
condition of loud music and no music respectively
(hence the term ‘repeated measures’ that is also used
to describe this experimental design).

This design would give the experimenter strict
control over all the possible participant variables
that could influence problem-solving ability, such
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as individual differences in problem-solving ability,
levels of motivation, and so on.

Participant differences that could influence the DV
in an unwanted way but which may not have been
identified by the experimenter will also be controlled
because the participants in both conditions are
identical in every respect.

When planning a within subjects experiment, the
experimenter has to consider order effects that
are likely to arise for this type of design. For
example, performance on a problem-solving task
that is completed second may be better because
of the experience gained in completing the first
task. Participants may perform better because
they have practised the task or have gained other
useful knowledge about the task or the experiment.
Alternatively, participants’ performance may be
impaired by effects such as fatigue or boredom,
and they may not perform as well on the second
occasion.

In either case, the order effect is an unwanted
variable that needs to be controlled because the
experimenter cannot be confident about whether

the IV or order effect caused the change in the DV.
Procedures for controlling order effects are explained
in subtopic 1.10 on sources of error.

The main advantage of the within subjects design is
that it can effectively control the unwanted influence
of variables arising from individual participant
differences. For instance, it can be assumed that

any difference in performance on the DV in each
condition of the experiment is unlikely to be due

to individual participant differences because each
participant is in every condition.

Another advantage is that this design also tends to
require a relatively smaller number of participants
when compared with other designs because the same
participants are in all conditions.

However, the within subjects design also has
limitations. Although this design keeps individual
participant differences constant, it does not
necessarily control all participant variables that can
influence the results. For example, some participants
may guess what the experiment is about as they
compare the two conditions, creating expectations
and beliefs that lead to unnatural responses. Other
order effects in addition to practice and fatigue are
also more likely to occur with this design.
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The within subjects design can also result in
unwanted participant attrition (loss) before the
experiment is completed. It is most common when
the repeated measurement of the DV requires a
considerable amount of time per participant, so that,
to reduce fatigue or overload, the researcher spreads
out the time between the different conditions over
several days. Then, participants show up for the first
session but do not return for the second one. It is
also possible for some participants to find the first
condition boring and not attend the second simply
because they don’t want to.

Population

Random selection

v

Sample

Random allocation

Experimental group
(loud music) or (no music)
IV present IV absent

l l

Control group

Control group

Experimental group
(no music) (loud music)
IV absent IV present

l l

Scores on problem- Scores on problem-
solving task solving task
DV DV

! ]

Is there a difference in performance?

Figure 1.25 In a controlled experiment with a within
subjects design, the same participants are in both
the experimental and the control groups (or all
experimental groups if no control group).




Mixed design

A mixed design experiment combines features of
both a between subjects design and a within subjects
design. This means that the researcher can assess the
potential differences between two or more separate
groups of participants (i.e. between subjects) as well
as change in the individual members of each group
over time (i.e. within subjects).

For example, suppose that a researcher is interested
in studying how lack of sleep might affect the
performance of air traffic controllers who work in
towers with the responsibility of managing aircraft
arriving and departing from airports.

Sleep deprivation time will be the IV and the

amount of time will be varied for different groups of
participants. For the DV, the researcher decides to use
a task for which participants have to detect targets

on a computer screen. The targets are presented like
the blips of light representing planes they track on a
radar screen. A participant’s score will be the number
of targets detected during a 90-minute session.

Fifteen volunteer participants will be randomly
allocated to one of three groups: Group 1 who have
been awake for 2 hours, Group 2 who have been
awake for 12 hours, or Group 3 who have stayed
awake and therefore had had no sleep for 24 hours.
This will be the between subjects feature of the
experiment.

Because an air traffic controller’s job during an 8
hour shift involves a number of sessions separated by
breaks, the researcher decides to test each participant
during 4 sessions, with a 30-minute break between
each. This will be the within subjects feature of the
experiment.

In sum, different participants will be initially
allocated to different groups to assess the effect of
one level of the IV for each group (the between

Table 1.4 Three experimental designs

subjects variable), then all the participants will

be assessed under all the levels of the IV to study
change in performance over time (the within subjects
variable). The researcher’s data will comprise three
sets of scores for each of four sessions, with four
scores for each participant. Note that in the mixed
design there are two or more IVs, one of which is

a between subjects variable and one of which is a
within subjects variable.

An experimenter might also use a mixed design to
study the influence of different types of music on
relaxation. Participants could be randomly allocated
to either a control group (listening to no music) or
one of two experimental groups (one listening to
classical music and one listening to rock music).

The experimenter could then administer a pretest

to participants in all groups in order to determine

the baseline level of physiological arousal prior to
hearing any music and then introduce the music and
test participants while they listen. After stopping the
music, the experimenter could administer another test
(a post-test) to determine what specific reduction in
arousal may have occurred throughout the listening
period.

In this experiment, music type is a between subjects
variable (each participant hears only a single genre of
music) and physiological arousal is a within subjects
variable (each participant is assessed on this variable
on multiple occasions and the different assessments
compared) (American Psychological Association
[APA], 2022).

The main advantage of the mixed design is that
the researcher can capitalise on the strengths of
the between subjects and within subjects designs.
In particular, fewer participants are needed for the
experiment and there is greater sensitivity in the
results; that is, they tend to be more precise and
detailed.

Experimental design Key feature

between subjects

Each participant is randomly allocated to one condition (group) only and each
participant provides only one score for data analysis.

within subjects

Each participant is involved in all conditions and provides multiple scores

mixed design

Combines features of both the between subjects and within subjects designs
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1.4.4 Experimental settings

Psychological experiments can be conducted in a
laboratory setting called a laboratory experiment,
or outside the laboratory in a field setting and
therefore called a field experiment.

A laboratory setting usually enables stricter control
of variables but is sometimes criticised because of its
artificiality, depending on what is studied. In a field
setting, the conditions of the experiment are usually
less strictly controlled, but it has the advantage of
being able to make observations of participants’
behaviour in a real world environment where their
behaviour is likely to occur more naturally.

Some experiments conducted in field settings are
called natural experiments. A natural experiment
takes advantage of a naturally occurring event — the
IV is naturally occurring and is not manipulated by

——

W
e
*

the experimenter, often because it is impossible or
unethical to do so.

For example, a researcher may study the effect of a
catastrophic event such as bushfire or flood on stress-
related ill health. In this case, the IV is a bushfire

or flood, a naturally occurring event. However, the
IV is not controlled by the experimenter and there
may be many uncontrolled variables. For example,

in a bushfire study, it may be difficult to determine
whether stress-related ill health (the DV) is caused by
fire, smoke or stress due to loss of one’s house.

In a true experiment, the researcher can manipulate
the IV, so a natural experiment is often described

as a quasi-experiment because it looks like an
experimental design (‘quasi’ means ‘resemble’) but
the researcher does not actually manipulate anything
and it lacks random allocation.

Figure 1.26 Experiments in psychology can be conducted in both laboratory and field settings. (a) In a laboratory
setting, team work may be observed and measured in a controlled situation established by the experimenter.
(b) In a field setting, team work may be observed in a real-world situation, but less control of conditions is

possible.

Laboratory setting

<m0

Field setting

Control

Figure 1.27 The trade-off between experiments conducted in a laboratory or field setting. Control increases in a
lab setting but artificiality reduces generalisability and vice versa in a field setting.
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1.4.5 Advantages and limitations
of experiments

A key feature of a typical psychological experiment
is the experimenter’s attempts to control the
conditions in which a behaviour or event of interest
occurs, whether the experiment is conducted in a
laboratory setting or in a real-life setting. As well as
controlling the IV and using a suitable measure for
the DV, the experimenter also attempts to minimise
or eliminate the influence of unwanted variables to
concentrate entirely on the effect the IV has on

the DV.

Elimination of all such variables is not always
possible, but control is usually greater than in other
research methods, especially if the experiment is
conducted in a laboratory setting. For example, if an
unwanted variable is identified when designing the
experiment and that variable cannot be removed, then
the experimenter may attempt to minimise its effects
to an acceptable level or monitor its effects and

take account of those effects when interpreting the
results and drawing conclusions. Consequently, the
experiment has several advantages when compared to
other research methods.

An important advantage is that the IV can be
manipulated under controlled conditions in order
to observe the effect on the DV, therefore making
it possible to test if there is a cause-and-effect
relationship between the IV and DV.

In addition, because controlled conditions are
known conditions, the experimenter can set up the
experiment a second time and repeat it to test (or
‘check’) the results. Alternatively, the experimenter
can report the details of an experiment in such a
precise way that others can replicate the experiment
and test the results. Replication is very important
because when an experiment is repeated and similar
results are obtained, there can be greater confidence
in the consistency (reliability) and (accuracy) validity
of the results obtained.

Although experimental research has the distinct
advantage of being able to provide information about
causal relationships between variables, experiments
also have limitations. For instance, some research
questions of importance in society cannot be studied
experimentally for ethical or practical reasons.

These include questions relating to mental health,
racism, poverty and homelessness. For example, it is
not ethically permissible nor possible to manipulate

or control a person’s mental wellbeing or whether
they are poor, homeless or abused. Similarly, the
experimenter cannot break up families to measure the
effects of family separation. Nor would the laboratory
always be the best setting for testing variables such as
grief, hate or love. It may be difficult for participants
to express these emotions very realistically in a
laboratory setting.

The experimenter can randomly select participants
from a target population to measure characteristics
that already exist, but they cannot administer a
‘treatment’ such as mental health, race or grief.
Personal characteristics of individuals cannot actually
be manipulated. The experimenter cannot, for
example, randomly assign a person to be a male and
another to be 18 years old, or to make someone have
dementia, a particular personality type or a higher
level of self-esteem than someone else.

When the artificiality of a laboratory setting is a
significant limitation, it may be possible to conduct
the experiment in the field. But this may expose
another limitation. Although a field experiment occurs
in a real-life setting and therefore has a relationship
to the real world, it is often difficult to strictly control
all variables because of the unpredictability of that
type of setting.

The ability to more strictly control variables is an
advantage of the laboratory setting, however, it can
be too dissimilar to real life. In some cases, bringing
someone into the unfamiliar environment of a
psychology laboratory can change their behaviour
to the point where it is not appropriate to generalise
the observed behaviour to situations outside the
laboratory.

Figure 1.28 Participants may behave differently in the controlled
conditions of the laboratory compared to how they behave in
the real world.
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1.4 LEARNING ACTIVITY 3

Review

1. Complete the following table to further compare the three experimental designs.

Experimental
design Key feature Advantages Limitations

between Each participant is randomly allocated
subjects to one condition (group) only and each
participant provides only one score for
data analysis.

within subjects | Each participant is involved in all
conditions and provides multiple scores

mixed design Combines features of both the between
subjects and within subjects designs

2. Explain the meaning of experimental design.

3. What two crucial features do all three experimental designs have in common when variables are controlled?

4. Consider all three experimental designs. Which one(s)

a.
b.
c.
d.

provides one score only for each participant?

uses each participant as his or her own control?

exposes all participants to the same IV(s)?

targets comparison of a participant’s behaviour both before and after exposure to a treatment?

5. Sometimes participants in a between subjects experiment may be naturally better at performing an
experimental task. For example, in a study on attention, some people might happen to be better at
concentrating than others. Which procedure would be used to control this unwanted variable?

6. Name the type of experimental design most likely to have been used in each of the following research studies.

a.

To compare the effects of inspirational message types A and B, participants listened to message A for one
week then completed an assessment on their personal wellbeing. The next day they started listening to
message B for two weeks after which they completed the wellbeing assessment.

. A study on whether males and females are persuaded differently by a female car salesperson.

c. To investigate the effects of new drug for treating motor symptoms of Parkinson's disease, participants

diagnosed with the disease were tested before and after they were given the medication.

. Aresearcher is interested in the effectiveness of a particular treatment for insomnia. Fifty adult insomnia

sufferers are contacted from a newspaper advertisement, and each is given a pill with instructions to take
it before going to sleep that night. The pill actually contains milk powder (a placebo). The participants are
randomly allocated to receive one of two instructions about the pill: half are told that the pill will make them
feel ‘sleepy’ and the other half are told that the pill will make them feel ‘awake and alert’. The next day,

all the participants meet with researcher and are asked how long it took them to fall asleep after taking

the pill. The participants who were told the pill would make them feel sleepy reported having fallen asleep
significantly faster than the participants who were told the pill would make them feel awake and alert.

. A researcher studied how having previously seen an image of an object may influence the ability to name

it again when it reappears later. Participants are first shown pictures of common objects such as a purse,
a wristwatch and keys on a computer monitor. The participants then leave and return one week later. At
this time, they are shown some of the original pictures they had seen in the first session, some similar but
not identical pictures, and some entirely new ones. They are then asked to name the objects as quickly
as possible. The researcher found that the original objects were named significantly faster than the new
objects, but that the similar objects were named more slowly than the new ones.
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f. A researcher wants to examine the effects of massed practice versus distributed practice on the learning of
nonsense words such as goh, nal and fub. The researcher randomly allocates first-year university students
studying psychology into one of three groups.

Group 1 is required to learn a list of 20 nonsense words in one 90-minute session on one day.

Group 2 learns the same list for 45 minutes per day for two successive days.

Group 3 practises the same list for 30 minutes per day for three successive days.

The researcher assesses each group’s performance with a test of free recall of the nonsense words after
each group completes the designated number of sessions. The mean recall of the 20 words for Group 1 is
6.2; for Group 2, 11.1; and for Group 3, 14.9. These mean scores are found to be significantly different from
one another, and the researcher concludes that distributed practice is more effective than massed practice.

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.

1.4 LEARNING ACTIVITY 4

Analysis and evaluation of a controlled experiment

Read the following summary of a controlled experiment and answer the questions about the design.

A researcher conducted an experiment to test the effectiveness of Mnemonica — a simple technique designed to
improve memory, especially for middle school students. There were 24 volunteer Year 10 participants from a local
secondary school whose parents had given written consent. All were assigned to Group 1 or 2. Each participant
had an equal chance of being in either group. Group 1 were taught the Mnemonica technique using a 10-minute
video tutorial on a TV at the front of the classroom. Group 2 watched a compilation of music videos TV for 10
minutes. All participants then learnt the same list of words and completed a test of recall for the words.

. ldentify the population and sample.

. What was the purpose of Group 2 in this particular experiment?

. ldentify the experimental design.

. ldentify the independent and dependent variables.

. Describe two features of the procedure that identifies this investigation as a controlled experiment.
. What is an advantage of using an experimental design for this investigation?

-0 Qo 00T

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.

1.4 LEARNING ACTIVITY 5

VCAA exam questions

Question 1 (1 mark)
Source: VCAA 2021 Psychology, Section A, Q.38 (adapted); © VCAA

Professor Dominique wants to test an intervention for stress management. She plans to recruit participants from
the university community and randomly allocate them to groups of four. Participants will be told that they will be
locked in an escape room until they either solve the puzzles in there or an hour passes.

The groups in the experimental condition will be given a 30-minute presentation by one of her research assistants
on effective coping strategies to help alleviate stress, then put into the escape room. The groups in the control
condition will immediately go into the escape room after providing consent.

Immediately after leaving the escape room, the participants will rate their feelings of stress across the study
period. The groups will be assessed on how long it took them to escape and their self-reported stress. The key
outcome will be the difference between the two conditions.

Which experimental research design and sampling procedure is Professor Dominique adopting?

A. within subjects

B. mixed subjects

C. between subjects

D. mixed design [
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Question 2 (1 mark)
Source: VCAA 2019 Psychology, Section A, Q.23 (adapted); © VCAA

Dimitri conducted a within subjects experiment. He used lists of 15 four-letter words as the stimuli. In the first
condition, after a list of 15 words was presented, a beep signalled the end of the list and the time for participants
to start writing the words down using free recall.

In the second condition later that day, using a different list of words, Dimitri added a distractor task for 30
seconds before the beep signalled that participants were to start writing down the words they remembered.

Which one of the following identifies an independent variable in this experiment?
A. the four-letter words used as stimuli

B. the number of words presented prior to recall

C. the number of words remembered in each serial position

D. the use or absence of the 30-second distractor task prior to recall

Question 3 (1 mark)
Source: VCAA 2017 Psychology, Section A, Q.30 (adapted); © VCAA

Dr Chan investigated the effects of caffeine on an individual’s response to a physical stressor. She designed and
administered an experiment involving 20 individuals (10 male and 10 female), aged between 20 and 40 years old,
with no existing medical conditions.

In Condition 1 of the experiment, participants were required to drink a 100 mL cola drink that contained no
caffeine. In Condition 2 of the experiment, the same participants were then required to drink a 100 mL cola drink
that contained 20 mg of caffeine.

What type of research design has Dr Chan used in her experiment?
A. mixed subjects

B. within subjects

C. between subjects

D. mixed design

Question 4 (1 mark)
Source: VCAA 2013 Psychology, Section A, Q.10 (adapted); © VCAA

In a within subjects experiment

A. different participants are used in both the control and experimental conditions.

B. the same participants are used in both the control and experimental conditions.

C. the same participants are used in one trial of both the control and experimental conditions, and different
participants are used in subsequent trials.

D. participants are put into pairs and one member of each pair is placed in the control condition and the other
member is placed in the experimental condition.

Question 5 (1 mark)
Source: VCAA 2003 Psychology 2, Section A, Q.2 (adapted); © VCAA

In a within subjects experiment

. different participants are used in both the control and experimental conditions.

. the same participants are used in both the control and experimental conditions.

. different participants with similar characteristics are used in both the control and experimental conditions.

. the same participants are used in one trial of both the control and experimental conditions and different
participants are then used in subsequent trials.

OO w>

To answer these and additional questions online and receive immediate feedback, access learnON at www.jacplus.com.au.
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1.5 Correlational studies

A correlational study is used to investigate the
relationship that exists between variables without
any control over the setting in which the relationship
occurs or any manipulation by the researcher. There
are no IVs or DVs, or control groups, nor can the
researcher randomly assign participants to different
conditions. The researcher merely measures the
relationship between the variables of interest with no
intervention.

This is usually done by applying a statistical
technique to data that have been collected on
each variable. The statistics allow the researcher
to determine the strength and type of relationship
between the variables. The researcher may also be
able to identify which variable may be of greater
importance and to make predictions.

The researcher may investigate the relationship
between or among any two or more variables, as long
as the variables are measurable. The variables may
involve anything — behaviour, mental processes,
physical characteristics, physiological processes,
objects or events. The study may involve data that
already exist or the researcher may collect their own
data on one or more of the variables.

For example, a researcher may be interested in
understanding the relationship between types of weather
and incidence of violent crimes, self-esteem and body
image, job satisfaction and pay rate, birth order and
personality type, stress and ill-health, nail biting and
anxiety, the physical attractiveness of a person and how
much help they receive from strangers or whether the
types of fear people have change with age.

Figure 1.29 Is testosterone associated with aggressive behaviour? A researcher could conduct a correlational
study to examine differences in testosterone concentrations between groups known to differ in aggressiveness,
such as criminals imprisoned for violent vs non-violent offences.
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To study the relationship between hot or cold weather
and incidence of violent crimes, the researcher could
obtain existing data on both the daily air temperature
(such as maximum and minimum temperatures)
during a period and violent crimes committed over
this period of time in a particular area, then determine
the number of violent crimes committed on very hot
days and very cold days.

Alternatively, a researcher could conduct an
investigation to generate and collect their own data
on variables of interest. For example, a researcher
could test a hypothesis on the relationship between
nail biting and anxiety by assessing participants’
self-reported nail biting frequency and their scores
on a test for measuring anxiety. Or to study the
relationship between alertness and the speed and
accuracy of visual perception, a researcher could
ask participants to complete a self-rating scale of
alertness and then a 5-minute, pencil and paper
word search task. Scores on both tasks would then
be compiled and assessed to help understand the
relationship between the two variables.

Correlational studies are widely used in psychology.
They are particularly useful when an experiment is
inappropriate or impractical. For example, it would
be unethical to raise a group of children who were
only allowed to watch violent TV programs to
investigate whether this made them more aggressive.

Similarly, suppose a researcher wanted to find out
how a severe psychological trauma affects learning.
It would be unethical to set up two similar groups of
participants and expose one of these groups to some
kind of traumatic event that would trigger a severe
emotional reaction so that its effects on a measure of
learning could be assessed.

Instead, the researcher might compare the
performance of soldiers returning from combat
duties. The participants could be soldiers who have
returned home with varying degrees of traumatic
combat experiences, ranging from little to severe,
either self-assessed and/or assessed by a mental
health professional. All would complete a learning
task with which they have had no prior experience,
such as learning how to create a list of step-by-step
‘coding’ instructions for a computer to perform a
simple task. The results could then be assessed to find
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out the relationship between level of trauma and how
well the learning task is performed.

Correlational studies are also a useful alternative
when time, costs or other practical constraints prevent
experimentation (or another research method). For
example, the effects of psychological therapies,
treatment programs and developmental changes

can take a long time and therefore require long-

term study. In such cases it would be impractical

or unethical (or both) to restrict participants to the
controlled environment of a psychology laboratory
for the duration of the investigation.

Correlational studies are a non-experimental
method. Therefore, the existence of a correlation
does not establish whether one variable (such as
air temperature) causes another (such as violent
crimes).

The term correlation is used to describe the degree
of a relationship between two variables; that is, how
strongly two variables are ‘co-related’, associated
or co-vary. When describing a correlation, reference
may be made to the direction of the relationship
between the variables and the strength of the
relationship.

Direction of correlation

For any two variables which are measured in

a correlational study, there are three possible
relationships between them — positive, negative and
zero (no relationship).

A positive correlation means that two variables
change (‘vary’) in the same direction — as one
variable increases, the other variable tends to increase
(and vice versa). For example, as job satisfaction
increases, work productivity tends to increase (and as
work productivity increases, job satisfaction tends to
increase, or, the lower the level of job satisfaction, the
lower the level of productivity). Similarly, there is a
positive correlation between hours of exam study and
exam marks. So, the more time you spend studying
for an exam, the better the marks you are likely

to achieve (and the less time you spend studying,

the lower the marks). Note that both examples are
positive correlations. The variables change in the
same direction — upward or downward.



In contrast, a negative correlation means that

two variables change in opposite directions — as

one variable increases, the other variable tends to
decrease (and vice versa). A negative correlation

is like a seesaw. For example, as the amount of
alcohol in the blood increases, reaction time tends to
decrease, and the more hours you spend on non-exam
study activities, the lower the exam marks you are
likely to achieve (and vice versa in both cases).

A zero correlation means that there is no
relationship between two variables. For example,
there is no relationship between the amount of
coffee drunk and VCE grades. These two variables
can change entirely independently of each other.
Similarly, there is no relationship between your
birthday and exam grades.

A correlation is usually described ‘quantitatively’ by
a number known as a correlation coefficient. When
calculated, this is expressed as a decimal number
which can range from +1.00 to —1.00. The plus or
minus sign describes the direction of the relationship
between the two variables; that is, positive or
negative.

A correlation coefficient with a plus sign indicates
a positive correlation. This means that high scores
for one variable tend to go with high scores on the
other, middle scores with middle scores, and low
scores with low. For example, if there is a high
positive correlation (say +0.75) between the rate
of pupil dilation and problem-solving ability, then
people with rapid pupil dilation will tend to be
good problem-solvers (e.g. they would solve many
problems in a 20-minute period) and people with
slow dilation would tend to be poor problem-solvers

(e.g. they solved fewer problems in a 20-minute
period).

A correlation coefficient preceded by a minus sign
indicates a negative correlation. This means that
when a score on one variable is high, the score on the
other tends to be low, and middle scores tend to go
with middle scores. For example, if a high negative
correlation (say —0.75) is found between the rate

of pupil dilation and problem-solving ability, then
people with rapid pupil dilation would tend to be
poor problem-solvers and those with slow dilation
would tend to be good problem-solvers.

When reporting correlation coefficients for positive
correlations, researchers usually omit the plus sign
from the front of the score. However, the minus sign
is always included for a negative correlation.

Strength of correlation

The decimal number of the correlation coefficient
describes the strength of the relationship between

the sets of scores for two variables; that is, whether
the relationship is strong, moderate or weak. A
correlation coefficient which is close to +1.00
indicates a very strong positive correlation between
two variables. A correlation coefficient which is close
to —1.00 indicates a very strong negative correlation
between two variables.

Correlation coefficients of 1.00 and —1.00 indicate
perfect correlations but these rarely occur in
psychology. A correlation coefficient which is close
to 0.00 indicates little or no relationship between
two variables. For example, 0.13 and —0.13 would
be considered a very weak positive and very weak
negative correlation respectively.

I 1 1 1 1 1 1 1 1 1 1
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
Very Strong Moderate Weak Zero or no Weak Moderate Strong Very
strong correlation strong
pommmmmm - Negative--------------- e Positive--------------- 1

Figure 1.30 How correlation coefficients may be interpreted. There is no formally stated rule
for determining the exact values at which a correlation is considered strong (high), moderate

(medium) or weak (low).
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1.5.1 Correlation and causation

Correlations show the existence and extent of
relationships between variables but they do not
necessarily indicate that one variable causes the other.
For example, people get older as the world rotates

on its axis. There is an extremely strong correlation
between these two variables, but it would be incorrect
to assume that the Earth’s rotation causes people to
age or that people’s ageing causes the Earth to rotate.

There are also many instances when strong
correlations suggest a logical cause—effect
relationship. For example, the number of friends

a person has may be closely related to how happy
they are. Or, conversely, a person’s happiness may

be influenced by the number of friends they have,
especially if they suddenly lost most of their friends.
But a very strong correlation doesn’t necessarily
mean that there is a cause—effect relationship because
both variables may be correlated with a third variable.

For example, there is a positive correlation between
the number of ice creams sold and the number of

arrests for physical assault on the Gold Coast during
schoolies week. It cannot be assumed, however, that
ice cream sales or eating ice cream causes assault.
The correlation is strong because a third variable
such as the presence of more people or hot weather
temperature may account for both ice cream sales and
the number of aggravated assaults.

Similarly, there is a very high correlation between the
number of years spent in schooling and income as

an adult. Both of these variables, however, have also
been found to correlate not only with each other but
also with a third variable — parents’ income.

When an alternative third variable may account for

a correlation, in addition to the two variables that
have the correlation, it may be referred to as the third
variable problem.

When two variables are strongly correlated, this is
not accepted by researchers as evidence of causation
in the absence of other research evidence. In such
cases, researchers may test the possible cause—effect
relationship by conducting a controlled experiment.

-

Figure 1.31 Sleeping with shoes on and waking up with a headache have a strong positive correlation. Does this
mean that sleeping with shoes on causes a headache? Of course not. Both variables also correlate with and are
affected by a third variable — going to bed after drinking too much alcohol.

Resources

Weblink TEDx Video: The danger of mixing up causality and correlation 5m 57s
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1.5.2 Using correlations to identify
important factors and to make
predictions

Even though causality cannot be concluded from the
results of correlational research, however strong the
correlation, correlational studies are still valuable
regardless of the fact that one variable does not
necessarily cause the other.

First, correlational studies can be used to rule out
some variables and identify other factors that are
important or worthwhile for further study and
investigation. For example, correlational studies have
been used to investigate numerous behavioural and
psychological factors thought to be associated with
the incidence of heart attacks. Some factors have
been found to have a strong (high) correlation with
heart attack whereas others have a weak or negligible
correlation. Consequently, correlational studies have
been of value in identifying which factors contribute
the most or least to heart attacks.

In much the same way, correlations have been

used to identify more or less important factors in a
diverse range of other areas of psychological interest.
Furthermore, this approach has enabled researchers to
target those factors with high correlations and select
them as variables for further investigation through
controlled experiments. With this research method, the
researcher can assess whether they actually cause a
change in the thought, feeling or behaviour of interest.

Second, it is sometimes possible to use the results of
correlational studies to make meaningful predictions.
Very strong or high correlations enable researchers
to make quite accurate predictions about the scores
on one variable when the scores on the other variable
are known. This applies to both positive and negative
correlations.

For example, there is considerable evidence
demonstrating a strong positive correlation between
stress and susceptibility to colds and infections. Thus,
how much stress a person perceives they are under is a
good predictor of susceptibility to colds and infections.

Of course, it cannot be concluded that stress causes
colds and infections. Although the accuracy of a
prediction increases as the strength of the correlation
increases, only a perfect correlation between two
variables would allow you to predict the exact value
or outcome of one from knowledge of the other.

There are statistical procedures that can be used with
correlational data to identify one or more ‘predictor’
variables and ‘outcome’ variables to predict the score
of one from the other. These procedures can also take
account of or rule out the potential influence of other
variables.

This means that when the performance of an
individual on one of two variables is known, then their
performance on the second variable can be predicted
quite accurately. At a personal level, knowing this

type of information can allow us to reliably predict
specific risks in important areas of our lives and make
informed choices about our lives and behaviour.

Of course, there will always be people who are
exceptions to a prediction when a correlation

is not perfect. When a correlation is less than
perfect, as it usually is in the real world, then a
prediction will also be less than perfect. Predictions
therefore refer to the likely effect of one variable
on the other. For instance, in relation to the stress
example described previously, it would be predicted
that stress increases the likelihood of colds and
infections. Similarly, if correlational data shows that
ATAR scores can reliably predict success in tertiary
courses, it does not mean that you are guaranteed to
succeed in your tertiary studies if you choose that
career path.

1.5.3 Advantages and limitations
of correlational studies

Correlational studies examine how variables are
naturally related in the real world, without any
attempt to change them or test for a cause—effect
relationship. They can be used to test hypotheses
in cases where it is not desirable or possible to
experimentally manipulate the IV of interest.

For example, they may be a suitable alternative when
an experiment is inappropriate for ethical reasons
or impractical. Variables such as trauma, physical,
sexual and emotional abuse, drug misuse and abuse,
criminal offending and self-harm are among those
of psychological importance. However, for ethical
reasons, these cannot be studied experimentally

by asking people to experience them in a true
experiment. In many cases, researchers can rely on
existing information available on the variables of
research interest.
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Likewise, an experimenter can’t actually change

a person’s age, gender, cultural background,
intelligence, personality, prejudices, mental health,
self-esteem and so on. However, such variables and
behaviours do occur in the real world so they can be
studied through correlational research.

An associated advantage is that, unlike many
psychological experiments, correlational studies on
such variables can be conducted outside an artificial
laboratory situation where the results may also be
more realistic.

Correlational studies are also useful for discovering
relationships between variables, even if not causal. In
particular, they can identify variables that are more
or less important or worthwhile for further study

and investigation. When strong relationships are
discovered between variables, researchers can often
make worthwhile predictions. The ‘quantification’

of relationships between and among variables so

that they are expressed as numbers is also useful for
describing, analysing and interpreting results.

Finally, correlations can indicate patterns or trends,
thereby contributing to the development and testing
of theories and models. In some cases, correlations
can also suggest likely causal relationships that may
be tested experimentally.

The major limitation of correlational studies is that they
do not permit the researcher to draw firm conclusions
about cause-and-effect relationships. Correlational
studies may suggest or point to possible causes but they
cannot demonstrate cause. They are not a legitimate
research method for studying causality. Only controlled
experiments can be used to clearly establish that one
variable causes another. Furthermore, unlike controlled
experiments, it can be difficult or impossible to control
unwanted variables, such as a third variable (or others)
that may offer a possible alternative explanation.

Figure 1.32 Prediction is possible when two variables are correlated, such as ATAR scores and success in
tertiary studies. The stronger (or higher) the correlation between the variables, the better the prediction. However,
predictions are estimates that refer to likelihoods, not guaranteed outcomes. Although ATAR scores can reliably
predict success in certain tertiary courses, it does not mean that you are guaranteed to succeed in your tertiary
studies if you choose that career path.

1.5 LEARNING ACTIVITY 1

Review

Eal S\

What is a correlational study? Explain with reference to a psychological example different from those in the text.
What is the main distinction between the findings of an experiment and those of a correlational study?

What primarily determines the researcher’s choice of correlational research instead of experimental research?
Name and briefly describe the three possible general types of relationships found between variables measured

in a correlational study. Give a psychological example of each type of correlation, different from those used in

the text.

5. What do the terms direction and strength of correlation refer to and how are they identified?
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6. Explain whether a correlation coefficient with a positive value indicates a stronger degree of relationship than
does a coefficient with a negative value.
7. What conclusion could be drawn from the following correlation coefficients?

. number of hours spent studying for an exam and exam grade achieved: 0.78

. number of close friends and level of aggressiveness: —0.51

. maternal cigarette smoking during pregnancy and birth weight of their infant (-0.28)
. job satisfaction and pay rate (0.39)

. amount of energy drink consumed during an exam and grade achieved: 0.06

[V T = B o T o i V]

. For (a) and (b) in question 7, suggest a third alternative variable that could account for either of the two
variables.
b. Is the third variable problem possible for negative correlations?

9. Write a research hypothesis that could be tested in a correlational study investigating the association between
each of the following pairs of variables.

a. intelligence and achievement
b. car drivers’ use of mobile phones and car accidents
c. days absent from school and hours spent video game playing

10. Briefly describe two advantages and two limitations of correlational studies.

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.

1.5 LEARNING ACTIVITY 2

Multiple-choice questions

1. A correlation coefficient is

A. a numerical value between —1.00 and 1.00.

B. any variable in a correlational study.

C. the variable manipulated by the researcher.

D. the variable not manipulated by the researcher.

2. A researcher found that knowing an individual’s score for Test A gives no information whatsoever about their
score for Test B. This suggests that the correlation between Test A and Test B is close to

A. -1.00.
B. -0.50.
C. 0.50.
D. 0.00.

3. The direction of a correlation refers to

A. whether a prediction can be made from one of the scores.

B. whether the association is positive or negative.

C. whether one variable is likely to have caused a change in another variable.
D. where to look for possible third variables.

4. A university lecturer evaluated the first-year results and found that students in her class who got a good result
had also achieved high grades for their VCE and those who hadn’t done well had achieved low VCE grades.
This suggests a
A. causal relationship.

B. low correlation.
C. negative correlation.
D. positive correlation.

5. Which of the following statements about correlation studies is correct?

A. Correlational studies enable strict control of all variables of research interest.

B. Correlational studies cannot be conducted in real-life field settings.

C. Correlational studies can be used to make tentative predictions.

D. Correlational studies enable manipulation of two variables to measure how they may be associated.

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.
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1.5 LEARNING ACTIVITY 3

VCAA exam questions

Question 1 (1 mark)
Source: VCAA 2004 Psychology 2, Section A, Q.35; © VCAA

Research has shown that as the temperature increases in summer, fewer people attend gymnasiums.

What relationship would this indicate between the variables?
A. no correlation

B. null correlation

C. a positive correlation

D. a negative correlation

Question 2 (1 mark)
Source: VCAA 2004 Psychology 2, Section A, Q.39; © VCAA

In correlational research

A. the larger the correlation, the more likely there is to be a cause and effect relationship between the two
variables.

B. a correlation coefficient of 1.6 would represent a remarkably strong relationship.

C. alarge negative correlation can be interpreted in the same way as a large positive correlation.

D. a large negative correlation can be just as significant as a large positive correlation.

Question 3 (1 mark)
Source: VCAA 2003 Psychology 2, Section A, Q.34; © VCAA

Which of the following statements can be most accurately concluded from a correlation of —0.85 between hours
of television watched and level of happiness?

A. Happy people watch a lot of television.

B. Unhappy people watch a lot of television.

C. Watching television makes people happy.

D. Watching television makes people unhappy.

Question 4 (1 mark)
Source: VCAA 2002 Psychology 2, Section A, Q.45; © VCAA

A correlation of .2 indicates

A. a strong relationship between two variables; one of which increases while the other decreases.

B. a weak relationship between two variables; one of which increases while the other also increases.
C. a weak relationship between two variables; one of which increases while the other decreases.

D. a strong relationship between two variables; one of which decreases while the other also decreases.

Question 5 (1 mark)
Source: VCAA 2004 Psychology 2, Section A, Q.44 (adapted); © VCAA

Professor Von Trapp is studying how the length of time that a stimulus is exposed to a participant affects the
participant’s ability to recall the shape of the stimulus. She recruits 30 first-year university students, 15 male and
15 female. Each participant is presented with three sets of 10 shapes, which are exposed for: four seconds for
the first set of 10 shapes, two seconds for the second set of 10 shapes and one second for the third set of 10
shapes. She then asks each participant to perform a memory recognition task for 50 different shapes, the 30
shapes previously seen and 20 distracters.

What research design was used in the professor’s study?
A. within subjects

B. between subjects

C. mixed design

D. correlational

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.
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1.6 Self-reports

For some investigations, it may be more appropriate
to ask people about their thoughts, feelings or
behaviour. For example, a researcher may be
interested in studying what people dream about, how
often they have nightmares, thoughts and feelings
that accompany a stressful experience, why people
jump queues, why people with a spider phobia react
as they do when they see a spider, or what people do
to cope with the fear or anxiety triggered by a phobic
event. To ask people how they think, feel or behave
when conducting scientific research involves using a
measure or technique that will prompt self-reports.

A self-report is a participant’s answers to questions
presented by the researcher. For example, a self-
report may be responses to questions about their
beliefs or attitudes, feelings when experiencing
certain emotions, how they behave in different
situations, and so on. Answers may be spoken, in
writing, or both. In some cases, a self-report may
take the form of daily diary or journal records that
are recorded by participants over a period of time.

Overall, self-report methods rely on research
participants’ accounts of their own experiences

and behaviours. For many investigations, one
person’s self-report is compared with those of others
responding to the same questions.

Assuming that the participants are honest, understand
the questions, can accurately recall what they have
been asked about and are able to give sufficiently
detailed accounts of the behaviour or mental process
under investigation, self-reports can provide useful
data on virtually any topic of research interest.

Interviews and questionnaires are the most commonly
used self-report methods. Both use questions
requiring participant responses, but they are often
distinguished in terms of how the questions are asked
and answered. For example, a questionnaire usually
involves asking and answering questions in writing,
whereas an interview usually involves asking and
answering questions orally. However, this is not a
fixed ‘rule’. Sometimes, a researcher may prefer to
orally ask the questions in their questionnaire.

Although interviews and questionnaires can be used
exclusively or in combination to collect self-reports,
they are often used to collect additional data as a
part of investigations using other research methods.
For example, interviews and questionnaires are
commonly used for correlational studies.

Free-response and fixed-response
questions

When using an interview or questionnaire to collect
self-report data, the researcher may choose to use
free-response or fixed-response questions.

Free-response questions (also called open-ended
questions) allow participants to answer entirely as
they want to. They answer ‘freely’ in their own
words, rather than choosing from options determined
by the researcher. For example, the researcher might
ask a question such as

What thoughts influence your decision to
ask a friend if they are OK?

How do you feel when stressed?

How do you usually react when this
happens?

These kinds of questions enable participants to
provide detailed responses without being restricted to
giving answers that fit into pre-determined categories.
Furthermore, in an interview, free-response questions
enable the researcher to ask questions of clarification
or follow-up questions as participants give
information about the behaviour or mental process
under investigation.

Figure 1.33 Free- or fixed-response questions can
be used in a questionnaire to collect self-report data
from a large number of people in a relatively short
period of time.

With this, however, comes a limitation. Answers
to free-response questions are often difficult to
summarise or score. This makes it harder for
researchers to statistically analyse, describe and
interpret the data obtained.
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To avoid or overcome this limitation, researchers

may ask fixed-response questions. Fixed-response
questions (also called fixed alternative and fixed-
choice) present a number of ‘fixed’ alternative
answers from which participants are required

to choose. Like multiple-choice questions, the
participant is asked to pick the correct response or the
one that best matches their preference. Examples of
this type of question are

‘Do you dream in colour? Yes, No, Not sure’

‘How often you remember your dreams on
awakening? Always, Often, Sometimes, Not
often, Never’

‘How much time does it usually take to fall
asleep when you go to bed at night? 0-10
minutes, 11-20 minutes, 21-30 minutes,
31-60 minutes, 1-2 hours, More than 2
hours’

Answers to fixed-response questions are usually
easier to interpret than are answers to free-response
questions. In addition, because fixed-response
questions provide specific alternatives from which
the participant chooses, the researcher can accurately
and concisely summarise and describe the responses
numerically. For example, a ‘0—10 minutes’ response
to the question about the time taken to fall asleep can
be assigned a score of 1, ‘11-20 minutes’ a score of
2, and so on. Furthermore, the same scores can be
reliably assigned to all other participants who give
these responses and all responses can be efficiently
analysed, described and interpreted using statistical
procedures and tests.

Fixed-response questions are sometimes called
‘closed-ended questions’. Although a closed-ended
question may present a set of answer options for
selection, the term may also be used to describe
questions requesting a short definite answer, such

as ‘How old are you?’, ‘Do you get anxious when
unexpectedly asked a question in class?’ and ‘What is
the name of the medication you take?’ (APA, 2022).

1.6.1 Interviews

An interview involves questions that are asked by
the researcher with the intention of prompting and
obtaining specific information from an individual
participant (the ‘interviewee’).
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Interviews are most often conducted in a face-to-
face meeting but sometimes online or by mobile
phone using an app like Zoom, Microsoft Teams and
FaceTime. They involve talking and usually require
spoken answers to questions. They are rarely used
with large samples as data collection would require a
considerable amount of time. Unlike questionnaires,
which are usually structured, interviews may be
structured, unstructured or semi-structured (National
Health and Research Council [NHMRC], 2007).

In a structured interview (also called standardised
interview), the participant is asked specific, pre-
determined questions in a controlled manner. The
choice of answers tends to be fixed and determined
in advance as well. The most structured interview
is when the interviewer simply reads fixed-response
questions to participants in a set order and records
their answers, for example, Have you ever been
awoken by a nightmare? with a predetermined
answer such as ‘Yes’, ‘No’ or ‘Not sure’.

The interviewer follows a script and the questions are
read in a neutral manner with no comments or cues
such as facial expressions. This is done to ensure

that all participants are treated in the same way and
thereby helping maintain standardised procedures.

A less structured interview may use free-response
questions (such as ‘How do you feel immediately
after waking from a nightmare?’), but the researcher
will follow a script to ensure consistency across all
participants.

Figure 1.34 An interview is often a face-to-face
discussion between a researcher and an individual
for the purpose of obtaining detailed information.




In an unstructured interview (also called
nondirective interview), the researcher has an
overall aim of what data should be collected but the
questions asked may be generated spontaneously
and the types of answers given can vary widely
from participant to participant. The interview is
highly flexible and may even be driven by the
participant. There is also freedom of discussion and
interaction between the interviewer and participant.
For example, the interviewer may ask additional
questions to follow up on a participant’s response and
a participant may ask questions (NHMRC, 2007).

The unstructured interview is sometimes described

as ‘conversational’, or ‘interactional’, to suggest that
it is somewhat like the way in which a job interview
may be conducted by a human resources professional.

A goal of unstructured interviews is to allow people
to describe their thoughts, feelings and behaviour

in their own way using their own words and to

give more or less emphasis to relevant issues.

This is different from structured interviews (and
questionnaires) for which participants have to use the
questioner’s terms and concepts to describe how they
think, feel or behave. However, this also means that
the data collected through unstructured interviews

is much more detailed, has far less structure, and is
therefore more difficult to analyse, summarise and
describe for reporting purposes.

In a semi-structured interview, the researcher
uses an interview guide listing a set of issues to be
explored. The researcher aims to cover all issues
but there are no set questions to be asked. As with
the unstructured interview, there is spontaneous
generation of questions through interaction with the
participant (NHMRC, 2007).

1.6.2 Questionnaires

A questionnaire is a written set of questions or other
prompts designed to draw out self-report information
from participants on a topic of research interest.

It has a structured format and can be administered
via surface mail, over the phone, in a face-to-face
interview, in an app or over the Internet.

Questionnaires are most often used when responses

are required from a large number of participants; for
example, as part of a survey. In such cases, they are

an efficient way of collecting self-reports because

a researcher can administer the questionnaire at the
same time to a group who are located in the one
place, such as in a school or workplace. For these
types of investigations, the questions are usually
answered by participants in writing, at their own pace
and without supervision.

Written questionnaires are also a means of
guaranteeing anonymity to participants. They can
therefore be a useful way of collecting self-report
data that people are not willing to disclose publicly,
such as ambitions, motivations, fantasies, recreational
drug use, sexual behaviour, addictive behaviour,
socially unacceptable behaviour and illegal behaviour.

Questionnaires may also include prompts in the form
of a rating scale. A rating scale uses fixed-response
questions or statements for which participants rank
(‘rate’) each item on a numerical scale by selecting
from a number of choices. For example, participants
may be asked to rate their level of fear or anxiety
when making an oral presentation to a large group,
how often they use social media just before going

to sleep, their level of tiredness after completing
homework on a weeknight, their level of confidence
before sitting a test for which they have done the
right amount of study, or the strength of their
attitudes to racist comments by competitors in sports
matches.

The items to which participants respond are usually
related as they have been devised by the researcher
for the topic or issue under investigation. Responses
are typically assigned scores which enables answers
to be quantified (converted to numbers) for summary,
analysis and interpretation.

Figure 1.35 Surveys can be conducted electronically
to administer a questionnaire to large numbers of
people anywhere in the world.
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The rating scale is like a multiple-choice test, but
the answer options represent levels or degrees of
a particular characteristic rather than a series of
possibly correct answers. Furthermore, there is no
correct answer for a rating scale item, other than
what the participant decides to give.

The best-known and most commonly used rating
scale is the Likert scale. This consists of about 20
questions or statements to which the participant
responds using a 5-point scale. It is most commonly
used to measure attitudes. For example, in a study
on attitudes to parenting practices, a Likert scale
statement could be ‘Punishment is sometimes
necessary to maintain obedience’. Participants may
then be required to rate their answers by selecting
one response from five options ranging in strength,
such as strongly agree, agree, neither agree nor
disagree, disagree or strongly disagree.

Researchers have several choices in selecting how
answers should be indicated on the five-point scale
— for example, ticking or crossing a blank space,
circling a number or underlining a response. Each of
the responses has a numerical value (e.g. from 1 to
5) and the respondent’s attitude is defined as the sum
(total) of these values. A Likert scale for measuring
attitudes towards recreational drugs could include

statements such as those below shown in Figure 1.36.

When developing a Likert scale, half the attitude
statements are worded in a positive way and half are
worded negatively. For statements 1, 3 and 5, the
answers would be scored as follows: SA=1, A =2,
N =3, D =4 and SD = 5. For statements 2, 4 and 6,
the answers would be scored in reverse: SA =5, A =
4,N=3,D=2and SD = 1.

In a true Likert scale, however, positive and negative
statements are distributed in a random order.

Figure 1.36 has an example of a 7-point scale with
statements in a random order. For this scale, the
higher the score the greater the level of anxiety
experienced in a romantic relationship.

When a respondent has completed the Likert
scale, all of the responses are scored and a total is
calculated. The result is a score on the attitude or
whatever else was measured. Generally, the higher
the score, the more favourable the attitude.

learn

Access learnON for a step-by-step description of
how to construct a Likert scale.

Questionnaire on attitudes towards recreational drugs

Recreational drugs are legal and illegal drugs used for enjoyment without medical justification for their effects on
the mind, mood or behaviour. The following statements are about the use of recreational drugs.

Circle your response to each statement below.

1. The use of recreational drugs is a major social problem in Australiatoday. | SA A N D SD

individual using them does not harm anyone else.

2. There should be no restrictions on using recreational drugs aslongasthe | SA A N D SD

3. Laws should be strictly enforced regarding the use of recreational drugs. SA A N D SD

any recreational drug they desire.

4. ltis an invasion of privacy when law enforcement authorities search SA A N D SD
people suspected of carrying recreational drugs.

5. Individuals using recreational drugs should be punished severely. SA A N D SD

6. In the privacy of their own homes, individuals should be allowed to use SA A N D SD

SA = Strongly agree A = Agree N = Neither agree nor disagree D = Disagree SD = Strongly disagree

Figure 1.36 Sample questionnaire and items in a Likert scale for measuring attitudes towards the use of
recreational drugs. Note the questionnaire gives an overview of what it is about and instructions on how to

answetr.
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Questionnaire on romantic relationships

Please rate your agreement with each of these statements using a 1 to 7 scale, with 1 meaning ‘Strongly

disagree’ and 7 meaning ‘Strongly agree’.

. I’'m afraid that | will lose my partner’s love.

. | often worry that my partner doesn’t really love me.

| worry a lot about my relationships.

. My romantic partner makes me doubt myself.

COINOIOAWON 2

-

. | often worry that my partner will not want to stay with me.

. | worry that romantic partners won’t care about me as much as | care about them.
| often wish that my partner’s feelings for me were as strong as my feelings for them.

. When my partner is out of sight, | worry that they might become interested in someone else.
. When | show my feelings for romantic partners, I’m afraid they will not feel the same about me.

. | find that my partners don’t want to get as close as | would like.

Source: Based on Fraley, R.C., Waller, N.G., & Brennan, K.A.(2000). An item-response theory analysis of self-report measures
of adult attachment. Journal of Personality and Social Psychology, 78, 350-365.

Figure 1.37 Example of a questionnaire and items in a Likert scale for measuring attachment in a romantic

relationship. Note the use of 7-point rating scale.

1.6.3 Focus groups

A focus group is a small set of people, typically

8 to 12 in number, who share characteristics and

are selected to discuss a topic of which they have
personal experience. A leader conducts the discussion
and keeps it on target while also encouraging free-
flowing, open-ended debate (APA, 2022).

Participants are encouraged to talk to one another, ask
questions, exchange personal experiences and points
of view and comment on each other’s experiences
and opinions. This is different from a conventional
group interview in which the researcher asks each
person to respond to a question in turn.

Focus groups can be used to obtain information on
all types of behaviour and experiences. For example,
access to youth mental health services, sleep habits,
study habits, online learning, dating apps, the
experience of being caught in a natural disaster,
strategies for coping with stress, exercise preferences,
the lived experience of having a disability, the
attitudes and needs of staff in a workplace, and so
on. A focus group may also be used to generate a
hypothesis or refine a questionnaire or rating scale for
another research study.

A key idea behind the focus group method is that
interacting with others in a group situation can help
people to explore and clarify their own views in
ways that would be far less possible in a one-to-
one interview or a conventional group interview.

To promote group discussion, the researcher

(called a ‘facilitator’) uses free-response questions
and encourages participants to discuss issues of
importance to them in relation to the research topic,
and even to generate questions for discussion with the
rest of the group.

A research study using multiple focus groups can
consist of anything from a few to over 50 groups,
depending on the aims of the research and the
resources available. Even just a few groups can
generate a large amount of data. For this reason,
many studies using focus groups rely on a small
number of groups.

Focus group sessions may last for around one or two
hours or extend into a whole afternoon or a series

of meetings. Sessions are relaxed, in a comfortable
setting, with participants usually sitting in a circle to
help establish an atmosphere that encourages open
discussion.

Some studies combine the focus group method with
other data collection techniques; for example, focus
group discussion is useful when seeking to explain
or explore survey results or to analyse observed
behaviour that participants engaged in.

The main advantage of focus groups is the richness
of the data that can be generated about the research
topic. The groups are generally easy to organise and
sessions are relatively inexpensive to conduct when
compared to other research methods.

Focus groups are also useful for collecting
information from people who have difficulty reading
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FIGURE 1.38 Group discussion and interaction are important features of focus groups.

or writing, or have other communication difficulties.
Communication difficulties may be a disadvantage in
some studies or situations.

However, the ‘safety in numbers’ factor may also

be an advantage within a group situation. It can
encourage the participation of those who may
normally be uncomfortable or anxious about revealing
information about themselves to an interviewer in a
one-to-one interview situation. Co-participants in the
focus group can also provide support through their
expression of feelings that are common to their group,
but which they may consider to be very different or
abnormal from those of people not in the group.

This is particularly important when researching
very sensitive or ‘taboo’ experiences such as abuse,
the death of a loved one or sexual violence. One
limitation of focus groups related to this is that the
presence of other research participants does not
enable the confidentiality of more conventional
research settings.

Of course, the process of analysing, summarising and
reporting focus group data can be a painstaking and
time-consuming process, especially when multiple
groups are use. Some psychologists have also
expressed concerns about the reliability of the results
obtained from these types of focus group studies;
that is, the same body of raw data can be interpreted
differently by different researchers. For example,
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two different researchers working with the same data
may not necessarily extract the same themes and key
points, resulting in different conclusions.

1.6.4 Advantages and limitations
of self-reports

Self-report measures, such as interviews and
questionnaires, are widely regarded as useful
techniques for collecting any type of data on how
people think, feel and behave. In particular, they
are especially useful for measuring behaviours or
other characteristics that cannot easily be directly
observed.

Another advantage of self-reports is that they can

be an efficient means of collecting data from a large
number of people in a relatively short period of

time. When doing so, they can be cost-effective and
relatively easy and quick to administer. They also
have the advantages of making it relatively easy

to compare responses among participants and to
replicate a study, especially when structured measures
(or ‘measurement tools’) such as surveys with fixed-
response questions are used.

When anonymity of responses is guaranteed,
questionnaires in particular provide a means

of collecting self-report data on ‘sensitive’ or
controversial topics that many people are not willing



to disclose publicly, such as in an unstructured oral
interview.

However, like other self-reports, they rely on the
assumptions that people are self-aware of their
personal experiences and behaviour, actually willing
to answer all questions and that they will give

honest answers. We cannot always reliably recall or
communicate information about how we think, feel or
behave.

Another limitation of self-reports is that participants
can introduce bias into their self-reports. One type of
bias involves a social desirability effect. Participants
may intentionally give false or misleading answers
to create a favourable impression of themselves.

For example, with socially sensitive issues such as
attitudes to ‘boat people’, Aboriginal land rights,
same-sex marriage and animal research, people
sometimes give socially desirable responses instead
of reporting their true attitudes. They want to
appear likeable, to have a ‘social conscience’, or

to look good, so they present attitudes, beliefs and
the like which encourage others to see them in a
positive way.

Alternatively, the participants
may be embarrassed to report
their true attitudes or beliefs,
especially for very personal
topics. Furthermore, in self-
reports based on interviews,
especially face-to-face
interviews, the interview
situation and/or the presence of
the interviewer can influence
how questions are asked and
how the respondent answers
them.

Even when researchers

make careful use of random
sampling, they need to consider
the possibility of a type of
sampling bias known as non-
response bias. For example,

if only a small percentage of
randomly sampled people agree
to respond to a questionnaire, it
is possible that those who did
respond will be different than
those who refused or did not
bother to participate.

Self-reports are language dependent so there are
limitations when used with young children, adults
with English speaking backgrounds but with weak
literacy skills, people from non-English speaking
backgrounds who have yet to learn English well
(unless translated) and people with a severe
intellectual disability. Generally, they are best used
with people who have well-developed language skills,
although interpreters and skilful interviewing can
help overcome communication barriers.

When comparing the advantages and limitations of
different self-reports, it is important to take account
of the type of data that will be collected and the type
of question used. Generally, questions that allow
free, open-ended descriptive responses give answers
that are richer in detail. However, these answers are
often difficult to summarise and statistically analyse.
Questions with scoreable fixed responses enable
more precise and efficient statistical summaries and
analyses.

Figure 1.39 Self-report methods of data collection provide useful
information about how people think, feel and behave. However, they rely
typically on participants having well-developed language skills and being
able to accurately recall and state the information required of them.
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1.6 LEARNING ACTIVITY 1

Review

1. Complete the following table. Ensure you describe and review the interview method in general.

Interview
e structured
e unstructured

Questionnaire

Focus group

2. Source: VCAA 2017 Psychology Sample Exam, Section B, Q.6c; © VCAA
In a different mental health study, the researchers were interested in comparing the effectiveness of three
evidence-based interventions (biological, psychological, social) for a particular mental health disorder. Each
participant completed a self-report prior to treatment, after four weeks of treatment and again after seven
weeks of treatment. Participants rated their improvement on a scale of one to 10 (the higher the score, the
more they felt they had improved). The results are shown in the table below.

Biological Psychological Social
intervention intervention intervention
(Chloromidiside) (psychotherapy) | (family support)
Mean self-report score prior to treatment 3.3 3.2 3.4
Mean self-report score after four weeks 5.8 3.9 6.5
Mean self-report score after seven 6.1 7.5 5.9
weeks

i. Identify one strength and one limitation of self-reports.

ii. Use the data in the table to compare the effectiveness of the three evidence-based interventions.

3. Source: VCAA 2007 Psychology 1, Section B, Q.2; © VCAA
Case studies are used in brain research. Outline one value and one limitation of using case studies for brain

research.

4. For two of the following research aims, write an example of a free-response question and an example of a
fixed-response question that could be used for self-report data collection.

a. To determine the type and amount of social media use by adolescents prior to their nightly sleep episode

during the school week.

b. The aim of this research is to compare sex differences in strategies used for coping with stress.
c. This research aims to investigate personal experience of stigma by people with a phobia.

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.
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1.6 LEARNING ACTIVITY 2

Multiple-choice questions

1. Data from self-reports are best described as participant responses

A. that are anonymous.

B. that are unprocessed.

C. that are socially desirable.
D. to researcher questions.

2. Which of the following is not a self-report data collection technique?

A. rating scale
B. interview

C. experiment
D. focus group

3. Self-report methods primarily rely on

A. control of all variables that may affect the results.

B. research participants’ accounts of their own experiences and behaviours.
C. comparison of research participants’ responses to questions.

D. free-response and fixed-response questions.

4. Which type of question in a test or exam is likely to be a free-response question?

A. essay

B. true—false

C. multiple-choice
D. fill-in-the blank

5. Which of the following is a fixed-response question?

A. How would you feel if unfriended on Facebook by a close friend?
B. What do you usually do on weekends for rest and relaxation?

C. How would you rate your sleep quality on scale of 1-10?

D. What are your five favourite foods?

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.
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1.7 Observational studies

An observational study

involves collection of data by )
carefully watching and recording | ‘
behaviour as it occurs without \.

any intervention or manipulation

of the behaviour being observed. o e
The method is used to collect
data in research when the

behaviour under investigation

is clearly visible and can be easily recorded. As you
would expect for a scientific investigation, specially
trained individuals record activities, events, or
processes as precisely and completely as possible
without personal interpretation (APA, 2022).

For example, the checklist shown in Figure 1.40
below was used by a researcher to observe and record
data on how children (5 boys and 3 girls) react to

the aggressiveness of their peers in a play situation.
As shown in the top row, each child was assigned a
number from #1 to #8, their sex if identified (M or

F) and the checklist allows for three aggressive acts
per child. Note, for example, that child #1, a male,
initiated acts of aggression against one male and two

females, specifically #5, #6, and #8. Child #5 showed
little or no emotion, #6 responded by tears, and #8
also cried, and got the attention of other children and
the supervisor. Of course, not all checklists need to
be complicated in terms of the number of participants
who are observed and the number and types of
behaviours.

The observational study as a research method should
not be confused with the use of observation as a
technique to collect data. For example, an experiment
may use the observational technique to watch and
record data of participants’ responses following
exposure or non-exposure to an I'V.

One of the best-known examples is the series of Bobo
doll experiments conducted by Canadian psychologist
Albert Bandura in the 1960s to investigate whether
young children can learn to be aggressive by
watching adults behaving that way. Bandura

observed children’s responses after watching a movie
showing an adult treating a Bobo doll aggressively
(experimental group) with a group of children who
had not (control group).

Initiation of aggressive act, shown by child and sex

#l1 M| # |2 |M|#| 3| M| #

4|{M| #|5|M| #|6|F |#|7|F|#|8]|F

Aggressive act
against whom
(shown by
child’s assigned
number)*

5(/6 |8 67|21

3|5(1|(6|8|2(2|4 6(3|5

Response

Anger

Surprise

Hurt. tears X | X X | x

thtle.or no X X | X
emotion shown

Help from X X | X
other children

Help from adult X X
supervisor

*The observer assigned numbers to the children, keyed to clothing. The child in the red sweater was #1, the one in the blue shirt was #2, and so on.

Figure 1.40 An example of a checklist used for an observational study on how children react to the

aggressiveness of their peers in a play situation

Source: Based on Wiseman, J.P.,, & Aron, M.S. (1970). Field projects for sociology students. Cambridge,

Massachusetts: Schenkman. p.21.
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Generally, data collection in an observational study
may be:

o structured: a prepared system is used to guide
and record observations; for example, a checklist
of items to precisely guide what to look for and
to record or exclude

e unstructured: observations are made without a
predetermined format

o semi-structured: a part of the observational
study involves use of a predetermined format.

Most observational studies conducted in psychology
are structured and use systematic data collection
techniques in controlled settings, such as the
checklist with predetermined criteria shown in
Figure 1.40. These may also be referred to as
controlled observations because of their systematic
nature and because the researcher is exercising
control over the setting (APA, 2022).

A structured study typically involves operationalising
the behaviour of interest and variables that are
involved. For example, observing aggression outside
nightclubs in Chapel Street, Prahran, must define
aggression precisely in terms of the variables to be
measured and devise a list of the specific behaviours
to be observed and recorded.

In preparing their observation checklist, the
researcher will determine whether, for example,
aggression includes shouting or only physical contact
and whether an accidental push or shove is to be
recorded along with a deliberate push or shove. It

is important to clearly define the characteristics of
each behaviour so that observers all agree and can
record the occurrence and frequency of these targeted
behaviours.

Sometimes an observational study might resemble
an experiment. For example, to investigate creative
problem-solving processes in a group, a researcher
might present a friendship group with a problem
requiring its members to come up with as many
uses for a house brick as they possibly can in 10
minutes. The researcher could then observe and
record who suggests answers and how often; who
records answers and how the recorder is selected;
how correct and incorrect answers are dealt with;
whether judgments about answers are immediate or
postponed; who gives or doesn’t give feedback; who
stays on task; who is time-conscious, and so on.

The researcher might also observe problem-solving

in a group comprising strangers in order to make
comparisons with the friendship group. This study
could occur in a controlled laboratory setting, or in a
field setting such as a place where the group normally
meets and interacts; for example, the school canteen
or an area of the school grounds.

Although a particular observational study might use a
between or within subjects design and all experiments
actually involve observation of responses, an
observational study is not a true experiment.

An observational study can reveal a relationship
between two variables (e.g. group type and
creative problem-solving), but only a true
controlled experiment can establish a cause—
effect relationship because there is an IV that

is manipulated along with the use of random
allocation and strict control of other variables that
can impact on the results.

In an observational study, there may be naturally
occurring variables of interest but the researcher
passively observes the behaviour of the participants

without any attempt at intervention or manipulation
of the behaviours (APA, 2022).

Sampling observations

One of the difficulties in observing and recording
ongoing target behaviour is that there can be so
much of it and/or it may be occurring within the
context of lots of other behaviour. The researcher
must therefore also decide in advance whether to
record all occurrences of the behaviour and when
observations are actually made during the study. For
example, three behaviour sampling decisions for an
observational study may involve:

1. event sampling: The researcher decides
to focus on one or more specific types of
behaviour (‘events’) and record all occurrences.
All other types of behaviour are ignored.
For example, in a study of bullying in
the school grounds, only those acts involving
intentional physical contact initiated by the
bully. In some studies where relevant, the
researcher may also record the antecedent
(actions immediately prior to the event) and/or
the consequences (what happens immediately
after the event).
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2. time sampling: The researcher decides that
observation will take place only during specified
time periods (e.g. 1 minute every 5 minutes
per hour, or 10 minutes every hour, 1 hour per
day) and records the occurrence of the specified
behaviour during that period only.

3. individual sampling: Rather than trying to
record the behaviour of all individuals at once,
the researcher decides to focus on observing one
individual (or group) at a time while ignoring
the behaviour of others during the time period.
One individual may be randomly selected to
be the focus of an observational period and
all others are ignored during that period. Over
the entire period of the study, however, each
individual may be observed. And, when dealing
with a group’s behaviour, the researcher might
observe the entire group all at once, or only one
group member for a certain time, then observe
another, and so on.

Key features of a structured observation

e The researcher has some degree of control over
the setting in which the targeted behaviours
occur

¢ The researcher selects which behaviours are of
interest and which are not

e The researcher clearly defines the
characteristics of each behaviour so that
observers all agree on the classification

e Observers record the occurrence and frequency
of these targeted behaviours

Source: American Psychological Association (2022). APA

dictionary of psychology. Retrieved from https://dictionary.
apa.org

1.7.1 Natural and contrived
settings

Observations may be conducted within a participant’s
natural environment or in a contrived, ‘unnatural’
environment. In both settings, the researchers would
passively wait for the target behaviour to occur
voluntarily and to unfold as it usually does.

When observations are conducted within the
participant’s natural environment, the method

is commonly called naturalistic observation. In
naturalistic observation, the researcher watches
and records behaviour in the natural, ‘real-

life’ environment where it would ordinarily occur
without manipulation of variables or other controls
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that occur in a laboratory setting. This is a situation
where behaviour in its genuine form is most likely to
be observed. In addition, the researcher conducts their
observations in an inconspicuous or ‘unnoticeable’
manner so that their presence does not influence the
behaviour of interest.

For example, in a study on the development of social
behaviour, a researcher might observe children at
play in a preschool centre’s outside area at lunchtime.
They would do so from the ‘sidelines’ so that the
children are not aware that they are being observed
to help ensure their presence does not interfere with
the naturally occurring, voluntary play behaviour. The
researcher may observe that younger children tend to
play alongside other children but not actually interact
with them, whereas older children tend to interact
more in their play with other children.

On the basis of these observations, the researcher
may assume that there are different types of play in
which children may engage and that these types of
play are age-related or age-dependent.

Similarly, a researcher studying how paramedics
respond to traumatic events might observe
paramedics in action by riding along with them
on duty. In doing so, the researcher would be as
unobtrusive as possible, trying to ‘shadow’ the
paramedics as they respond to various types of
trauma, communicating with them only when
essential.

Generally, with this type of observational study, the
researcher decides where the observations will take
place, at what time, with which participants and in
what circumstances. There may also be observations
of different groups for which an IV may be present or
absent.

A contrived environment is one that the researcher
creates or sets up for the specific purpose of
conducting an observational study. It is an artificial
‘non-naturalistic’, ‘controlled’ environment for the
behaviour of interest and may be referred to as a
controlled, structured or laboratory environment
because of the degree of control the researcher has
over it or where the observations are made. It may
also be referred to as a controlled observation in
contrast to a naturalistic observation.

For example, the researcher conducting the study
on social behaviour may decide to observe children
at play in a room set up for that purpose at a venue
outside the preschool centre. Specific playthings



may be made available and strategically located
together with a table and chairs. Observations could
then be made from behind a one-way mirror so

that the children are not aware that they are being
observed. The children’s behaviour might also be
video recorded so that researchers can also record
observations to help ensure reliability of the data.

However, despite the use of such control over the
environment and observational procedures, the
researchers must still wait for the behaviours of
interest to occur naturally.

Figure 1.41 (a) An observational study may be
conducted in a natural, ‘real-life’ environment or (b)
a formal contrived environment such as a formal
laboratory setting.

1.7.2 Participant and non-
participant observation

Sometimes, a researcher actually takes part in the
activity being observed and may deliberately try

to be mistaken by the participants as being part of
the group or situation being observed. Therefore, a
distinction is made between the participant and non-
participant observation methods.

In participant observation, a trained investigator
studies a pre-existing group by joining it as a
member, while avoiding a conspicuous role that
would change what occurs in the group and bias
the data. The researcher’s role may be known or
unknown to the other members of the group (APA,
2022).

For example, in one well-known study that used
participant observation, the researchers had
themselves admitted to several different psychiatric
hospitals by imitating the symptoms of schizophrenia.
After they had been admitted, the fake patients took
part in ward activities and spent time observing and
writing notes about ward staff and how patients were
treated. Their record-keeping behaviour was regarded
by the hospital staff as being a symptom of their
mental disorder. In all, they remained in hospital for
7 to 52 days (average 19 days) and were eventually
discharged with a diagnosis of ‘schizophrenia in
remission’ (Rosenhan, 1973).

When the researcher tries to conceal their presence

so that their observations are made in entirely
inconspicuous manner, it is commonly called non-
participant observation. When observations of
behaviour are made in the natural setting in which the
target behaviour ordinarily occurs, psychologists will
often conceal their presence by watching from the
‘sidelines’.

For example, a researcher might sit on a park bench
pretending to read a newspaper in order to observe
the reactions of passers-by to a person who appears
to be in need of help. On alternating occasions, the
person is a male or female research assistant dressed
in either a business suit or as a homeless person. Sex
differences in helping responses are then recorded.

Similarly, a researcher interested in the use of
specific ‘body language’ when reunited following

a long-term separation may observe the non-verbal
interactions of people being met by at the arrivals
gate of the international terminal at an airport. They
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may attend the airport and position themselves where
they can blend in with the crowd, concealing as best
as possible what they are doing so as not to influence
the target behaviour in any way. In other situations,
psychologists might use a hidden video camera to
record events.

Figure 1.42 The person on the right is a researcher
engaging in non-participant observation for a study
on conformity to norms. She is seated outside a
mosque recording behavioural responses to a sign
describing dress standards for tourists who wish to
enter the mosque.

1.7.3 Advantages and limitations
of observational studies

Each type of observational study is useful under
different circumstances and has advantages and
limitations depending on the specific procedures
used, particularly the degree of structure in the data
collection technique and the observational setting.

The main advantage of observational studies,
especially naturalistic observation, is that researchers
can watch and record spontaneous, everyday
behaviour without the need for any manipulation or
intervention.

When people are observed in this way, they are not
influenced by perceptions that can form in artificial,
contrived environments and lead them to behave
differently from how they normally do. Sometimes,
merely being present in an artificial or unfamiliar
environment can cause an unnatural change in
behaviour. This is more likely when the participant
knows they are being observed.

Thus, naturalistic observation often enables
researchers to gain more accurate information about
the typical behaviours of people (and animals),
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both immediately and over a longer period, than do
other research methods. When compared to research
methods that involve asking people about their
behaviour, the researcher can observe what people
actually do (or say), rather than what they say

they do.

In addition, structured observations through use of
checklists and specific criteria enhance the accuracy
of data collection and therefore the results obtained.
This is a more likely outcome when the observational
setting is strictly controlled, as in a contrived
laboratory-type situation. Controlled observations in
laboratory settings can also be more easily replicated
by other researchers using the same procedures. This
means that the reliability of results can be tested.

Another advantage of naturalistic observational
studies is that some types of human behaviour can
only be studied as they naturally occur because it
would be unethical or impractical to study them in a
laboratory setting. For example, it would be unethical
to severely deprive children in their early life in order
to observe the effect of deprivation on behaviour in
the future.

Similarly, some behaviours cannot be realistically
reproduced in a laboratory. A researcher cannot, for
example, study most aspects of true crowd behaviour
in a laboratory. Nor could a researcher expect to
obtain valid information about how people usually
behave when they are in love by bringing a pair of
participants into a laboratory situation and asking
them to ‘be in love’ so that observations can be
made. However, since the observer does not directly
influence the behaviour of interest in an unobtrusive
observational study, it sometimes requires a lot of
time and patience to wait for the target behaviour to
occur. Consequently, some observational studies can
be very time-consuming.

A practical advantage of naturalistic observation

is that it does not require the co-operation of
participants being observed. However, this raises
the ethical issue of not obtaining informed consent,
particularly if participant observation is required.

When participant observation is used without
informed consent, a person’s expectation of privacy
can be violated. This issue has to be weighed up
against the fact that the participants are not informed
that they will be observed in some special way so
that their observed behaviour is more likely to be true
to life.



A limitation of any observational study, particularly
when unstructured, is that it cannot be used to
determine the cause of the behaviour of interest

that is observed, because many factors may influence
that behaviour and there is a lack of control of such
variables. This is especially the case in a natural
environment. For example, a researcher could not
determine through observation alone why some
children become aggressive towards others in the
school yard.

The true factors that influence a particular behaviour
could be ones of which the researcher is not
immediately aware. Consequently, an observational
study may reveal a relationship between variables,
but not a cause—effect relationship as does an
experiment.

In addition, naturalistic observation studies often
lack a representative sample. For instance, they may
be biased in relation to participant variables such as
age, sex, cultural and socioeconomic background.
This means that the results may not readily be

generalised to a wider population. The lack of control

over a wide range of potentially influential variables,
including the field setting itself, makes it difficult for
researchers to replicate the study to test the results.

A potential limitation of any observational study
or technique is observer bias. It is possible, for
example, that researchers sometimes unconsciously
distort what they see so that it resembles what they
hope to see, even when they are using structured

formats. This is why researchers who collect the data
are trained to observe and record accurately in order
to minimise the influence of their personal biases.
Furthermore, when recording participant responses
or making detailed notes as part of the observation
process, the researcher may neglect to record certain
behaviours that they either judge to be irrelevant or
do not actually see.

To overcome these limitations, researchers often use
two or more observers for data collection and check
for inter-rater (‘inter-observer’) consistency. This
procedure usually results in a more complete and
accurate set of data than one observer could obtain
alone.

Figure 1.43 A limitation of observational studies is
that participants may not behave as they typically
do when they know they are being observed.

1.7 LEARNING ACTIVITY 1

Review

1. Define the meaning of observational study.
2. Distinguish between each of the following:

structured and unstructured observations
event sampling and time sampling
participant and non-participant observations.

p opTop

one used in the text.

o

a naturalistic and a controlled observational study

. Give an example of a possible naturalistic observational study with a between subjects design, other than

Explain why this study would not be considered to be a true experiment.

4. a. Suggest an example of an observational study with a non-experimental between subjects design, but not

an example used in the text.

b. Explain why this study would be considered a quasi-experiment.

5. Explain the meaning of observer bias and how it could be controlled.
6. Are naturalistic observations of people without obtaining their informed consent ethically acceptable? Explain
your answer. N
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7. Give two advantages and two limitations of observational studies.

8. To what extent do reality TV programs such as Married at First Sight, Real Housewives and Survivor produce
authentic human behaviour? Explain with reference to an example of a program and design features of
observational studies that could help ensure ‘normal’ behaviour is more likely to be recorded.

9. Complete the following table to analyse different observational studies.

Observational study

Naturalistic Participant
Structured vs | vs Contrived vs Non-
Unstructured setting participant

(a) A teacher concerned about the unsafe behaviour
of students at the school’s bus stop at the end of
the school day organises an observational study.
Observations will be made from a nearby classroom
with reference to a checklist.

(b) Trainee counsellors will be assessed while they
conduct consultations with each other, taking turns
to be the counsellor then the client. All assessments
will be conducted in a room at the university set up
for that purpose. The course leader will video record
each session and a criteria sheet will be used to guide
feedback to trainees.

(c) The captain of the school’s senior hockey team will
analyse the players’ communication styles during an
upcoming match.

(d) A researcher will record the number of drivers who
obey a give way sign at a roundabout.

(e) Researchers will compare the behaviour of AFL
football spectators who sit behind the goals with
those who sit in a grandstand. Observations will target
the number of comments directed at umpires and
players (but not the content).

(f) A VCE student is planning to conduct an
observational study in a shopping mall to find out
whether people look at their own reflections or avoid
doing so when walking past a large department store.
Sex differences will be recorded using a 3-point rating
scale based on ‘Yes’, ‘No’ and ‘Not sure’.

(9) A VCE student is planning to conduct an observational
study at school to find out whether junior school
students are more disruptive with a replacement
teacher. There will be two observation sessions
conducted in the same period, in the same classroom,
on the same day across two weeks. In week 1, the
student will observe a Year 7 Maths class from a
storeroom when taught by their usual teacher. Only
six of the students will be observed — two seated
mid-front row, two mid-middle row and two mid-back
row. In week 2, the student will observe students in
the same class, seated in the same positions, but
when taught by a replacement teacher who has never
previously been at the school. Disruptive behaviour
has been operationalised to enable development of
observation criteria.

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.
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1.7 LEARNING ACTIVITY 2

Multiple-choice questions

1. A researcher observes and records unsafe behaviours by students at the school’s bus stop with reference to a
checklist whilst seated in a car parked nearby.
This investigation may be described as a observational study in a setting.

A. participant; contrived

B. participant; naturalistic

C. non-participant; contrived
D. non-participant; naturalistic

2. Aresearcher acting as a passenger observes and records how many school students on a crowded train
stand and offer their seat to an elderly passenger.
This investigation may be described as a observational study in a setting.

A. participant; contrived

B. participant; naturalistic

C. non-participant; contrived
D. non-participant; naturalistic

3. Aresearcher acting as a passenger observes and records the behaviour of other passengers on a train when
an adult female appears to have a panic attack compared to an adult male.
This investigation may be described as a/an

A. experiment using an observation technique in a contrived setting.
B. experiment using an observation technique in a naturalistic setting.
C. participant observational study in a naturalistic setting.

D. non-participant observational study in a contrived setting.

4. A researcher observes and records the behaviour of participants when alone, while smoke gradually fills the
room, compared with when other people are present in the room. Observations are made from an adjacent
room with a two-way mirror.

This investigation may be described as a/an

A. experiment using an observation technique in a contrived setting.
B. experiment using an observation technique in a naturalistic setting.
C. participant observational study in a naturalistic setting.

D. non-participant observational study in a contrived setting.

5. Source: VCAA 2003 Psychology 2, Section A, Q.31; © VCAA
In which of the following types of research study does the experimenter have the most control over the
participants?

A. in-depth interview
B. correlational study
C. non-experimental study
D. naturalistic observation

To answer these and additional questions online and receive immediate feedback, access learnON at www.jacplus.com.au.
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1.7 LEARNING ACTIVITY 3

Analysis and evaluation of research

A researcher conducted an observational study to test the effectiveness of different types of reprimands when
dealing with disruptive students. On the basis of observations from an earlier study, it was expected that giving
soft reprimands to disruptive students would have a greater effect than loud reprimands.

Two disruptive students in a year 3 class at a local primary school were observed for a 20-minute period during
an arithmetic lesson each day for 4 weeks by two trained observers who sat at the back of the classroom and
were as unobtrusive as possible. The observers followed a schedule of observing for 20 seconds then recording
for 10 seconds using a checklist with eight types of disruptive behaviour, including whether the student was out
of their chair, noisy, communicating with another student, interfering with another student’s property, or being
aggressive.

There were four phases of the study:

1. Baseline: Measurements of disruptive behaviour before any treatment intervention is introduced. The teacher
used their normal loud or soft reprimands; however, it was found that the teacher predominantly used loud
reprimands throughout this period.

2. Soft: The teacher used soft, ‘private’ reprimands so that only the student being reprimanded could hear; soft
reprimands were used with all students, not just the target students being observed.

3. Loud: The teacher used loud, ‘public’ reprimands that could be heard by all students; loud reprimands were
used with all students, not just the target students.

4. Soft: The teacher used once again used soft, ‘private’ reprimands.

The results are shown below.
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. Formulate a research hypothesis that would be supported by the results obtained for the study.
. Give an advantage and a limitation of the sampling technique used for this particular study.

. Explain whether the event sampling or time sampling procedure was used for this particular study.
What was the purpose of the baseline measurements?

. Is the study best described as structured, unstructured or semi-structured?

. Does the study use participant observation, non-participant observation, or both?

. Explain whether the study can be described as a naturalistic observation study.

. ldentify the independent and dependent variables in the study.

. Suggest a single, relevant title for the series of graphs showing the results.

. What do the results show?

. What conclusion can be drawn from the results?

. To what extent can the results be generalised?

— R —~5Q@ a0 2000

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.
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1.8 Case studies

Sometimes a researcher will collect detailed
information on only a small number of people,

perhaps an individual or a small group of two or three.

A researcher may also choose to focus on a particular
activity or event, possibly involving an organisation or
some other setting. When any of these are done, the
researcher is likely to be conducting a case study.

A case study is an intensive, in-depth investigation
of some behaviour, activity, event or problem of
interest in a single individual, group, organisation or
situation. In psychology, the ‘case’ that is the subject
of ‘study’ is usually a person. It may involve any
type of behaviour and/or mental process, over a short
period of time or even many years.

Case studies for scientific research purposes are often
used when large numbers of participants are not
available for an investigation; for example, to study

a single individual with a rare or unusual disorder or
ability. Such a case study may involve a combination
of different data collection methods.

For example, an individual may be interviewed at
length. Information may also be collected through
interviews of family members, friends and teachers
or coworkers. The individual’s medical records and
school reports may also be considered. Other sources
of information can include extensive psychological
testing and observations of the person’s behaviour.
The research may also continue for an extended
period of time so that processes and developments
can be studied as they take place.

Case studies have played an important role in
psychology. For example, many of the early language
researchers started out by keeping detailed diaries on

Table 1.5 Examples of case studies

the language development of only a few individual
children. Some gained valuable insights by recording
the vocalisations and speech of their own children
over time. Psychologists have learnt about memory
from studying rare individuals who can retain
enormous amounts of information and some who can
remember little. Child prodigies, chess masters and
other gifted or extremely talented individuals have
been studied to gain insights into mental capabilities.
Ideas about effective leadership have been picked up
by analysing biographies of great leaders.

Psychologists have also learnt about behaviour in
small friendship groups by conducting case studies
in which they observe and record social interactions
within the same group of people in different
situations over a period of time. An assumption is
that patterns of behaviour observed within the group
may apply to other friendship groups made up of
people of similar ages and backgrounds. Such case
studies can also suggest hypotheses that could be
tested using other research methods.

Theories in psychology have also evolved from case
studies. For example, Sigmund Freud (1856-1939)
used case studies of his patients who sought his
help with mental health problems to clarify his
understanding of the origins of certain mental
disorders. He also based his theories of personality
development on these case studies. As new evidence
came to him from his patients, he expanded and
revised his theories.

Much of what is known about the role of the brain
in behaviour and mental processes has also come
from case studies. Intensive study of individuals
with different types of brain injuries has made it

Person

The study of a single individual, compiling information from a variety of sources

Group

The study of a single distinctive set of people, such as a family or small group of
friends or decision-making group

Organisation

The study of a single organisation or company and the way that people act within it

Activity The study of the creative thinking process in a group

Problem The study of why a particular individual ‘trolls’ others on social media or why a
specific group choose to not get vaccinated.

Event The study of a particular social or cultural event and the interpretations of that event
by those participating in it

Location The study of a particular place and the way that it is used or regarded by people
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possible for researchers to gain detailed, valuable
information about the role of the brain in all sorts of
behaviour and mental processes — speech production
and comprehension, states of consciousness, learning,
memory, and so on.

One of the most influential case studies of an
individual with a brain injury is that of Henry
Molaison, whose brain injury was intentionally
caused through surgery. In 1953, when Molaison
was 27 years old, he agreed to brain surgery to treat
the debilitating epilepsy from which he had been
suffering since the age of 10. As Molaison’s seizures
were so severe, and because their precise origin
could not be determined, his neurosurgeon decided
to remove over 5 centimetres of tissue from each
temporal lobe, including about two-thirds of each
hippocampus, most of each amygdala, and adjacent
cerebral cortex from around the hippocampus and
amygdala.

Medically, the surgery was successful in terms of
its goals. However, he was left with permanent
memory impairments. For example, Molaison
could no longer remember what he had eaten for
breakfast when asked shortly afterward, and he

had to be reintroduced to his doctors every time he
visited them, including his neuropsychologist who
tested him regularly for some 50 years. Importantly,
Molaison’s case study provided important, long-
standing evidence for the crucial roles of various
brain structures and areas in memory processes,
particularly the role of the hippocampus in long-term
memory formation.

Clinical psychologists who treat people with mental
health problems and disorders routinely conduct case
studies involving their clients. However, this research
is usually for diagnostic and treatment goals (rather
than for scientific research purposes). Therefore,
when used in a clinical setting for therapeutic
reasons, a case study is often referred to as a case
history or a clinical observation.

learn

learnMORE | A case study of an individual
diagnosed with Anton’s syndrome

Access learnON to read a description of case
study research in the late nineteenth century
that led to the identification of a rare disorder
involving blindness without any awareness of
being blind.
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Figure 1.44 Henry Molaison (1926-2008), whose
case study of memory impairments associated with
brain injury provided important evidence for the
crucial roles of various brain structures and areas in

memory processes.

1.8.1 Advantages and limitations
of case studies

Case studies provide a useful way of obtaining
detailed information on behaviour and mental
processes. In particular, they often permit
investigation of otherwise impractical (or unethical)
situations such as when a large number of people
with an unusual condition cannot be accessed. Their
depth of analysis and the richness of the data are
commonly described as their main advantage (or
‘strength’).

With case studies, there is usually no manipulation or
control of variables, as with research conducted under
strictly controlled experimental conditions (unless

an experiment is used to collect some of the case
study data). Consequently, case studies can avoid
artificiality and provide a ‘snapshot’ of the actual or
real-life experience of one or more individuals at a
particular time in a particular situation.

Case studies are, however, not only useful for a
‘snapshot’. They can be conducted over a prolonged
period, even many years where relevant and practical
to do so, and may therefore also be useful for
tracking and describing experiences and change over
time.

Case studies can also provide insights into how
others may think, feel or behave under similar
circumstances, especially when information from
different case studies on the same topic or research



question is compiled and knit together to help
identify a general pattern or trend in the results.

Another advantage of case studies is that they can be
a valuable source of hypotheses for further research
or for data to support theory building or challenge a
theory’s assumptions.

A major limitation of case studies is that they cannot
test or establish a cause—effect relationship as does

a controlled experiment. Some experiments involve
a person as the sole participant. However, a case
study cannot be considered to be a single participant
experiment because the method does not actually
involve manipulation of any independent variable.

Their small sample size is another limitation. By
their very nature, case studies usually focus on rare
or unusual individuals, groups, events, problems

or situations. This means that the sample is often a
‘convenience sample’ (rather than a random sample)
and limited to a size of one. The results for such a
sample can usually provide only very tentative and
limited support for drawing conclusions.

Nor can generalisation of the results to others in

a relevant population be done with any certainty.
Generalising is a bigger problem when the case study
involves a rare or unusual disorder or ability. Because
the mental experiences, processes or behaviours of such
individuals (or groups) are ‘extraordinary’, they may
not reflect typical ways of thinking, feeling or behaving.

Similarly an activity, problem or event that is the
focus of the case study may be a ‘one-off” involving
one or more people who happen to assemble at that
time and place Therefore, the researcher can never be
fully confident that the conclusions drawn from their
study are representative of similar instances within
the wider population or apply elsewhere over time.
In addition, if a case study uses a rare or unusual
sample this means that it often cannot be replicated
to test the reliability of the results in the way that an
experiment can.

Case studies also have other limitations. Because of
the very detailed and comprehensive data usually
obtained, the process of analysing, summarising
and reporting these data can be painstaking and
time-consuming.

In addition, case studies are often susceptible to
biased information from the participants or the
researcher. This can influence the accuracy of the
information that is obtained and conclusions that may
be drawn.

For example, case studies usually rely on the
individuals under investigation to provide a great
deal of the required information. Some participants
may not remember clearly what they actually
experienced, or they may intentionally change or
omit information that they do not wish to reveal for
personal reasons.

(b)

STUDIEN

Dr. JOS. BREUER wvsp Dr SIGM. FREUD

IN WIEN.

Figure 1.45 (a) Sigmund Freud (1856-1939) developed his psychoanalytic theories mainly from case studies of
patients who sought his help with mental health problems they were experiencing. (b) The title page of Freud's
case studies publication (1895) in which he and a colleague documented five cases of females with ‘hysteria’
— a condition in which memories of unresolved psychologically traumatic experiences are converted into

diagnosable physical symptoms.
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Similarly, case studies are usually conducted by

one researcher and are vulnerable to their bias. For
example, it is possible that the researcher may see

or hear what they expect or hope to see or hear.
Furthermore, the researcher is also responsible for
deciding what to include in their descriptions and
what to leave out. In writing a report on the case, the
researcher may select information that supports key

A case study may be an option when a large
number of participants is not available. For
example, eccentric behaviour has been investigated
using the case study method. Eccentric behaviour
refers to a pattern of human behaviour that is
viewed as very odd or unusual without appearing to
be maladaptive in the particular society or culture
where it occurs. Researchers have found that

despite their typically non-conforming behaviour,
most eccentrics tend to be happy, well-adjusted
people who are ‘strange but sane’ (Weeks &
James, 1995).

points or conclusions they wish to make and omit
other points that may be just as relevant and could
have been included by another researcher interpreting
the same information.

1.8 LEARNING ACTIVITY 1

Review

1. List three key features that distinguish a case study from other research methods.

2. Suggest an example of an experiment that could be conducted as part of a case study.

3. There is an issue of productivity on a factory assembly line and the case study method will be used to collect
and analyse detailed information to help understand the issue.
List five items of information that could be collected for the case study.

4. a. Describe two advantages and two limitations of case studies when used for research purposes.
b. What is a potential limitation of a case study conducted over a prolonged period of time, but other than a

limitation referred to in part a?

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.

1.8 LEARNING ACTIVITY 2

VCAA exam questions

Question 1 (1 mark)

Source: VCAA 2014 Psychology, Section A, Q.29 (adapted); © VCAA

Fraser hit his head playing hockey and found he was unable to remember the events leading up to the hockey
game. Fraser was asked by the hospital to take part in a case study to examine the effects of his injury on the
functioning of his brain.

In this situation, a case study would be useful because

A. a case study uses only non-harmful techniques to study the brain.

B. case studies could provide ideas for further research into brain injuries.

C. acase study is a useful experimental method that collects rich, detailed data.

D. results from Fraser’s case study could be generalised to other patients with different brain injuries.
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Question 2 (1 mark)
Source: VCAA 2012 Psychology 1, Section A, Q.32 (adapted); © VCAA

A patient was about to have brain surgery. The patient gave informed consent to participate in a study using
direct brain stimulation.

The study involving direct brain stimulation is an example of
A. a case study.

B. an observational study

C. a self-report study.

D. an experiment using the observational technique.

Question 3 (1 mark)
Source: VCAA 2010 Psychology 1, Section A, Q.7 (adapted); © VCAA

A researcher was interested in the possible link between brain tumours and depression in elderly patients. She
conducted an intensive study of six individual patients in a hospital using diagnostic tests, patients’ interviews,
and examination of the patients’ medical records.

One limitation of this method for her research is that

A. the research does not enable strict control of all variables.

B. the reliance on patients’ reports will not produce very detailed information.

C. the patients cannot be randomly allocated to the control and experimental groups.
D. it is too easy to generalise the results of this type of research.

Question 4 (1 mark)
Source: VCAA 2009 Psychology 1, Section A, Q.16 (adapted); © VCAA

Which of the following statements about case studies is the most correct?
A. Case studies can provide ideas for further research.

B. A case study is a useful experimental method.

C. A case study can only use one human participant.

D. Results from a case study are able to be generalised in most situations.

Question 5 (2 marks)
Source: VCAA 2008 Psychology 1, Section B, Q.3; © VCAA

Case studies are an important research tool used to study the brain. However, case studies lack control over
variables.

In terms of research,
a. why can the lack of control over variables be considered a limitation? 1 mark
b. how can the findings from a case study be useful? 1 mark

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.
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1.9 Simulation studies

Sometimes a researcher cannot gain access to a
particular setting or environment to conduct their
investigation. For example, a researcher may be
interested in decision-making processes used by
jurors as they serve in actual cases. Undoubtedly, the
researcher would not be legally permitted to enter the
court room in which a jury is deliberating to observe
how they decide whether the person standing trial is
guilty, let alone to conduct a controlled experiment.

At other times, it may be too risky or dangerous

to conduct an experiment with participants in

certain settings and would therefore not be ethically
permissible. For example, an experimenter interested
in studying the effect of inattention among interstate
truck drivers travelling long distances or by pilots
during take off and landing would not be able to
conduct such experiments in the real world.

In these cases, the researcher may conduct a
simulation study. Simulation studies involve
reproducing situations of research interest in a
realistic way to investigate the behaviour and/or
mental processes of individuals in that environment.

Generally, the situation is set up in way that is as
similar as possible to that in the real world in terms
of all the important features. Participants are then
asked to behave ‘as if” they were in the setting of
interest. They usually pretend that they actually are in
that situation and role play how they would behave so
that the researcher can observe their behaviour and/or
have them describe how they would behave. Because
the situation is not real, physical or psychological
harm is unlikely, which helps overcome ethical issues
as well as the access problem.

A simulation is often an imitation of a real event in a
real environment. With psychological investigations,
it often takes the form of a controlled presentation in
a setting that can’t reasonably be experienced by a
participant in a real-world environment.

One of the best-known simulation studies is the
‘Stanford Prison Experiment’ conducted in the 1970s.
In this investigation, participants were randomly
assigned to play the role of either a prisoner or

prison guard in a mock prison. Those assigned as
prisoners were arrested at their homes by, taken to the
prison, issued prisoner clothing and put in cells. The
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participants who became guards were given uniforms
and clubs. Many ‘guards’ took their roles so seriously
that the experiment was cancelled after a few days
because of the psychological trauma experienced by
‘prisoners’.

Many simulation studies take advantage of existing
technology to recreate the required environment.

For example, simulators may be used to conduct the
potentially dangerous research with truck drivers and
pilots referred to previously. These devices resemble
the environment of the actual operating situation and
replicate the actual equipment used, such as steering
wheels, brakes and flight controls.

Experiments in simulators are also suited to data
collection using physiological measures such as
heart and breathing rates, reaction times via button
presses, brain wave activity via sensors and even eye
movements to track what participants are actually
looking at.

Importantly, the participant experience is safe

within the simulated environment. Furthermore,

such simulations allow researchers to not only test
responses in settings that are dangerous, it also allows
researchers to precisely replicate them. For example,
they can assess how different drivers or pilots react to
the same dangerous setting time and time again.

Through the development of virtual reality
technology, it’s now also possible to create
almost any type of experience within any type of
environment. And many simulation studies using
simulators are not merely confined to dangerous
events and settings.

For example, to assess risk factors for problem
gambling, the researcher may simulate money-free
gambling in a pokie venue or casino. Or, to study
helping behaviour, participants placed in virtual
reality environments may actually see and engage in
all kinds of scenarios in which they may decide to
help or not help someone. They may, for example, be
placed among a group of bystanders so a researcher
may investigate whether the size of a crowd that is
watching street violence impacts on the likelihood
of intervening to stop it. This is not a situation

that would be set up in the real world for research
purposes.



Figure 1.46 Virtual reality is increasingly used for simulation studies in psychology. It’s now possible to create
almost any type of experience within any type of environment. This researcher is studying voluntary control of
physiological responses to anxiety when exposed to a virtual stressor presented in a simulated environment

where the stressor may be encountered.

Similarly, psychologists have studied mental
processing and behaviour of burglars during
robberies in homes that have been created using
digital technologies. The controversial experiment

on obedience to authority conducted in the 1960s

by Stanley Milgram has also been recreated in an
immersive, computer-generated virtual environment
(Slater et al., 2006). In Milgram’s experiment (1963),
participants recruited through a newspaper ad obeyed
the orders of an authority figure to cause pain to a
stranger, sometimes to even administer what they
believed was a lethal electric shock.

1.9.1 Advantages and limitations
of simulation studies

An advantage of simulation studies is that they

can be used to conduct experiments in social and
other environments which investigators cannot
easily access. This is achieved by reproducing those
environments in a realistic way.

Simulation can also be used when an investigation
is not ethically permissible; for example, when
the environment or conditions of research interest
are unsafe and therefore potentially harmful to
participants.

Basically, a simulation study can be a suitable
alternative when the real environment is not available
or possible. This enables psychological investigations
of many important research questions that would not
be ordinarily possible.

Simulation studies using simulators or other
technologies are not only confined to dangerous
events and settings. The diversity of research
questions that can be investigated means that they
can be a valuable source of hypotheses for further
research or for data to support or challenge a
theory or model.

When a simulator and/or computer assisted
technology is used, this may also be a time- and
cost-effective alternative for researchers. Greater
experimental control can also be used in these
situations and a wider range of data may be collected
relatively easily. The capability of reproducing an
identical environment whenever needed also supports
replication of experiments to test the results.

A significant limitation of simulation studies is

that simulation environments are artificial and
therefore the studies may lack realism. In particular,
participants know that the environment they are in
is fake. Therefore, they may behave differently than
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they would in that situation in reality. Even asking participants are unable to tell the difference between
participants in a simulated environment what they the two, then the ethics issue that led to the use of
think they would do often does not reflect what they virtual reality would arise again (Slater et al., 2006).

actually do. . e . . . .
y Despite their limitations, simulation studies have

In turn, despite their strict control of situational provided valuable insights into a wide range of
variables, artificiality makes it difficult to generalise behaviour and mental processes within environments
the results of many simulated studies to the that otherwise would have been inaccessible.
population or other situations of research interest. o
Although the development of virtual reality learnMORE | Cross-sectional and

technology has broadened the scope of what can be longitudinal studies

studied through simulation, it’s artificiality can be
difficult to avoid. For example, it is unlikely that
conditions such as those in the Milgram experiment
can actually be exactly replicated in virtual reality

¢ Cross-sectional studies — comparing groups
at a single point in time
¢ Longitudinal studies — tracking changes over

. .. . time
since the participants will always know that the ..
o p P y Access learnON for descriptions of these research
situation is unreal.
methods.

And, if eventually the experience of virtual reality
became so indistinguishable from reality that the

1.9 LEARNING ACTIVITY 1

Review

1. Define the meaning of simulation study.
2. Give an example of a simulation study in psychology of interest to you that is not described in the text.
3. Describe two advantages and two limitations of simulation studies when used for research purposes.

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.

1.9 LEARNING ACTIVITY 2

VCAA exam questions

Question 1 (1 mark)
Source: VCAA 2021 Psychology, Section A, Q.46 (adapted); © VCAA

Ekon wants to join his local emergency volunteer group. The volunteer group has identified five risk factors that
could potentially impair a volunteer’s social and emotional wellbeing while they are in the role. Using an online
questionnaire, Ekon rates himself against each of the factors on a rating of 1-10, with 1 indicating low risk and 10
indicating high risk.

The type of research method used in this scenario was a/an
A. interview.

B. self-report.

C. focus group.

D. online experiment.

Question 2 (1 mark)
Source: VCAA 2016 Psychology, Section A, Q.61 (adapted); © VCAA

When investigating naturally occurring behaviour, an advantage of using observational studies as a data
collection technique is that

A. compared with experiments, observational studies do not require controlled variables.

B. unlike self-report methods, standardised procedures are not required in observational studies.

C. similarly to experiments, it is possible to control all variables in observational studies.

D. compared with case studies, experimental and control groups are not needed in observational studies.
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Question 3 (1 mark)
Source: VCAA 2015 Psychology, Section A, Q.39 (adapted); © VCAA

Dr Rajesh is researching localisation of function in the brain. She asks Peter, one of her stroke patients, to undertake
a series of tasks so she can observe the possible changes in localisation of function as a result of his stroke.

An advantage of this particular type of study is that

A. the results are easily generalised.

B. it produces highly detailed results.

C. all unwanted variables are easily controlled.

D. conclusions can be drawn about the effect of the independent variable on the dependent variable.

Question 4 (1 mark)
Source: VCAA 2004 Psychology, Section A, Q.38 (adapted) © VCAA

A study looking at sex differences in attitudes towards gun control
A. could use a within subjects design.

B. could not use an independent samples design.

C. could use a self-report design.

D. could not use a stratified sampling design.

Question 5 (1 mark)
Source: VCAA 2004 Psychology 2, Section A, Q.44 (adapted); © VCAA

Professor Von Trapp is studying how the length of time that a stimulus is exposed to a participant affects the
participant’s ability to recall the shape of the stimulus. She recruits 30 first-year university students, 15 male and
15 female. Each participant is presented with three sets of 10 shapes, which are exposed for: four seconds for
the first set of 10 shapes, two seconds for the second set of 10 shapes and one second for the third set of 10
shapes. She then asks each participant to perform a memory recognition task for 50 different shapes, the 30
shapes previously seen and 20 distracters.

What research design was used in the professor’s study?
A. within subjects

B. mixed design

C. between subjects

D. correlational

To answer these and additional questions online and receive immediate feedback, access learnON at www.jacplus.com.au.

1.9 LEARNING ACTIVITY 3

Review

For each aim, decide which research method(s) — controlled experiment, correlational study, observational study,

interview/questionnaire, case study or simulation study — would be the most appropriate for the investigation

that would be conducted and briefly explain why.

a. To determine whether people learn better in noisy conditions or quiet conditions by testing the effect of noise
on memory.

. To find out if healthcare workers were left feeling isolated and under-appreciated during the covid pandemic.

. To find out whether adolescent males and females have different preferences for social media apps.

. To describe how young adolescents behave with their partner at the school formal.

. To determine why a father gave up his successful career and role swapped with his wife so he could spend

time at home with his first newborn.

To compare the behaviour patterns of anaesthetists during a routine and critical incident in the operating theatre.

. To investigate whether VCE practice exam results and actual exam results are associated.

To compare sleep quality of adolescents who jog regularly and those who do not jog at all.

To compare how males and females react in an emergency when their safety and wellbeing are threatened.

. To find out how students react when someone invades their personal space in a public setting.

. To measure the relationship between scores on a job interview and level of performance in that job.

. To find out if melatonin pills improve sleep quantity and quality.

®O 00T

P -

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.
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1.10 Sources of error and their control or

Minimisation
Scientific research helps ensure that the data collected
are accurate and reliable and that the conclusions
drawn from the data are justifiable and can be trusted.
Scientific research, however, is not completely free
from error. Errors can creep in at any stage of an
investigation. For instance, the researcher may not
properly control or minimise the influence of all
things that can impact on the results. It is therefore
important to take into account potential errors when
planning and conducting an investigation and when
evaluating the data that are collected.

1.10.1 Random and systematic
errors

Generally, there are two types of errors of particular
concern to researchers when conducting an
experiment and measuring participant responses on
the dependent variable. These are called random and
systematic errors.

Random errors are errors due to some chance factor
or chance variation in a measurement (so they are
also called chance errors). Random errors occur
arbitrarily or indiscriminately when unknown or
uncontrolled factors affect the measurement process
or variable being measured.

They affect the precision of a measurement and are
present in all measurements, except for measurements
involving counting.

For example, consider all the things that might

affect each individual participant’s performance on a
memory task in an experiment — their upbringing,
how they go about learning and committing new
information to memory, their personality type, health,
motivation, mood, alertness, and so on. Perhaps one
participant presents feeling ill, another arrives after
an argument with their partner, another skipped
breakfast and is hungry and another has to leave early
for an appointment.

The list is almost endless when human participation
is involved. Any one of these can affect performance
on the dependent variable and produce a random
error. Similarly, there may be an unexpected
disturbance in the experimental setting that impacts
on measurement of the DV for some of the
participants.
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Although specific random errors may be unknown
and therefore unpredictable, the researcher needs to
be aware of their potential occurrence and influence.
Random errors may change the measurements and
therefore results obtained in either of two

directions — positively or negatively.

Many random errors cannot be eliminated but
their influence can be controlled or minimised. For
example, participant differences in an experiment
may be cancelled out through random allocation to
different conditions.

Random errors affect the precision of a measurement,
whereas systematic errors affect the accuracy of a
measurement.

Systematic errors are produced by some factor that
consistently favours one condition rather than another
(so they are also called constant errors). They are
typically associated with a flaw in some aspect of the
research design, its procedures or implementation,
like an inbuilt fault.

For example, it could be a sampling error that has
introduced sample bias favouring specially motivated
participants, a faulty measuring instrument that
repeatedly gives out the same false reading each time,
or an uncontrolled order effect that has occurred
because the order in which all testing is carried out
consistently favours one group of participants rather
than the other.

Unlike random errors, systematic errors affect all
measurements in the same way so that the errors
are always in the one direction — either positive

or negative — and do not cancel out. Furthermore,
unlike random errors that may remain unknown,
most systematic errors are foreseeable and therefore
a preventable source of bias. However, they can
often be detected and corrected for during statistical
analysis of the results.

In relation to measurement results, random errors are
evident when the degree of error varies each time and
systematic errors are evident when the measurement
has the same degree of error each time.

For example, suppose you are conducting an
investigation requiring measurements of participant
reaction times. You use a stopwatch to time the same
participant 5 times but overestimate or underestimate



the reaction time on each trial because of the
variation in the speed with which you press the start
and stop button. That would be considered a random
error because the value of the measurement error
differs each time. But if your stopwatch had a bug
so that it always overstated the reaction time by say
1 second, that would be considered a systematic
error because the amount of error introduced into
each measurement is constant. Similarly, a scale that
repeatedly provides readings 0.5 g lower than the true
weight would be demonstrating systematic error.

Of course, measurement tools or instruments (i.e.
‘measures’) that may be used in psychology, and
therefore a potential source of measurement error,
are not confined to stop watches and weight scales.
They include questionnaires, interviews, aptitude
tests, ability tests, intelligence tests, personality

tests and measures or data collection tools for a
virtually endless list of human behaviours and mental
processes.

Since random and systematic errors occur with
variables that are being measured, they need to

be considered when evaluating the data that are
collected. For example, random errors reduce

both the consistency (reliability) and the accuracy
(validity) of measurements or results; whereas
systematic errors reduce accuracy (validity) but not
consistency (reliability) as the error is always in the
same direction (i.e. consistently too high or too low).

The effect of random errors can be reduced by making
more or repeated measurements and calculating a new

Measurement

errors

l |

Random error

Systemic error
(chance variation in the (inbuilt fault with the
measurement process) measurement process)

| |

Reduces:
® accuracy of a measurement
e validity of a measurement

Reduces:

e precision of a measurement

e validity and reliability of a
measurement

Figure 1.47 The two types of measurement errors
when making observations to measure responses
for the DV

mean and/or by refining the measurement method or
technique. However, the accuracy of measurements
due to systematic errors cannot be improved by
repeating those measurements (because they are

due to some kind of flaw in the research design or
measurement technique that was used).

Random and systematic errors are different from
personal errors. Personal errors are faults entirely

Random errors

Systematic errors

Figure 1.48 A comparison of the effects of random
and systematic errors when target shooting. With
random errors, the shots are both inaccurate and
inconsistent because they all miss the centre of the
target in various directions away from the centre.
With systematic errors, the shots are inaccurate but
consistent because they repeatedly miss the centre
and do so in the same direction.
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sourced with the researcher, which is why they are misreading a score, using the wrong formula to
also called human errors. calculate a score, running late or out of time, not
taking enough care when making or recording

Personal errors include mistakes, miscalculations, .
observations, and so on.

slip-ups and observer errors; for example,

overlooking a participant’s response, losing a Random and systematic errors are discussed in
questionnaire, using an early draft of a questionnaire the report on the research, whereas personal errors
instead of the final version, calculating incorrectly, are not.

Data and measurement — uncertainty, accuracy and precision
It is important not to confuse the terms ‘error’ and ‘uncertainty’, which are not synonyms.

The uncertainty of the result of a measurement reflects the lack of exact knowledge of the value of the quantity
being measured. VCE Psychology requires only a qualitative treatment of uncertainty (no calculations). When
evaluating personally sourced or provided data, students should be able to identify contradictory (incorrect data)
and incomplete data (missing data-questions without answers or variables without observations), including
possible sources of bias.

When analysing and discussing investigations, accuracy and precision also need to be considered. Accuracy and
precision are closely related, but not the same. Accuracy describes how close measurements are to a specific
value, while precision describes how close the measurements are to each other.

e Accuracy: The accuracy of a measurement relates to how close it is to the true value of the quantity being
measured. Accuracy is not quantifiable; measurement values may be described as being more accurate or
less accurate.

e Precision: Refers to how closely a set of measurement values agree with each other. Precision gives no
indication of how close the measurements are to the true value and is therefore a separate consideration to
accuracy.

Source: VCE Psychology Study Design (2023-2027), pp.19, 21.

110 LEARNING ACTIVITY 1

Review

1. Complete the following table to compare the two types of measurement error according to the criteria in the
first column.

a. Source of error

b. Example of error type

c. Direction of error

d. Variability in degree or value of the error

e. Preventability of error

f. Predictability of error

g. Effect of error on DV

h. Effect of error on accuracy (validity) of results

i. Effect of error on consistency (reliability) of results

j- Improvement of accuracy by repeating measurements

k. How to eliminate, control or minimise occurrence or
effect of error
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2. Consider each error listed in the left-hand column in the table. Assume the error impacts on the results.
For each error, tick (v') the appropriate column(s) to indicate whether you think it is a random, systematic or

personal error.

a. A participant in a visual perception experiment
forgot their spectacles but responded as best as
possible to each stimulus

b. The experimenter forgot their spectacles and
was unable to read some of the details in the
participant instructions

c. The experimenter’s spectacles were cracked so
they were unable to read some measurements

d. Too many participants in the sample are very old

e. Not enough choice in the rating scale so many
participants are forced to agree much more than
they would like to

f. A participant keeps checking their phone screen
throughout the experiment despite experimenter
instructions that phones should be switched off

g. Some participants deliberately give rude answers

so the experimenter treats them harshly.

h. The test used to measure the DV is too hard

observer checklist when distracted

i. The experimenter ticks the wrong column in the

evacuate

j- The fire alarm sounds before all participants
have completed all tasks and all are forced to

instructs participants to ignore it

k. The fire alarm sounds before all participants
have completed all tasks but the experimenter

l. The experimenter makes a mistake when
transferring data from one record to another

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.

1.10.2 Extraneous and
confounding variables

Random and systematic errors can have unwanted

effects on the dependent variable and therefore
the results of an experiment. Variables that may

cause these errors are referred to as extraneous and

confounding variables.

Extraneous variables

An extraneous variable is a variable other than the
IV that may cause a change in the DV and therefore
may affect the results. An extraneous variable is not

intentionally studied (as are the IV and DV), nor
does the experimenter wish to study this type of
variable.

However, when one or more extraneous variables are
present in an experiment, they can make it difficult
to conclude with confidence that any change in the
DV was caused solely by the presence of the I'V.

The experimenter will therefore try to identify all
relevant extraneous variables when designing their
experiment, then try to monitor and control (or

keep constant) their influence when conducting the
experiment by using procedures that will minimise
such influence to an acceptable level. A ‘relevant’
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extraneous variable is one that is believed to have the
potential to cause a change in the DV.

For example, suppose a researcher will conduct

an experiment to investigate age differences in
navigating between different spatial locations.
Participants in different age groups ranging

from very young to very old will be required to
find their way through a series of increasingly
complex mazes. The maze navigation tasks will be
presented online using a computer so that the time
taken to successfully complete each maze can be
electronically measured and recorded. The IV is
age and the DV is navigational ability. In this study,
extraneous variables that could impact on the DV and
would therefore need to be controlled or eliminated
include:

e biological sex of participants, e.g. one sex may
have inherently better ability for this kind of
spatial task

e prior experience with computers and online task
completion, e.g. a large number of very young
or very old participants may lack computer and
online experience which may interfere with
maze navigation

e prior experience with maze navigation, e.g. to
ensure no age group is advantaged

e motivation, e.g. to ensure one age group is no
more or less motivated to complete the maze
tasks than the others

e instructions, e.g. to ensure all clearly understand
what needs to be done and that no age group
is unduly advantaged or disadvantaged by the
administration or comprehension of instructions

e test conditions, e.g. to ensure they are the same
for all participants.

Independent variable

Sometimes the experimenter does not become

aware of relevant extraneous variables until after the
experiment has commenced; for example, during the
experiment or when evaluating the experiment after it
has been conducted. In some cases, the experimenter
remains unaware of relevant extraneous variables
until another researcher points them out after reading
the report on the experiment.

There are potentially many extraneous variables that
may affect the DV of an experiment and it can be
difficult for the researcher to predict and control all
of them. Consequently, experimenters tend to focus
on controlling those variables that are likely to have
a significant effect on the DV. For example, in an
experiment to determine the softest noise a person
can hear, it would be very important to control
background noise. However, in an experiment to test
the effect of caffeine on performance of some physical
task, background noise may not be so critical.

Confounding variables

Every experiment used in psychological research is
designed to answer the same basic question: Does
the 1V cause the predicted change in the DV? The
researcher recognises that there are other variables
that may affect participants’ responses (i.e. the DV),
such as all those variables collectively referred to as
extraneous variables.

Extraneous variables are inevitable and do not pose a
problem if controlled in an appropriate way. By strictly
controlling unwanted effects of relevant extraneous
variables on the DV, the effects of the IV on the DV
can be isolated. If there is a measurable change in the
DV, then the researcher can more confidently conclude
that the IV caused the predicted change in the DV.

Influences

Y

Dependent variable

Influences

Confounding variable

Y

May influence

Extraneous variable

Figure 1.49 An extraneous variable is any variable that is not the IV that may affect the DV; whereas a
confounding variable is any variable that is not the IV that has affected the DV, and therefore provides an

alternative explanation for the results.
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If a variable that can affect the DV is not controlled,
then its effect on the DV may not be able to be
clearly distinguished from that of the IV. When this
happens, the uncontrolled extraneous variable has
become a confounding variable.

A confounding variable is a variable other than the
IV that has had an effect on the DV which cannot be
separated from that of the IV. A confounding variable
is not manipulated or controlled by the researcher
(and therefore not intentionally studied). It has an
effect (systematically changes) at the same time or
together with the IV so the experimenter cannot tell
which of the variables produced the predicted change
in the DV.

This means that a confounding variable is like a
second unwanted IV that has influenced the DV,
and therefore the results. It is called a confounding
variable because its effects are entangled and
therefore confounded (meaning ‘confused’) with
those of the 1V, thereby preventing the experimenter
from concluding with any confidence that the IV
alone caused the predicted change in the DV.

A well-known example of the importance of
controlling all variables in an experiment involves
a taste test conducted by the Pepsi-Cola Company.

Independent
variable:
Brand of cola drink
(Pepsi or Coke)

Dependent
variable:
Taste preference

Y

Extraneous
variable:
Label on drink cup
(MorQ)

Coca-Cola® drinkers were asked to taste two
unidentified cola drinks and indicate which of the
two they preferred. The drinks were Coca-Cola

and Pepsi. The brand of cola was the IV, and the
participants’ taste preference was the DV. To prevent
the participants from knowing which cola they were
tasting, they were given Pepsi in a cup labelled ‘M’
and Coca-Cola in a cup labelled ‘Q’. The results
showed that most of the participants preferred Pepsi.

The Pepsi-Cola Company proudly advertised this

as evidence that even Coca-Cola drinkers preferred
Pepsi. But, to test the findings, the Coca-Cola
Company replicated the experiment, this time filling
both cups with Coca-Cola. The results showed that
most of the participants still preferred the cola in the
cup labelled ‘M’.

It seems that the Pepsi taste test had not demonstrated
that Coca-Cola drinkers preferred Pepsi. It had
demonstrated that Coca-Cola drinkers preferred

the letter M to Q. The letters were an uncontrolled
variable that had an unwanted effect on the DV (taste
preference). Consequently, it remained unclear as to
whether the IV (the kind of cola) or the unwanted
variable (in this case the confounding variable of the
letters) had affected the DV (taste preference).

Independent
variable:
Brand of cola drink
(Pepsi or Coke)
Dependent

variable:
/ Taste preference

Confounding
variable:
Label on drink cup
(Mor Q)

Figure 1.50 (a) In the taste test experiment, the label on the drink cup was an uncontrolled extraneous variable.
(b) The effect of the label on the DV (taste preference) could not be isolated from that of the IV (brand of cola
drink). The label on the drink cup had therefore become a confounding variable that provided an alternative
explanation for the experimental results, making it impossible to be certain that the IV (rather than the

confounding variable) caused the DV result.
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The presence of one or more confounding variables
does not necessarily mean that the IV did not cause
the changes in the DV. However, the presence of a
confounding variable suggests that there may be one
or more alternative explanations for the results.

For example, if there is a difference in the results

for the experimental and control groups, it could be
caused by the IV, the unwanted confounding variable
or the combined effects of both. The more alternative
explanations there are for the results, the less
confident the experimenter will be that the IV alone
was responsible for the results.

A confounding variable is sometimes described as a
type of extraneous variable. A confounding variable
may have its origin as an extraneous variable but
there is an important distinction. A confounding
variable produces a measurable change in the DV.
This change is consistent with what was predicted
in the hypothesis, whereas an extraneous variable
may or may not affect the DV. What both variables
have in common is that they create problems for
the researcher in isolating the real effect of the IV,
moreso a confounding variable.

-

Not all extraneous variables become confounding
variables. Nor are all confounding variables initially
extraneous variables. Confounding variables

are typically built into the experiment itself, but
unintentionally.

An experiment with one or more confounding
variables compromises interpretation of the results
and the validity (accuracy) of the experiment,
specifically internal validity (which is described in
section 1.15.5).

The more alternative explanations there might

be for an observed result, the less confidence an
experimenter will have in their research hypothesis,
which states or implies that the IV will be the cause
of a particular result.

Because humans are complex and there are often
multiple causes of how they may think, feel or
behave in any given situation, good experimental
design involves anticipating potential extraneous and
confounding variables and developing strategies to
minimise their influence and ensure that extraneous
variables do not become confounding variables.

Figure 1.51 (a) This participant has a high error rate in a driving simulator. (b) Is his poor performance due to his
driving ability or because he went out with his friends and stayed up late the night before, slept poorly and felt
excessively tired on awakening? Confounding occurs when the effects of the IV on the DV cannot be separated
from those of another variable — a confounding variable. The presence of a confounding variable provides an

alternative explanation of the results.
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1.10 LEARNING ACTIVITY 2

Review

1. Distinguish between:

a. extraneous and confounding variables
b. controlled and uncontrolled variables.
2. In what two ways are extraneous and confounding variables alike yet different?
3. a. Explain why the presence of extraneous and/or confounding variables is problematic for the researcher.
b. Sometimes researchers refer to the ‘presence of a confound’ in an experiment. What do you think this
means?
c. Similarly, a researcher may refer to a variable having ‘confounded’ the results or their interpretation. What
do you think this means?
4. For each of the following experiments, identify the 1V, the DV and three potential extraneous or confounding
variables.

a. The reaction time of 20 people who have just awoken from sleep is compared with that of a group who
have just run a kilometre.

b. The goal shooting accuracy of one group during a 10-minute period is measured when alone and
compared with that of another group who goal shoot in the presence of others.

c. Participants read a description of a person. All read the same description but half are told the person is
of the same cultural background as themselves, whereas the other half are told the person has a different
cultural background. All participants are then required to select characteristics they believe best describes
the person; for example, ‘good vs bad’, ‘warm vs cold’ and ‘friendly vs unfriendly’.

5. A researcher is planning an experiment to investigate the rate of forgetting (how much time it takes) and
amount of forgetting (how much information) that occurs when new information (a list of nonsense ‘words’
such as gab and jir) is learned.

a. ldentify the IV(s) and DV(s).

b. Suggest two extraneous or potential confounding variables that could affect the DV (in addition to the IV)
and therefore need to be controlled.

c. Suggest a way that each variable referred to in part (b) could be controlled.

6. An experiment was conducted to test whether people make fewer errors in detecting spelling errors in an
interesting text than in a boring one. Two groups of randomly selected and allocated participants were used.
Group 1 looked for errors in a physics text on string theory (a boring task) and Group 2 looked for errors in the
script of a recently released blockbuster movie (an interesting task). The results showed that Group 1 detected
significantly fewer spelling errors than did Group 2.

a. ldentify the IV(s) and DV(s).
b. Suggest a potential confounding variable in the experiment. Explain your choice.

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.

1.10 LEARNING ACTIVITY 3

VCAA exam questions

Question 1 (1 mark)
Source: VCAA 2013 Psychology, Section A, Q.23; © VCAA

In an experiment, it is essential to control for extraneous variables so that

A. there is a probability that the results will be obtained by chance.

B. avalid conclusion can be made about the effect of the independent variable on the dependent variable.

C. avalid conclusion can be made about the effect of the dependent variable on the independent variable.

D. the hypothesis is supported and the results of the experiment can be generalised to the broader population. )
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Question 2 (1 mark)
Source: VCAA 2010 Psychology 1, Section A, Q.7; © VCAA.

A researcher was interested in the possible link between brain tumours and depression in elderly patients. She
conducted an intensive study of six individual patients in a hospital using diagnostic tests, patients’ interviews,
and examination of the patients’ medical records.

One limitation of this method for her research is that

A. the research is not controlled for potential confounding variables.

B. the reliance on patients’ reports will not produce very detailed information.

C. the patients cannot be randomly allocated to the control and experimental groups.
D. it is too easy to generalise the results of this type of research.

Question 3 (1 mark)
Source: VCAA 2004 Psychology 2, Section A, Q.45; © VCAA

Professor Von Trapp is studying how the length of time that a stimulus is exposed to a participant affects the
participant’s ability to recall the shape of the stimulus. She recruits 30 first-year university students, 15 male and
15 female. Each participant is presented with three sets of 10 shapes, which are exposed for: four seconds for
the first set of 10 shapes, two seconds for the second set of 10 shapes and one second for the third set of 10
shapes. She then asks each participant to perform a memory recognition task for 50 different shapes, the 30
shapes previously seen and 20 distracters.

A confounding variable that was not controlled for in the study was

A. the order of time of exposure of the stimuli.

B. the memory skill of the participants.

C. the length of exposure of the stimuli.

D. the level of education of the participants.

Question 4 (1 mark)
Source: VCAA 2003 Psychology 2, Section A, Q.37; © VCAA.

Dr Vogel is studying the effects of caffeine on behaviour. She deprives 30 first-year university students of sleep
for 24 hours before the experiment begins. She divides her participants into two groups of 15 by picking their
names out of a hat.

Experimental Group

The 15 students in the experimental group are given a capsule containing a dose of caffeine equivalent to five
cups of strong coffee.

Control Group

The other group is given an apparently identical capsule containing powdered sugar only.

The students are then tested on their ability to perform a number of complex arithmetic problems.

A confounding variable that was not controlled in the study may have been the

A. gender of the participants.

B. education of the participants.

C. level of fatigue of the participants.
D. amount of caffeine consumed by the participants.

Question 5 (1 mark)

Source: VCAA 2009 Psychology 1, Section B, Q.14b (adapted); © VCAA

Professor Latina, a sleep researcher, is interested in finding out if meditating for 15 minutes before bedtime will
help reduce insomnia compared to no meditation. She recruits 50 people who suffer from insomnia. Professor
Latina employs a within subjects design.

A within subjects design will minimise extraneous variables that a between subjects design will not. Name and
explain one such extraneous variable.

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.
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1.11 Types of extraneous variables and their control

Researchers have described different types of
extraneous variables (that may also be confounding
variables). These include participant variables,
situational variables, demand characteristics,
experimenter effects and the placebo effect.

In this section we describe these types of variables
and procedures commonly used for their control
and to keep their effects at an acceptable level in
experiments. Extraneous variables, however are not
limited to experiments. They may also be present
and therefore require control in non-experimental
investigations.

Although the different types of extraneous variables
are described separately, they do not necessarily
influence participant responses in isolation of each
other. Any one or more of these variables can interact
in affecting participant responses to produce further
bias and stronger unwanted effects.

Participant
variables

Placebo
effect

Extraneous

variables

Experimenter Demand

effects

Figure 1.52 Types of extraneous variables

Situational
variables

characteristics

variables. These may be biological, psychological
and/or social in nature.

Some participants will be more or less easy

going, anxious or motivated than others. Some
will be curious about the experiment and have
expectations about how they should behave. They
will also differ in a wide range of mental abilities
such as intelligence, learning, memory, reading
comprehension and problem-solving skills, as well
as physical abilities such as strength, athleticism,
hearing, vision, eye-hand coordination and

finger dexterity. Furthermore, they will differ in
such variables as sex, age, diet, sleep patterns,
responsiveness to medication, self-esteem,
educational background, social relationships,
ethnicity, cultural experiences and religious beliefs.

Any one or more of these variables in a virtually
endless list can affect how participants behave in
an experiment and therefore the results, including
generalisations that may be made.
For example, mood may affect
participants’ responses and make
them more or less reactive to the
experimental procedures. Some
participants may be more or less
competitive than others, and some
may pay more or less attention to
instructions or tasks required

of them.

Thus, the researcher tries to take

into account those participant-related
variables that have the potential to
impact on the DV (in addition to the
IV), and therefore possibly distort

the results. For example, a researcher
conducting an experiment on sex
differences in aggressive behaviour
after playing a violent video game
will recognise that participant
characteristics such as age, personality,
mood, prior experience with violent
video games, cultural background, and

1.11.1 Participant variables

The personal characteristics that individual
participants bring to an experiment and which could
influence their responses are called participant

so on, can also influence aggressive
behaviour.

Consequently, the researcher will try to ensure that
the influence of these other participant variables is
controlled or minimised and will do so before the
experiment is conducted.
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1 A

Figure 1.53 Even if they share a common interest or have the same cultural background, participants will

differ in all kinds of personal characteristics and abilities. Variables arising from such differences can become
confounding variables if uncontrolled. Participant variables arising from such differences (that are not an V) are
potential extraneous or confounding variables that need to be identified and controlled, or at least monitored.

Control

The experimenter can control participant variables
by ensuring, as far as possible, that participants in
different experimental conditions (or groups) are as
similar as possible in personal characteristics that
may have an unwanted influence on the results.

An appropriate starting point is to obtain a
sufficiently large number of participants and use

a random sampling technique to help ensure the
sample is representative of the population being
studied. Random sampling is considered the ideal
because it increases generalisability, however, it is not
always possible. Therefore, it is vital that a random
allocation technique is used once the sample has been
selected, regardless of how biased or representative
the sample may be.

Random allocation is a crucial feature of any
controlled experiment so that any differences found
between the groups or conditions can be confidently
attributed to the effects of the I'V. With a sufficiently
large number of participants, it is reasonable to
assume that each group (or condition) will end

up with the same kind of spread of participant
characteristics that may affect the DV and therefore
the results.
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Use of an appropriate experimental design will
also help control participant variables. The choice
will be dependent on such factors as the hypothesis
to be tested, the number of participants available,
how the DV will be measured and various practical
constraints. Either the within subjects, between
subjects or mixed designs could be used. All
controlled within-and between subjects experiments
use random allocation. These designs (or a
combination) are considered to control participant
variables to an acceptable level.

Generally, the within subjects design tends to

be the most effective for controlling participant
variables because each participant performs under
all conditions of the experiment so the effects of
participant variables will balance out exactly.

Nonetheless, the between subjects design would also
control individual participant differences. Random
allocation to the different conditions will help ensure
groups are well matched on participant variables and
therefore much the same. Although random allocation
does not guarantee that different groups are entirely
equivalent in the spread of participant variables, it
does greatly reduce the likelihood of differences. The
bigger the groups, the more likely it is that a uniform
spread of characteristics will be achieved.



1.11.2 Situational variables

In contrast to participant variables which occur within

the individual, situational variables occur outside the
individual. Situational variables are external factors
(other than the IV) associated with the experimental

setting that may influence participant responses and

therefore the results.

Situational variables include the physical features

of the immediate environment such as its size and
lighting conditions, background noise, time of the
day, air temperature, presence or absence of other
participants, and so on, depending on the hypothesis
being tested. Any of these can affect the quantity and
quality of participant responses.

Naturally, the experimenter and any research
assistants are part of the experimental setting as well,
and the manner in which they conduct the experiment
and interact with participants are also associated with
the setting.

For example, personal versus impersonal contact
with the experimenter may affect performance and
participants may respond differently in a group
situation to the way that they would on an individual
basis. If a test is used to measure the DV, participants
may react differently to a digital presentation rather
than a personal one. Likewise to test items requiring
a written response as opposed to an oral response.

The instructions and procedures used by the
researcher can therefore also impact on how
participants respond. This can be a particular concern
when research is carried out by multiple research
assistants or when large sample sizes require many
researchers to complete the project. For example,
suppose that the researcher is interested in studying
factors influencing the reaction time of helicopter
pilots when flying over a hostile war zone at night.
The researcher sets up an experiment in which
participants perform a task in which they have to
detect the blink of a faint red light in a dark room as
quickly as possible.

Imagine how the results could be affected if 20
participants received different instructions on what
the experiment is about, what they are supposed to
do, whether they can sit or stand, how much time
they have to respond, and so on. What if some
participants complete the task early in the morning
and others late at night (and may therefore be more
or less alert)? Or what if some participants complete
the task in a room with ‘darker’ conditions?

PLEASE

DO

NOT
DISTURB

Figure 1.54 A situational variable is any external,
‘non-participant’ factor (other than the IV) that is
associated with the experimental setting and may
influence participant responses and therefore the
results.

Procedures not only involve what the experimenter
does but also how the relevant research activities
are conducted, including their sequence. When

the research instructions and procedures are
nonstandardised, this means that they are not the
same for all participants (except for exposure to the
IV by participants in the experimental group).

Even small variations in instructions and procedures
may affect participants’ responses in unforeseen ways.
An experiment that uses non-standardised instructions
and procedures is not strictly controlling all of the
possible extraneous and confounding variables that
can influence the DV and therefore the results.

Order effects arising from the experimental design
are also situational variables. In some experiments,
participants may be required to perform the same
type of task twice or even many times under the same
conditions. In a within subjects experiment, they are
required to perform a task first in one condition and
then again in another condition.

An order effect occurs when performance on the

DV is influenced by the specific order in which the
experimental tasks are presented rather than the IV.
Performing one task affects the performance of the next
task, and so on if there are multiple tasks (or trials).
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Condition 1

PN

Condition 2

PN

Participants perform better or worse in the second condition due to an order effect(s) instead of the
manipulation of the IV.

Figure 1.55 Order effect

Order effects may change the results so that the
impact of the IV may appear to be greater or less
than it really is. This means that an order effect may
cause a positive or negative performance change.

Two types of order effects that explain how this can
occur are called practice effects and carryover effects.

e Practice effects are the influence on performance
(the DV) that arises from repeating and/or
prior experience with a task, including the test
materials, procedures and settings.

Practice effects can improve or impair performance.
For example, in an experiment measuring speed and
accuracy, participants may become quicker or more
accurate as they become familiar with the task and
the response requirements. With even more trials,
however, performance may worsen due to fatigue or
tiredness (sometimes called a fatigue effect).

Similarly, their performance may be influenced by
boredom due to repeating the same task, especially
if the task takes a long time and does not change.
Boredom is quite common in experiments in which
participants are required to complete many trials
or tests, especially when task requirements are not
particularly interesting

e Carryover effects are the influences that a
particular task has on performance in a task that
follows it. They arise simply from experiencing
a task. The effect of experiencing a task has
the potential to ‘carry over’ to the next task,
regardless of whether the task is the same or
different.

As with practice effects, a carryover effect can

help or hinder performance. For example, if a task
happens to be very easy, difficult, frustrating or even
anxiety-provoking, the feeling may ‘carry over’,
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improving or lowering performance in later trials.
Whatever the carryover, this is an unwanted effect.

A carryover effect is more likely when an experiment
involves a drug or other substance that may linger in
the body. In such cases, sufficient time is required
between conditions for the active substance to 'wash
out' from the body and become ineffective.

Order effects are of particular concern in experiments
with a within subjects design because of their use

of the same participants in all the experimental
conditions. This means that the order in which
participants are exposed to each condition can
influence their responses in the next condition. There
are, however, procedures that may be used to control
order effects and other situational variables.

Control

The most effective way of controlling most
situational variables is to hold them constant
throughout the experiment. All participants in
different groups or conditions must be tested in

the same way and in the same situation (except for
exposure to the IV where appropriate) in order for the
experimenter to more confidently conclude that any
change in the DV is the result of the I'V.

An appropriate starting point is to consider situational
variables when planning the experiment and ensure
they are eliminated, minimised or occur in all
experimental conditions if they can’t be adequately
controlled.

For example, if background noise is likely to affect
the results of an experiment in an unwanted way,

then its effects could be removed by conducting the
experiment in a soundproof room. This would remove
any unwanted influence it may have on the results.



If background noise cannot be entirely eliminated
because of the setting in which the experiment must
be conducted, then the experimenter would attempt
to ensure that background noise occurred at about the
same level in the different experimental conditions.

There are potentially many extraneous situational
variables that can affect experiments and it is difficult
for an experimenter to predict and control all of
them. Therefore, experimenters tend to focus on
controlling those situational variables that are likely
to have an influential effect on the DV. For example,
in an experiment to determine the softest noise a
person can hear, it would be very important to control
background noise. However, in an experiment to

test the effect of caffeine on performance of some
physical task, background noise may not be so
critical.

An experimenter may also minimise the effects of
situational variables by balancing or equalising their
effects for all groups of participants involved in the
research. For example, if experimenters testing the
effectiveness of a particular reading program on
children’s reading skills used two different rooms to
test the children, a way of controlling the possible
effects of being in the different rooms could be to
test half the participants in each group (that is, some
using the reading program and some not using the
reading program) in each room.

Another procedure for controlling situational
variables is called randomisation. This would involve
testing participants in random order, rather than
testing all participants in one condition first, then all
participants in the other condition. In this way, any
variable which may change over time such as the
temperature, time of day, or the functioning of the
apparatus will affect the conditions approximately
equally. Randomisation can be achieved simply by
coin tossing for each participant to decide which of
the two conditions they do first.

It is also essential that all participants experience

the same environment and procedures, with the only
exception being exposure to the independent variable.
Variations in instructions and procedures that may

be a source of extraneous or confounding variables
can be controlled by standardisation (‘consistency’)
across the different conditions. Using standardised
instructions and procedures means that instructions

and procedures are the same for all participants
(except for variations required for participants
exposed to the IV).

There are also specific procedures that can be used to
control order effects. The choice depends on the type
of effect(s) that is expected and how significant it
will be. One way of dealing with practice, fatigue and
boredom is to increase the time between measuring
the DV in each condition. For example, participants
might be in the one condition one day, then return a
week later for the other condition.

If this procedure is inappropriate, inconvenient

or impractical, the experimenter can use a
counterbalancing procedure. Counterbalancing
involves systematically changing the order of
treatments or tasks for participants in a ‘balanced’
way to reduce or avoid (‘counter’) the unwanted
effects on performance of any one order.

By counterbalancing, the researcher recognises that
an order effect is a potential confounding variable
and cannot be controlled or eliminated through
other means. Experiments with a within subjects
(repeated measures) design are most vulnerable to
order effects.

There are different ways of counterbalancing that
vary in complexity. A simple procedure involves
alternating the order in which participants are
exposed to the IV (or different levels of the IV). Each
group of participants is exposed to each condition of
the experiment in a different order.

For example, suppose a researcher will conduct an
experiment in which all participants first learn a list
of words when rap music is playing and then learn

a list of similar words when there is no music. It is
possible that the participants may demonstrate better
learning in the no music condition because of a
practice effect.

To address this order effect, the researcher could
split the sample into two groups — A and B. Group
A could learn words in the rap music condition first,
then learn words in the no music condition. Group
B would learn words in the no music condition,
followed by the rap music condition. Participants
would also be randomly allocated to each group

to experience either condition first or second. The
procedure is shown in Figure 1.56 on the next page.
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Condition 1
(Learn words with rap music playing)

l

Condition 2
(Learn words with no music playing)

l

Condition 2
(Learn words with no music playing)

l

Condition 1
(Learn words with rap music playing)

l

Results are combined to cancel out order effects

Figure 1.56 A counterbalancing procedure for the learning and rap music experiment.
The two groups are exposed to the experimental conditions in a different order.

The results for all participants are then combined
across the entire experiment to achieve
counterbalancing. In this way, whatever order

effects impact on learning the words are controlled.
Although an order effect may have occurred for each
participant, because they occurred equally in both
groups, they have balanced each other out in the
results.

If this procedure is inconvenient or impractical for

a particular experiment, then the counterbalancing
procedure shown in Table 1.6 could be used. Half
the participants would follow one order (learn words
in the rap music condition first, then in the no music
condition). The other half would follow the reverse
order (learn words in the no music condition, then in
the rap music condition).

An alternative counterbalancing procedure for
the learning and rap music experiment. Half the
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participants follow one order (experimental condition
first) and the other follow the reverse order (control
condition first).

Table 1.6 An alternative counterbalancing procedure
for the learning and rap music experiment.

Experimental
group Control group
(Learn words

with no music

(Learn words
with rap music

Participant playing) playing)
1 First Second
2 Second First
3 First Second
4 Second First
5 Second First
6 First Second




1.11 LEARNING ACTIVITY 1

Review

. Define the meaning of participant variable as an extraneous variable.

. Why is random allocation considered an effective control for participant variables?

. In what way can sample size influence the presence of unwanted participant variables?

. Define the meaning of situational variable as an extraneous variable.

. Give three examples of factors within an experimental setting that may be situational variables.

. Suggest two potential situational variables in experiments that will be designed to test a research hypothesis
for each of the following aims.

OO, WON =

a. To find out whether a particular study technique improves performance on an exam
b. To determine whether the level of anxiety experienced affects the ability to perform a complex motor task

7. Source: VCAA 2003 Psychology 2, Section B, Q.14; © VCAA

a. What is counterbalancing?
b. Explain why it is used.

8. Suggest a simple randomisation or random allocation technique that could be used to counterbalance order

effects in an experiment.

9. a. Aresearcher will test whether playing violent video games increases aggressive behaviour among children.
All participants will play a violent game for 15 minutes then be taken to a play area immediately after where
they will be observed for 30 minutes. Aggressive behaviour will be defined as the number of times a child
makes actual physical contact with another child. The participants will then play a non-violent video game
for 15 minutes and again be observed in the play area for 30 minutes. Differences in aggressive behaviour
in each condition will then be compared.

Identify a possible order effect and explain a counterbalancing procedure that could be used to minimise its
influence.

b. i. Aresearcher believes that the biological sex of participants is a potential confounding variable. Explain
how counterbalancing could be used to control this variable.
ii. The researcher will use a number of research assistants to conduct the study and also believes that
their sex is a potential confounding variable. Explain how counterbalancing could be used to control
this variable.

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.

1.11  LEARNING ACTIVITY 2

Multiple-choice questions

1. Which experimental design is considered the most effective for controlling extraneous variables arising from
individual differences among participants.

A. between subjects
B. within subjects
C. mixed subjects
D. counterbalancing

2. When using a between subjects experimental design, control of participant variables is achieved through

A. random selection to different conditions.

B. manipulation of the independent variable.

C. random allocation to different conditions.

D. use of a single, independent variable. [
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3. When the gender of a participant is expected to affect the results of an experiment in an unwanted way, this
variable would be best controlled by
A. using random selection and allocation procedures.
B. using standardised instructions and procedures.
C. using both males and females as participants.
D. repeating the experiment at least two times, once with females and once with males.
4. Which of the following may be classified as a situational variable?

A. attention
B. memory
C. motivation
D. noise

5. A researcher conducted an experiment to find out if females are better able to recognise emotions from
photos of facial expressions than males. A group of randomly selected male and female participants were
randomly assigned to different groups and tested individually.
Each participant in group 1 was shown photos of different female facial expressions, one at a time for 5
seconds each. Group 2 participants observed the photos under the same conditioning, but for 10 seconds
each.
The results showed that female participants were significantly better than males at identifying facial
expressions of emotions in photos.

A potential confounding variable in this experiment involves

A. the participant sampling procedure.
B. the participant allocation procedure.
C. time allowed to observe each photo.
D. gender of the person in each photo.

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.

1.11 LEARNING ACTIVITY 3

VCAA exam questions

Question 1 (1 mark)

Source: VCAA 2021 Psychology, Section A, Q.9; © VCAA

To use counterbalancing in an experiment, a researcher must

A. alternate the order of exposure to the independent variable.

B. change the order of each group experiencing the dependent variable.

C. randomly allocate participants to either the experimental or control group.

D. balance experimental and control groups based on participant characteristics.

Question 2 (1 mark)

Source: VCAA 2019 Psychology, Section A, Q.25 (adapted); © VCAA

Dimitri conducted a within subjects experiment. He used lists of 15 four-letter words as the stimuli.

In the first condition, after a list of 15 words was presented, a beep signalled the end of the list and the time for
participants to start writing the words down using free recall.

In the second condition later that day, using a different list of words, Dimitri added a distractor task for 30
seconds before the beep signalled that participants were to start writing down the words they remembered.
Would Dimitri need to counterbalance the experiment?

. No, because he controls the order of the conditions.

. No, because he used a different list of words in the second condition.

. Yes, because the order of the condition might affect the number of words recalled.

. Yes, because the number of words recalled might be affected by the order of the words.

OO w>»
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Question 3 (1 mark)
Source: VCAA 2010 Psychology 1, Section A, Q.40 (adapted); © VCAA

A researcher who is interested in studying the effect of soft music on the sleep patterns of infants would find it an
advantage to use a within subjects experimental design because

A. she can avoid the use of random allocation.

B. it would eliminate participant differences.

C. it would increase the number of participants she could use.
D. it would eliminate all uncontrolled variables.

Question 4 (1 mark)
Source: VCAA 2004 Psychology 2, Section A, Q.40 (adapted); © VCAA

A researcher wants to see if his students have improved throughout the year. He records the marks that his
students received for their first lab reports at the beginning of the year, and he compares these results with the
marks that his students receive for their lab reports at the end of the year. So, from each student, he has two
results: one for the first lab report and one for the second lab report.

Which one of the following statements is true of this research?

A. The researcher is using a between subjects design.

B. The researcher is using a within subjects design.

C. The researcher could avoid practice effects by counterbalancing the testing order.
D. The dependent variables are the two times (beginning of the year and end of year).

Question 5 (1 mark)
Source: VCAA 2020 Psychology, Section A, Q.19; © VCAA

Mr Wallace is a Geography teacher at a high school. He is interested in finding out whether Year 9 students

or Year 10 students are faster at learning the names of capital cities. One class at each year level is shown a
presentation with each of the selected 20 countries and their capital cities on separate slides. Students are
instructed to silently memorise the name of each country’s capital city. At the end of the presentation, each
student is then provided with a list of countries only, in the same order as presented. Students are asked to write
the name of the correct capital city beside the name of as many countries as possible. Mr Wallace then records
how many correct pairs of capital cities and countries each student gets, and calculates the mean for each class.

Which of the following procedures were used in Mr Wallace’s research?

A. convenience sampling and random allocation

B. random allocation and standardised procedures

C. convenience sampling and standardised procedures
D. random sampling and non-standardised procedures

To answer these and additional questions online and receive immediate feedback, access learnON at www.jacplus.com.au

1.11.3 Demand characteristics even a broken pencil point to work out what is being
investigated and how they should respond. Sometimes
When people know they are in an experiment, they participants can work out whether they are in an
may behave in the way they think the experimenter  experimental or control group and behave differently.
wants them to. Demand characteristics are If a participant detects that they are in the ‘special’
cues in an experiment that may influence or bias experimental group, their interest and performance
a participant’s response, thereby distorting the may increase. Furthermore, some may try to guess
results. These cues suggest the kind of response the hypothesis and attempt to act in ways that they
that the experimenter is wanting or expecting and think will support the hypothesis. It is also possible
leads them to believe that they should respond that some will respond in the opposite way. However,
in that way. Consequently, participant responses most tend to be cooperative.

influenced by demand characteristics are not their

true responses. Participants don’t necessarily respond to demand

characteristics intentionally or even consciously.

A cue is some kind of stimulus, event, or object that However, demand characteristics typically result
serves to guide behaviour. A participant may use in reactions that are not natural responses to the
cues such as random noises, changes in lighting or variables under investigation, thereby influencing
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or even changing the results. In such cases, the
experiment may be confounded because the
experimenter can’t be confident whether the results
are due to the IV or to the effects of demand
characteristics.

Each experiment is likely to have demand
characteristics that are perceived by the participant.
These may be produced by the experimenter or the
setting. Consequently, demand characteristics are
sometimes classified as a situational variable or an
experimenter effect.

Figure 1.57 Under ‘stage hypnosis’, these audience
members perform various silly behaviours that

they would not ordinarily do in public. Can their
behaviour be explained by demand characteristics?

Control

There are several ways of controlling demand
characteristics to help ensure participants respond
more naturally. The most commonly used procedures
involve withholding information that may reduce the
likelihood of participants working out the purpose

of the experiment or how the experimenter may be
expecting them to perform.

One way is through the use of deception. This
means that the experimenter deliberately conceals
the purpose of the experiment from participants by
misleading or misinforming them. For example,
the experimenter may provide a ‘cover story’ about
what is being investigated. This may be partly or
completely false.

The use of deception has ethical issues associated
with the requirement for all participants to give their
informed consent. However, deception is considered
acceptable if the potential benefits of an experiment
justify its use and there is no feasible alternative to
its use.
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Another way of controlling demand characteristics is
to use a blind procedure. The single blind procedure
would keep participants unaware of (‘blind’ to) the
experimental condition they are in. For example, they
may know what the experiment is about, but they
don’t know whether they are in an experimental or
control group.

In some experiments, a placebo may be used to
achieve a single blind outcome. For example,
consider an experiment with an experimental group
and a control group to test the effectiveness of a new
drug for use by people with a specific mental health
disorder. All participants would be given details

of the research for ethical and practical reasons.
However, participants in the experimental group
would be given the drug and those in the control
group would be given a placebo substitute that would
be identical in appearance and taste.

In this way, control group participants will not know
which condition they are in so expectations have been
controlled because all participants believe they are
actually using the drug. This means that the placebo
has provided the demand characteristics of the drug
used in the experimental group so the control group
has experienced the same demand characteristics

as the experimental group. Use of placebos and the
placebo effect are described in more detail later in
this topic.

Note, however, that single blind is not always
possible. For example, in an experiment assessing
which type of psychotherapy is most effective, it
would be impossible to keep participants unaware
of whether or not they received some kind of
psychotherapy.

In addition, in some experiments the participants
may know which condition they are in and one or
more researchers do not. For example, a researcher
conducting a vital data collection, recording or
assessment procedure may intentionally be kept
unaware of the condition to which participants

are allocated in order to avoid bias or some other
‘experimenter effect’” on participant performance or
results. In such cases, the researcher is said to have
been ‘blinded’ or ‘blinded to’ the condition, so it is
considered that single blind has been used.

If there is concern that the experimenter could

give cues about the purpose of the experiment or
some other signal that could influence participant
expectations then double blind is another option.



The double blind procedure is when both the
participants and the experimenter(s) interacting with
them are unaware of the conditions to which the
participants have been allocated. Only a researcher
who is removed from the actual research situation
knows which participants are in which condition (or
groups). Consequently, double blind would control
possible experimenter cues while also controlling
participant expectations.

Given that different extraneous variables may be
intertwined, use of an appropriate experimental
design may also help control demand characteristics.
For example, in a within subjects experiment the same
participants experience all conditions and therefore
have more information about the experiment,
especially information about the likely IV treatment.
Depending on the hypothesis and other considerations
when planning an experiment, an alternative
experimental design may be more appropriate.
Similarly, moving the experiment outside of the
laboratory and conducting it unobtrusively in a real-
world setting would control demand characteristics.

Careful attention to the preparation and
implementation of standardised instructions

\Y‘,
‘ .
& 4\

/

and procedures may also help control demand
characteristics. For example, the experimenter
would ensure features of the experimental setting
that can provide cues for demand characteristics are
minimised, whilst also ensuring all participants in
each condition have the same experience.

Instructions and procedures would also take account
of the possibility that participants often discuss

the experiment when they have the opportunity

to do so. For example, a participant may discuss

the experiment with future participants after they
leave the experimental setting. In this case, new
participants may arrive at the experiment knowing
more about the experiment or research hypothesis
than is desirable.

In some cases, the experimenter may choose to use
a self-report measure such as a questionnaire or
interview to ask participants what they thought the
true purpose of the experiment was or to indicate
the extent to which they were aware of the research
hypothesis. This would be administered after the
experiment and statistical techniques could be

used to help measure the extent to which demand
characteristics may have been influential.

Figure 1.58 These children are participating in research testing an Omega-3 dietary supplement that may
alleviate symptoms of their attention disorder. Half are given a placebo and the double blind procedure ensures
neither the researcher nor the participants know who received the placebo or the dietary supplement. The
researcher is also referring to a document containing standardised instructions and procedures.
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1.11.4 Experimenter effects

Another extraneous variable that may affect the
results of an experiment relates to the experimenter
themself. Personal characteristics of the experimenter
and their behaviour during the experiment may

affect how participants respond. In addition, an
experimenter may make a mistake when observing
and recording responses or when interpreting

the results. Each of these are examples of the
experimenter effect.

The experimenter effect, sometimes called
experimenter bias or research bias, refers to any
influence the experimenter (or any other researcher)
may have on the results of their investigation. An
experimenter effect may be derived from or occur
through:

e interaction with participants, or

¢ unintentional errors when making observations,
measuring responses, when analysing or
interpreting the results.

Although unintentional errors may have no direct
effect on participant responses, they may indirectly
distort the results, including conclusions that are
drawn.

Personal characteristics of the experimenter that may
contribute to the experimenter effect include their
age, sex, ethnic appearance, cultural background,
accent, attitudes, biases and expectations. In an
experiment, the effect of such characteristics occurs
when there is a change in a participant’s response
because of one or more of those characteristics, rather
than the effect of the IV.

For example, an experimenter may treat participants
differently depending on whether they are in a control
or experimental group, which in turn influences the
behaviour of the participants and how they respond

to the DV. Similarly, if the experimenter is tired,

in a bad mood or unwell it may affect the way the
experimenter relates to the participants which, in turn,
may lead the participants to behaving in a manner
different from how they would otherwise behave,
thereby influencing the results.

A commonly described experimenter effect is
called experimenter expectancy. Experimenter
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expectancy involves cues the experimenter provides
about the responses participants should make in the
experiment. In particular, the experimenter’s non-
verbal communication (‘body language’) can produce
a self-fulfilling prophecy — the experimenter obtains
results that they expect to obtain, not simply because
they correctly anticipated a response, but rather
because they helped to shape the response through
their expectations (Rosenthal & Rubin, 1978). The
results may therefore be attributable to behaviour
associated with the experimenter’s expectations rather
than the IV. Actions that can promote a self-fulfilling
prophecy include:

e facial expressions, such as smiling at participants
in one group but not at those in another

e mannerisms, such as shaking hands with
participants in one group but not with those in
another

e tone of voice, such as speaking in a monotone
voice to participants in one group and in a more
lively way to those in another.

An experimenter effect may involve not only the
personal characteristics and actions of the researchers
during the experiment, but also unintentional

errors or biases in the treatment of data or when
analysing or interpreting the results. For example,
an experimenter may unknowingly make an error
in reading or summarising the data in favour of
what they want to show or to draw a conclusion
that supports their hypothesis. These examples are
not deliberate dishonesty. Instead, they are likely to
be unconscious mistakes that can be made because
of the experimenter’s close involvement with their
research.

Experimenter effects have been studied extensively
by German-born American psychologist Robert
Rosenthal. He has found some kind of experimenter
effect to be present in many experiments. For
example, the experimenter’s sex, physical
attractiveness and whether they are well-dressed

or casually dressed can affect the behaviour of
research participants and therefore the results of the
experiment (Barnes & Rosenthal, 1985).

In one of Rosenthal’s best-known experiments,
conducted with his colleague Lenore Jacobson
(1966, 1968), experimenter expectancy was shown



to promote what they described as a self-fulfilling 100 -
prophecy or Pygmalian effect. They found that 90
primary school teachers’ expectations of the 80
performance of their students affected how well the 2
children actually performed. é ;2 ]
2 60
Students whose teachers were led to believe that "g 50 -
they were ‘bloomers’ who were showing ‘unusual 2
potential for intellectual growth’ and were therefore - 407
expected to develop rapidly performed better than g 301
students whose teachers were led to believe that & 20-
they were not ‘bloomers’. Yet the students hardly 10

M Experimental group
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differed in their initial intellectual abilities, assessed 0
at the outset of the study using an intelligence (‘1Q’)
test. Teachers were found to have unintentionally
influenced the performance of their students,
depending on what they had been told by a
researcher.
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Figure 1.59 1Q score gains by Grades 1 and 2
students in the Rosenthal and Jacobson (1966)
experiment.
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Figure 1.60 Self-fulfilling prophecy
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Control

The use of a blind procedure is the standard means
of controlling experimenter effects. Double blind
would help ensure both the participants and the
experimenters interacting with them are unaware

of the particular experimental conditions to which
participants have been allocated. Only a researcher or
research assistant who has no personal contact with
the research participants, is aware of this information.

In some cases, the experimenter may also be kept
unaware of the results that are expected from the
different experimental conditions or of the results
themselves. Again, only a person not directly
involved with the experimental situation would be
aware of this information.

The double blind procedure has obvious value in
experiments in which knowledge of the conditions
might affect the behaviour of the experimenter as
well as the participants; for example, when testing
the effects of a drug. In drug testing studies, called

‘clinical trials’, use of double blind is a standard
procedure. However, as with single blind, double
blind is not always possible.

In some cases, triple blind may be used to enhance
control of experimenter effects. Triple blind is a
procedure in which the participants, experimenters,
and research assistants only doing data analysis are
all unaware of the particular experimental conditions.
For example, a researcher conducting a vital data
collection, recording or assessment procedure may
intentionally be kept unaware of the condition to
which participants are allocated in order to avoid bias
or some other ‘experimenter effect’ on participant
performance or results.

The use of digital and automation technologies can
help keep experimenters and their assistants blind as
to who is in which condition and the data associated
with each condition during data collection and
analysis. Automating data collection can also help
ensure that the scoring system is consistently and
accurately applied.

Figure 1.61 A research assistant is conducting a study on food preferences during pregnancy. The assistant

is referring to standardised instructions and procedures prepared by the lead researcher. This helps ensure

all participants are treated in the same way, as appropriate to the experimental condition to which they have
been assigned, thereby minimising the influence of unwanted participant variables, demand characteristics and
experimenter effects.

106 Jacaranda Psychology VCE Units 3 & 4 Eighth Edition



1.11 LEARNING ACTIVITY 4

Review

. Define the meaning of demand characteristic as an extraneous variable.

. Give two examples of possible sources of demand characteristics in an experiment.

. Explain whether demand characteristics could be classified as a participant variable.

. When would deception be considered ethically permissible to control demand characteristics?

a. In what way are the single and double blind procedures similar and different?

b. Which of the two procedures gives more control and why

c. In an experiment testing different levels of an IV (without a control group), participants are told which
condition they are in but the experimenter remains unaware. Which blind procedure, if any, is the
experimenter using?

6. a. What are standardised instructions and procedures?
b. Explain how the use of standardised instructions and procedures could help avoid demand characteristics.

7. Define the meaning of experimenter effect as an extraneous variable.

8. Give two sources of experimenter effects.

9. What is the most commonly used procedure for controlling experimenter effects?

RN

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.

1.11 LEARNING ACTIVITY 5

VCAA exam questions

Question 1 (1 mark)
Source: VCAA 2018 Psychology, Section A, Q.35 (adapted); © VCAA

Which of the following would most assist researchers with minimising extraneous variables in an experiment?
A. single blind procedures and use of a placebo

B. standardised instructions and procedures

C. standardised instructions and double blind procedures

D. counterbalancing to control order effects and experimenter bias

Question 2 (1 mark)

Source: VCAA 2009 Psychology 1, Section A, Q.44 (adapted); © VCAA

Harvey, a university researcher, designs a between groups experiment. The experiment is testing the effect of a

new drug on relieving symptoms of sleep apnea. He obtains informed consent from the participants. He uses a

single blind experiment.

This means that

A. only one group of participants know whether they are receiving the placebo or the real drug.

B. the participants do not know about the nature of the experiment, unlike Harvey who does know.

C. Harvey does not know about the nature of the experiment, unlike the participants who do know.

D. the participants do not know whether they are taking the placebo or the real drug, unlike Harvey who does
know.

Question 3 (1 mark)
Source: VCAA 2006 Psychology 1, Section A, Q.43; © VCAA
While carrying out an experiment, the psychologist unintentionally encouraged the experimental group to perform
well.
The psychologist’s influence on the participants confounded the results and is known as the
A. participant effect.
experimenter effect.

B.
C. bias effect.
D. random allocation effect. N
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Question 4 (1 mark)

Source: VCAA 2006 Psychology 1, Section A, Q.44 (adapted); © VCAA
While carrying out an experiment, the psychologist unintentionally encouraged the experimental group to

perform well.
To overcome this problem, the psychologist could

A. employ a research assistant, who is unaware which group the participants are in, to collect the results.
B. make sure the participants do not know which group they are allocated to.

C. include a placebo group.
D. use a stratified sampling technique.

Question 5 (1 mark)
Source: VCAA 2005 Psychology 1, Section A, Q.44; © VCAA

Krystal plans to incorporate a placebo group in her research design.

Using a placebo group means that Krystal will be able to reliably evaluate whether

A. the difference in the results between the placebo group and experimental group is due to the independent

variable, and not the participants’ expectations.

B. the difference between the placebo group and experimental group is due to the dependent variable, and not

the participants’ expectations.

C. the results of the experimental group give a true indication of the effectiveness of the drug because participant
expectations will only influence the results for the placebo group, not the experimental group.

D. the results of the experimental group give a true indication of the effectiveness of the drug because
experimenter expectations will only influence the results within the placebo group, not the experimental group.

To answer these and additional questions online and receive immediate feedback, access learnON at www.jacplus.com.au.

1.11.5 Placebo effect

In medicine, the placebo effect refers to an
improvement in health or wellbeing due to an
individual’s belief that the treatment given to them
will be effective. The placebo effect is evident when
a patient recovers from an illness or pain after they
have been given a substance or a treatment that has
no actual medicinal or therapeutic value, such as a
‘sugar pill’ or fake injection.

This inactive substance or fake treatment, which
substitutes for the real substance or treatment, is
called a placebo. The mere suggestion to the patient
that they have received, or will receive, some kind of
treatment is often sufficient to minimise or eliminate
the symptoms. For example, some people begin

to feel better if they are put on a waiting list for
treatment compared with how they might feel if they
were not on a waiting list.

In an experiment, the placebo effect occurs when
there is a change in a participant’s behaviour due
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to their belief that they are receiving some kind

of experimental treatment and they respond in
accordance with that belief, rather than to the effect
of the IV. Essentially, the participants’ behaviour is
influenced by their expectations of how they should
behave.

For example, suppose an experimental group is given
an alcoholic drink so that its effects on performance
of a task can be observed, whereas the control group
receives nothing. Impaired performance observed in
the experimental group may be due to the alcohol,

or it may have arisen because the act of giving

the participants alcohol suggested that they were
expected to act drunkenly, so they did.

Furthermore, because the experimental group
received the alcohol and the control group did not,
only the experimental group experienced the placebo
effect. This means that a confounding variable is
present, so the researcher cannot be certain whether
it was the effects of alcohol or the placebo effect that
caused the performance difference.



Figure 1.62 The placebo effect involves a change in behaviour in the
absence of any experimental manipulation. It can be triggered by the
belief that a treatment is real, even though it isn’t. These two glasses
contain a drink that looks identical but one is alcoholic (the experimental
treatment) and the other tastes alcoholic but is inactive (the placebo)

Control

In order to control and minimise the impact of the
placebo effect on the DV, the control group can be
given a placebo—a fake treatment that is like the

IV treatment used in the experimental group but
which is actually neutral or has no known effect. In
this way, control group participants should form the
same expectations as the experimental group, thereby
controlling the effects of this unwanted variable.

For example, in the alcohol experiment, the control
group would be given a drink that smells and
tastes like alcohol but is not alcohol. The control
group would not be informed that their drink is

not alcoholic and they would have no way of
distinguishing it from a real alcoholic drink.

Using this procedure, both groups will form the same
expectations for acting drunkenly, so any differences
in performance can be assumed to be due to the real
alcohol given to the experimental group.

Similarly, when testing drugs (or new medical
therapies), researchers give placebo pills or injections
to the control group so that all participants experience
the same procedure and form the same expectations.
And in studies that require the experimental group

to perform, for example, a physically or mentally
demanding task prior to making a response, the
researcher could have the control group perform a
similar placebo task to eliminate differences between
the groups in terms of motivation or fatigue
(Heiman, 2002).

A placebo can be any type of inert or fake treatment.
It may be a drug or any other type of substance,

an edible product such as a food, a special diet, a
psychological therapy, a physical therapy, exercise or
even surgery (such as incision and a procedure that
is faked so that the participant doesn’t know they
actually had nothing done).

When a placebo is given to a control group, the group
is often referred to as the placebo control group or
the placebo condition.

Another way of controlling a placebo effect is to

use a blind procedure. The single blind procedure
would keep participants unaware of the experimental
condition they are in. They may know what the
experiment is about, but they don’t know whether
they are in an experimental or control group and
therefore whether they have been given the active
treatment or the inert placebo.
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Figure 1.63 A placebo may be used to control the placebo effect. This was evident in research with astronauts.
The inability of many astronauts to sleep well when on space missions led to an experiment designed to test
whether they could be helped by taking melatonin, a hormone known to have a role in sleep onset. Half the
astronauts aboard a space shuttle took a pill containing melatonin, and the other half took a placebo pill that
looked the same but did not contain any active ingredient. All astronauts were blind as to which experimental
condition they were in — they did not know whether they had taken the melatonin or placebo. The research
found that melatonin could assist sleep onset, moreso in conditions of minimal light. This photo shows space
shuttle astronauts in their sleeping bags. Their arms are floating free but their bodies are restrained and kept in

place.

Resources

Weblinks TED-Ed Lesson: The power of the placebo effect 4 m 38 s
Theories on how placebos work

1.11 LEARNING ACTIVITY 6

VCAA exam questions

Question 1 (1 mark)

Source: VCAA 2020 Psychology, Section A, Q.41; © VCAA

Participants involved in research into mental health are informed that a placebo will be used. Which additional
piece of information is most likely to be provided to these participants?

which condition they are in

that they could be in either the control group or the experimental group

that they should continue taking any other medications they have been prescribed

misleading information about the research in order to prevent the participants’ expectations from affecting the
results

Oowmp
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Question 2 (1 mark)
Source: VCAA 2017 Psychology, Section A, Q.46; © VCAA

Dr Smith is one of 10 doctors who work at the Bayview Lodge Medical Clinic. He wanted to investigate the effect
of a new brand of benzodiazepine on the progression of a specific phobia in patients at the clinic. Fifty of Dr
Smith’s patients volunteered to take part in the study.

Dr Smith randomly divided the participants into two groups and gave Group A the treatment and Group B the
placebo. The participants did not know if they were receiving the treatment or the placebo. The participants
completed a self-report phobic anxiety scale both before and after the treatment.

Group B was given the placebo to control for

A. participant error.

B. experimenter bias.

C. participant expectations.
D. experimenter expectations.

Question 3 (1 mark)
Source: VCAA 2003 Psychology 2, Section A, Q.38; © VCAA

Dr Vogel is studying the effects of caffeine on behaviour. She deprives 30 first-year university students of sleep
for 24 hours before the experiment begins. She divides her participants into two groups of 15 by picking their
names out of a hat.

Experimental Group

The 15 students in the experimental group are given a capsule containing a dose of caffeine equivalent to five
cups of strong coffee.

Control Group

The other group is given an apparently identical capsule containing powdered sugar only.

The students are then tested on their ability to perform a number of complex arithmetic problems.

The control participants received while the experimental participants received .

A. caffeine; powdered sugar
B. powdered sugar; caffeine
C. complex problems; simple problems
D. simple problems; complex problems

Question 4 (1 mark)
Source: VCAA 2008 Psychology 1, Section B, Q.17b; © VCAA

Doctor Finlay is carrying out research into the causes of insomnia. She selects a sample of participants and
randomly divides them into two experimental groups.

Doctor Finlay uses a single blind procedure.
b. Explain the benefit of using a single blind procedure.

Question 5 (2 marks)
Source: VCAA 2007 Psychology 1, Section B, Q.16a; © VCAA

Tegan is planning to carry out a study that considers the effects of caffeine on sleep. She plans to have two
independent groups of participants. One group will take a low dose of caffeine while the other will drink a high
dose of caffeine.

Tegan does not want the participants to know to which group they have been allocated.
a. Name and define the effect that could occur if participants knew to which group they had been allocated.

To answer these and additional questions online and receive immediate feedback, access learnON at www.jacplus.com.au.
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1.12 Ethical considerations in psychological research

and reporting

Is it appropriate to expose human participants

to stressful conditions in order to study bodily
changes when stressed? Is it appropriate to deprive
participants of sleep for a prolonged period in

order to study the effects? Is it appropriate to
deceive participants and misinform them of what an
experiment is about in order to control responses that
may not ordinarily occur? Is it appropriate to test a
new medication by giving a placebo treatment that
is known to not work to participants in a placebo
group who are unwell and genuinely need the new
medication, and are therefore intentionally allowed
to remain unwell? Should all participants be fully
informed of the purpose of the research before they
agree to participate? Should participants have the
right to withdraw from an experiment at any time
without giving a reason for wanting to do so? Such
questions raise important ethical issues that need to
be considered by researchers.

1.12.1 Defining ethics and ethical
standards

The term ethics refers to standards that guide
individuals to identify good, desirable or acceptable
conduct. Essentially, ethical standards
help us to make moral judgments about
what is right (or acceptable) and what is
wrong (or unacceptable).

All societies and cultural groups

have ethical standards that guide the
behaviour of their members. In addition
to these standards, most professions have
their own standards of ethical conduct
that must be followed. For example, just
as it would be considered unethical for
a medical doctor to discuss a patient’s
condition with anyone apart from the
patient or people legally responsible for
the patient, so too would it be unethical
for a psychologist to reveal information
discussed in a counselling session or the

apart from the client (or the guardians of the client if
the client is a child under a guardian’s care).

Ethical standards and relevant considerations also
apply to any type of research or data collection
method involving people (or animals). These help
ensure that the wellbeing and rights of research
participants are respected and protected before,
during and following their involvement in the
research. In addition, ethical standards and guidelines
help prevent unnecessary research and promote
research that is or will be of benefit to the wider
community or humankind in general.

The Australian Psychological Society (APS) has a
Code Of Ethics (2007) which provides standards and
guidelines for all psychological research (and other
areas of professional practice). The Code has been
devised with reference to a national set of standards
and guidelines for research in a document called the
National Statement on Ethical Conduct in Human
Research 2007 (Updated 2018). This is simply
referred to as the National Statement. Psychological
researchers strictly follow these standards and
guidelines.

Figure 1.64 Ethical standards for human research ensure all
participants are given the respect and protection due to them,
irrespective of who they are. The researcher is responsible for the
proper ethical conduct of their investigation.

results of a psychological test to anyone
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1.12.2 Ethical concepts and
guidelines

Ethical standards for psychological research
described in the Australian codes of conduct (and
international codes), are based on a common set of
ethical concepts and principles. These are reflected
in the ethical concepts and guidelines specified in
the VCE Psychology Study Design (pp.20-21) and
therefore apply to any research undertaken as part of
the course.

Ethical concepts

The five ethical concepts described in the study
design are:

e Beneficence: The commitment to maximising
benefits and minimising the risks and harms
involved in taking a particular position or course
of action.

For example, the researcher must consider and
maximise all possible good outcomes while
minimising the risks of harm to participants and to
the community in general. The potential benefits must
justify any risk or harm or discomfort to participants.

o Integrity: The commitment to searching for
knowledge and understanding, the honest
reporting of all sources of information and
results, whether favourable or unfavourable,
in ways that permit scrutiny and contribute to
public knowledge and understanding.

For example, research that is conducted with

integrity is carried out with a commitment to
following recognised ethical principles and guidelines
for conducting research, including accurate and
responsible reporting of findings, whether the results
are favourable or unfavourable.

e Justice: The moral obligation to ensure that
there is fair consideration of competing claims;
that there is no unfair burden on a particular
group from an action; and that there is fair
distribution and access to the benefits of an
action.

For example, the researcher must use fair procedures
and ensure fair distribution of costs and benefits. In

particular, the process of recruiting and selecting
participants should be fair so the researcher must
avoid imposing on particular groups an unfair
burden of participation in their research. Similarly,
the benefits of the research should be distributed
fairly between the participants and the wider
community.

¢ Non-maleficence: Involves avoiding the

causations of harm. However, as positions or
courses of actions in scientific research may
involve some degree of harm, the concept of
non-maleficence implies that the harm resulting
from any position or course of action should
not be disproportionate to the benefits from any
position or course of action.

For example, the researcher must strive to ensure that
there are benefits from their research and take care to
not only avoid harm to all participants but to protect
them from harm. If there is any potential for harm,
then it must be justifiable and outweighed by the
benefits.

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

For example, the researcher must recognise that all
individuals, both human and non-human, have value
and importance. In relation to people, the researcher
must take account of the rights, beliefs, perceptions
and cultural backgrounds of all participants and

the groups to which they belong. In particular, all
participants have the rights to privacy, confidentiality
and to make informed decisions about matters

that affect them. People must be protected and
empowered if they are vulnerable or their capacity to
make informed decisions is impaired; for example,
children and intellectually disabled people who
depend on others.
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Australian code for the care and use
of animals for scientific purposes
Bth Edition 2013

Figure 1.65 Animals are used in a wide variety of psychological research studies.
This type of research is also governed by ethical standards and guidelines
‘to promote the ethical, humane and responsible care and use of animals for

scientific purposes’.

Ethical guidelines

The following guidelines should therefore be
considered when conducting and evaluating
psychological investigations:

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

Confidentiality also includes the obligation of the
researcher not to use or disclose private information
for any purpose other than that for which it was given
to them. Participants have a right to privacy, so the
researcher must avoid undue invasion of privacy by
collecting only information that is needed. Therefore,
any information that may identify an individual or
their involvement in research, such as personal data
or test results, cannot be revealed unless consent has
been obtained.

The right to privacy and procedures for establishing
and maintaining confidentiality must be explained
to participants before the study commences.
Confidentiality also applies to the collection,
recording, accessing, storage, dissemination and
disposal of personal information. If personal

114 Jacaranda Psychology VCE Units 3 & 4 Eighth Edition

information about an individual is no longer
needed, then the information should be destroyed or
de-identified.

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

Checking the wellbeing of the participant and
addressing any harm that may have resulted from
their participation in the study is another important
requirement of debriefing; for example, providing
information about counselling services and how to
access them to help treat any distress resulting from
the study. In extreme cases, participant wellbeing
may be monitored after the research; for example,
participants may receive questionnaires, be asked to
complete diaries and/or have follow-up meetings with
the research team.

¢ Informed consent procedures: Ensure that
participants understand the nature and purpose
of the experiment, including potential risks (both
physical and psychological), before agreeing



to participate in the study. Voluntary written
consent should be obtained by the experimenter
and if participants are unable to give this
consent, then a parent or legal guardian should
provide this.

Consent is a voluntary choice for participants and
must be based on sufficient information and adequate
understanding of both the proposed research and the
consequences of participation in it. In order for this
to be achieved, information should be given about
the purpose, methods, demands, risks and potential
benefits of the research.

This information must be presented in ways suitable
for each participant; for example, it should be in plain
language (with the least possible technical jargon)
and the researcher should take account of personal
characteristics such as age, educational background,
cultural background and any other possible barriers

to understanding the information. There should be

an opportunity for prospective participants to ask
questions about the research.

It is essential that participants have the competence to
give informed consent. A wide variety of symptoms,
diseases, injuries and other conditions can affect a
person’s ability to understand information and the
researcher must take this into account when seeking
informed consent. For participants who are legally
unable to give informed consent (e.g. children

and individuals with an intellectual disability), the
researcher must obtain appropriate consent from the
persons who are legally responsible for participants’
wellbeing (i.e. parent or guardian).

Often, researchers obtain informed consent using a
document like the sample consent form in the Ethical
conduct and safety learnMORE section in learnON.
Two copies are made so that one can be kept by the
researcher and one by the participant.

e Human Research Ethics Committees

e Sample consent form to participate in research
e Australian Privacy Principles

o Safety and wellbeing in VCE Psychology

e Use of animals in psychological research

Access learnON for additional information.

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

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

By its nature, deception violates the ethical
requirement of informed consent. Its use also

means that the relationship between researcher

and participant is not open and honest. However,
deception is considered acceptable if the potential
benefits of the research justify its use and there is no
feasible alternative to its use.

e Voluntary participation: Ensures that no
coercion or pressure is put on the participant to
partake in an experiment, and they freely choose
to be involved. Therefore, the researcher must
ensure all participants voluntarily consent to be
involved in an investigation. The researcher must
also ensure that prospective participants do not
experience negative consequences if they choose
not to be involved in a study.

o Withdrawal rights: Involves a participant
being able to discontinue their involvement in
an experiment at any time during or after the
conclusion of an experiment, without penalty.
This may include the removal of the participant’s
results from the study after the study is
completed. Participants also have the right to
withdraw without giving a reason for doing so.

Withdrawal rights must be explained to participants
before the study commences and the researcher
must ensure that participants suffer no negative
consequences as a result of withdrawing from the
study.

learn
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Figure 1.66 The National Statement requires that all research that carries more than a low level of risk to human
participants must first be reviewed and approved by a Human Research Ethics Committee. Organisations such
as universities and hospitals which conduct a considerable amount of research involving people usually set up
their own ethics committees to meet National Statement guidelines.

112 LEARNING ACTIVITY 1

Review

—

. Define the meaning of ethics in relation to research.

. What is the primary purpose of ethical standards, concepts and guidelines for psychological research with

human participants?

3. Name and briefly describe the five concepts underlying ethical standards and guidelines for all research with

human participants.

. List four essential informed consent procedures.

5. What is the ethical responsibility of a researcher who conducts research with human participants, but does
not fully inform them of the true purpose of the research before the study begins because it may influence the
participants’ behaviour?

6. A research participant became distressed during an important investigation with some very significant
potential benefits for the individual involved and all others. Based on your understanding of the ethics
concepts and principles, what should the researcher do?

7. Explain the ethical relevance of the Australian Privacy Principles.

N

S
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8. Which ethical research concept — beneficence, integrity, justice, non-maleficence or respect — is relevant to
each of the following statements?

a

. The process of recruiting participants is fair.

b.

The researcher does not ‘make fun’ of a participant’s unexpected
responses.

. The researcher sees it as their duty to do no harm or allow any harm to
all participants

. The researcher has a commitment to following all relevant ethical
standards.

. The researcher does not put pressure on a participant to consent to
study participation.

. The researcher is certain that what is likely to be learnt from their study
justifies the risks of harm or discomfort to participants.

. The researcher ensures easy access to the results of the research when
available.

. Every single human being has value in himself or herself.

. The researcher ensures all members of the research team are properly
qualified to undertake their respective responsibilities.

. The researcher is willing and able to answers even the most trivial
questions about the research.

9. Consider the following fictitious examples of research studies that may breach one or more ethical concepts
or guidelines and identify the ethical issue(s) raised, if any, in each example.

a.

Study 1: A psychology lecturer at a university was studying techniques for reducing fear of spiders. He
asked a research assistant to telephone students in the first-year psychology course he was teaching to
determine their willingness to participate. The researcher was unaware that the assistant told participants
that they had to participate.

Study 2: A researcher was interested in factors influencing cheating. She gave participants an exam, then
collected and photocopied their answers. The participants were not informed about the photocopying. The
answers were returned unmarked and the participants were given the opportunity to cheat while marking
their own papers. The answers were collected again and compared with the photocopies.

Study 3: Another researcher investigated cheating by concealing themself and three colleagues in a
projection booth in an auditorium during an exam. From this vantage point high above all students, the
researchers used binoculars to observe cheating behaviours of students in different quadrants of the room.
Each observer used a checklist to record inappropriate head movements, exam paper switching, note
checking, note passing and other suspicious exam behaviours within the quadrants.

Study 4: An experiment was conducted to assess driver reaction to a stressful situation. Each participant
was asked to drive a car past a construction site. The researcher rigged a human-looking dummy in such
a way that it would be propelled in front of the car, making it impossible for the participant to avoid hitting
it. The participants reacted as expected. When they learned that the situation was faked, they informed
the researcher of their displeasure. Despite their complaints, the researcher continued testing further
participants (adapted from Wood, 1981).

Study 5: A VCE Psychology student was required to undertake a research investigation to satisfy the
course requirements. The student researcher replicated an experiment on learning that involved classical
conditioning of an eye-blink response using two preschool children and two adults as participants. The
student researcher thought that the adult participants’ knowledge of the conditioning procedure would
affect the results in an unwanted way and decided not to seek their informed consent. The student
researcher also based their decision on the belief that the conditioning procedure was physically and
psychologically harmless. The student researcher did, however, obtain informed written consent from both
parents of each child. [
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f. Study 6: A researcher conducted an observational study to investigate behaviour in public rest rooms. This
research method was expected to obtained more valid and reliable data than could be accessed through
a self-report measure. A team of male and female researchers concealed themselves in vacant toilet stalls
of the respective rest rooms and observed behaviours of men and women (adults only), such as flushing
vs non-flushing, hand washing vs hand drying, mirror checking, clothing adjustments, littering and graffiti

writing.

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.

1.12 LEARNING ACTIVITY 2

VCAA exam questions

Question 1 (1 mark)
Source: VCAA 2021 Psychology, Section A, Q.42; © VCAA.

Which of the following outlines the informed consent considerations when researching children and adults with a
mental disorder?

Children Adults with a mental disorder
A. | are not likely to understand complex research and | are incapable of giving informed consent
are unable to give their own informed consent
B. | deception can be used in research with children if | a placebo treatment may be used with informed
their parent/guardian has consented consent despite intentionally denying access to
treatment
C. | children can be studied at school without informed consent can be obtained from a legal

informed consent

guardian when an individual is incapable of giving it

no informed consent is needed when adults with a
mental disorder are admitted to the public health
system

D. | no informed consent is needed when studying
children through observation

Question 2 (1 mark)
Source: VCAA 2021 Psychology, Section A, Q.39; © VCAA

Professor Dominique wants to test an intervention for stress management. She plans to recruit participants

from the university community and randomly allocate them to groups of four. Participants will be told that they
will be locked in an escape room until they either solve the puzzles in there or an hour passes. After reading the
participant information sheet about the specific purposes of the study and signing a consent form, the groups will
be further randomised to either the experimental condition or the control condition.

The groups in the experimental condition will be given a 30-minute presentation by one of her research assistants
on effective coping strategies to help alleviate stress, then put into the escape room. The groups in the control
condition will immediately go into the escape room after providing consent.

Immediately after leaving the escape room, the participants will rate their feelings of stress across the study
period, then Professor Dominique plans to discuss the findings with the participants and any uncomfortable
experiences they had. The groups will be assessed on how long it took them to escape and their self-reported
stress. The key outcome will be the difference between the two conditions.

The ethics review panel requested modifications when it first received Professor Dominique’s study proposal.
Based on the information provided above, what did Professor Dominique fail to consider?

. deception

. debriefing

. informed consent

. withdrawal rights

OO w>
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Question 3 (1 mark)
Source: VCAA 2019 Psychology, Section A, Q.37 (adapted); © VCAA

Cora, a university student, conducts an experiment in a classroom to test the effectiveness of bright light therapy
on adolescent boys with a circadian phase disorder. She recruits nine 16-year-old boys from a suburban boys’
school to participate in her experiment.

Before commencing this experiment, Cora is ethically required to collect informed consent from

A. the adolescents.

B. a parent/guardian.

C. the adolescents and their teachers.

D. the adolescents and their parent/guardian.

Question 4 (1 mark)
Source: VCAA 2018 Psychology, Section A, Q.7; © VCAA

A psychologist wanted to investigate people’s responses to being pricked by a needle. Details of the investigation
were provided to a group of 10 participants prior to the investigation. The investigation involved blindfolding
participants and pricking each participant’s finger over several trials.

When the psychologist first pricked her with the needle, Nerissa started crying and ran outside. She did not return
and the psychologist was unable to contact her afterwards. Which ethical principle was potentially compromised
as a result of Nerissa leaving the investigation before it had finished?

A. debriefing

B. confidentiality

C. informed consent
D. withdrawal rights

Question 5 (1 mark)
Source: VCAA 2017 Psychology, Section A, Q.49 (adapted); © VCAA

Dr Smith is one of 10 doctors who work at the Bayview Lodge Medical Clinic. He wanted to investigate the effect
of a new brand of benzodiazepine on the progression of a specific phobia in patients at the clinic. Fifty of Dr
Smith’s patients volunteered to take part in the study.

Some of the patients had a legal guardian. In order to obtain informed consent from these patients, Dr Smith
needed to ensure that

A. only the patient was informed about the nature, purpose and risks of the study.

B. only the guardian was informed about the nature, purpose and risks of the study.

C. the guardian provided consent and the patient understood to the best of their ability the nature, purpose and
risks of the study.

D. the patient provided consent and their guardian understood to the best of their ability the nature, purpose and
risks of the study.

To answer these and additional questions online and receive immediate feedback, access learnON at www.jacplus.com.au.
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1.13 Types of data

All psychological research involves collection of
information. In research, the information which is
collected is called data. The data is evidence that will
form the results of the investigation and be the basis
of the conclusions that will be made.

Data can take different forms. The type of data
collected is determined by the specific kind of
research method used. For example, questionnaires
and interviews often provide data in the form of
words, whereas data collected in correlational studies
is usually in the form of numbers.

There are many ways of classifying data. We consider
the distinctions between primary and secondary data
and quantitative and qualitative data in relation to
psychological research.

1.13.1 Primary and secondary data

Primary data is information collected directly from
the source by the researcher (or through others) for
their own specific purpose. It is collected from the
original source for the first time by the researcher,
which is why it is sometimes described as ‘first hand’
data. For example, you will collect primary data
when you conduct your own scientific investigations.

If you use an experiment to collect data then the
primary data will be the participants’ responses

for your measure of the dependent variable. Their
original responses may also be called raw data
because they have not been processed from their
original state. Raw data is a type of primary data.

When you summarise your data as a table or
convert it to percentages, it will still be primary
data because you are the researcher who originally
collected and processed it. You have also retained
control over it.

When someone else accesses your primary data,
you lose control over it because they can manipulate
or use it in whatever way they want for their own
purpose. It will be secondary data for the other
person.

Secondary data is information that was not collected
directly by the current researcher but was collected

at an earlier time by someone else. It has already
been collected by some other individual, group or
organisation and will not be used for the first time,
which is why it is referred to as ‘secondary’ (like
second-hand).

The Australian Bureau of Statistics is a widely used
source of secondary data, as are the results reported
by researchers in journal articles. Of course, the same
lot of secondary data can be collected multiple times
by multiple researchers.

Quantitative Qualitative

Quantitative Qualitative

Figure 1.67 A classification system for different types of data
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The main difference between primary and secondary
data is in who collects the original data, whether it
originates with the researcher specifically to address
a research question or whether it has already been
collected by someone else. Both types of data have
their advantages and limitations.

Primary data offers tailored information sought by the
researcher to test a hypothesis for a research question
of their choosing. To the researcher, there is little
doubt about the quality of the data collected. They
are also responsible for the quality of their data, but it
can be time-consuming to collect and process.

Secondary data tends to be readily available and

can usually be accessed in less time, especially if

you know where and how to look. There can be
uncertainty about its quality because it is usually
collected for another purpose and there is often a need
to comb through it to find what you’re looking for.

1.13.2 Quantitative and qualitative
data

Primary and secondary data may be quantitative or
qualitative. The majority of investigations referred

to in this text use quantitative data. This reflects the
preference for quantitative data in most psychological
research.

Quantitative data

Quantitative data is information that is expressed
numerically. As suggested by the term, it is
information about the ‘quantity’ or amount of what
is being studied; that is, how much or how many of
something there is.

This type of data is usually expressed in the form
of units of measurement or numbers, such as raw
scores, percentages, means, standard deviations
and so on. For example, the height or age of a
participant is considered quantitative data as both
of these characteristics can be expressed in units of
measurement (centimetres or years). Similarly, the
percentages of participants who respond with ‘Agree’
or ‘Disagree’ to interview questions, or the mean
time taken to solve a problem in an experiment, are
quantitative data.

All types of mental experiences and behaviours can
be described in quantitative terms as amounts or
numbers. For example, a questionnaire might ask
participants to use a 5 point scale to rate the level of
stress caused by different events or the effectiveness
of different strategies for coping with stress.

Psychologists use many different tests to measure
various mental processes and behaviours and most of
these also provide quantitative data. There are tests to
measure intelligence, personality traits and all kinds
of aptitudes, interests and abilities. Answers are often
totaled to yield a score that can be interpreted and
applied to the person or group who did the test.

Similarly, data collected by devices used to record the
electrical activity of the brain when awake or asleep
are measurements and numerical values that are best
described as quantitative data.

The use of numerical data makes it easier to
summarise and interpret information collected
through research. This is why quantitative data is
often preferred to qualitative data, although this does
not mean that qualitative data is less important or less
useful than quantitative data.

Qualitative data

Qualitative data is information that is not expressed
numerically. As suggested by the term, it is
information about the ‘qualities’ or characteristics of
what is being studied.

It may be in the form of descriptions, words,
meanings, photos, pictures, audio or video recordings,
and so on. It can describe any aspect of a person’s
mental experience or behaviour; more specifically,
what something is like, how something is experienced
or whether it was an X or Y type of experience.

Qualitative data may be collected as written or verbal
statements made by participants, or as descriptions of
behaviour observed and recorded by the researcher.
For example, a researcher may make a video
recording of a sleeping person when investigating
sleep-related behaviour, such as changes in body
position, or, a researcher may collect and analyse
drawings in order to study how a child is feeling
following a recent family trauma.
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Likewise, a researcher may conduct an investigation
on the advantages and limitations of government-
funded mental health services provided over the
internet and telephone. The researcher may collect
data by conducting interviews or focus groups with
individuals who have recently used one or more of
these services. Participants may be asked to give
examples of when they have used a service and
describe their experience without any constraint,
other than occasional questions by the researcher
to ensure their responses are relevant, have enough
detail and have been clearly understood.

Experiments can produce qualitative data as well as
numbers. For example, in his classic experiments
on obedience to authority in the 1960s, Milgram
described the behaviour of his participants in some
detail (qualitative data), as well as measuring the
extent to which they were prepared to obey the
experimenter (quantitative data).

Although different, quantitative and qualitative data
are not mutually exclusive and are not often used

separately. Qualitative data are typically expressed
in the form of words, but they can be converted

into a quantitative form. For example, participants’
responses to free-response interview questions about
their thoughts and feelings when they are anxious
could be summarised as numbers based on the
frequency (‘how often’) or intensity (‘how strong’)
with which certain feelings are reported.

As you would expect, a research investigation that
collects quantitative data is referred to as quantitative
research and as qualitative research if qualitative data
is collected.

Generally, psychologists tend to prefer quantitative
data because using numbers increases the precision
of results and the ease with which the results can

be communicated. Quantitative data also enables
more precise and detailed analysis through the use
of statistical procedures and tests. These are also the
reasons why qualitative data are often converted into
quantitative data.
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Figure 1.68 The recordings of electrical activity and various movements made by this person
during sleep will be primary, quantitative data collected by the researcher.

Resources

Teacher weblink Australian Bureau of Statistics — What are quantitative and qualitative data?
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Figure 1.69 This participant is required to identify emotions from photos of facial
expressions. Are the data collected by the researcher primary or secondary?
Qualitative or quantitative?

1.13.3 Objective and subjective
data

The terms ‘objective’ and ‘subjective’ are also used
in relation to data — primarily, to refer to the way
in which data are collected and the way they are
described and explained.

Key science skills specified for VCE Psychology
require you to evaluate data and to construct
evidence-based arguments and conclusions. In doing
s0, you need to be able to make judgments about
the quality of data and distinguish between opinion,
anecdote and evidence, as well as scientific and non-
scientific ideas. It is therefore useful to understand
the distinction between data that are objective and
subjective and that quantitative and qualitative data
may also be objective or subjective.

Objective data is information that is observable,
measurable, verifiable and free from the personal bias
of the researcher. For example, the data can be seen,
heard or touched (observable), counted or precisely
described (measurable), can be confirmed by another
researcher (verifiable) and is factual (free from
personal bias). In science, there is a strong preference
for objective data.

Data collected through a strictly controlled
experiment in which observations and measurements
are planned, precise and systematic is considered
objective. So is data collected using an assessment
device that yields a score, such as an intelligence or
personality test.

Automated and mechanical devices can also be used
to collect objective data. For example, an instrument
that shows underlying physiological activity in
measurable form, such as an EEG which records
brain wave activity, provides objective data.

Sometimes researchers collect information about
behaviour or mental processes that cannot be directly
observed; for example, sexual behaviour or criminal
acts. In these cases, researchers tend to rely on self-
reports — participant responses to questions asked by
the researcher. This information will be subjective.

Subjective data is information that is based on
personal opinion, interpretation, point of view

or judgment. Unlike objective data, this data is
determined by the research participants and often
cannot always be verified by the researcher. It is
often biased, can vary from person to person, day to
day from the same person, and is not always entirely
accurate.
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When using subjective data, researchers assume Although subjective data may be more detailed

that participants are honest, can accurately recall than that available from more scientifically rigorous
what they are asked to describe and are able to give methods under controlled conditions, it tends to be
detailed accounts about their thoughts, feelings or difficult to interpret accurately when compared with
behaviour. objective data (which is usually quantitative).

- Objective data Lucy has a heart \ Subjective data \

rate of 165 bpm and
is breathing rapidly
and perspiring.

| feel anxious.

Figure 1.70 Objective and subjective data

1.13 LEARNING ACTIVITY 1

Review

1. Distinguish between primary and secondary data with reference to an example of each data type.
2. a. Distinguish between qualitative and quantitative data with reference to characteristics of your psychology
class.
b. Give examples of two strengths and two weaknesses of quantitative and qualitative data.
3. Consider each of the following investigations. For each one, enter the correct letters in the spaces provided to
indicate which of the three types of data are used: Primary data: Pr | Secondary data: Sc | Qualitative data: QI |
Quantitative data: Qn | Objective data: Ob | Subjective data: Su

a. __________ Avresearcher compares the detail in paintings by people with a phobia and people with
schizophrenia

b. ____ Avresearcher compares the differences in visual perceptual abilities of kittens with and
without damage to the visual cortex in the brain

C. _________ Avresearcher observes how much time male and female adolescents take to get ready for a
deb ball

d. ______ Aresearcherreviews a YouTube mini-documentary showing participant responses during an
experiment on the effects of playing violent video games

e. __________ Avresearcher uses diary records kept by people hospitalised with a mood disorder to study
their mental experiences

f. _______ Avresearcher analyses the content of media reports that attribute causation to the results of
correlational studies

9. Avresearcher uses diary records kept by people hospitalised with a mood disorder to study
their mental experiences

h. ________Avresearcher analyses the emotional content of a blog on the ethics of animal research

i A researcher collects data to assess the relationship between scores on a standardised test

for antisocial personality disorder and the length of sentences for prisoners convicted of a violent crime.

j- A researcher analyses participant scores on a test of recall in a study on long-term memory
decline and ageing
k. A researcher uses free response questions to investigate how people feel when stressed

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.
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1.13 LEARNING ACTIVITY 2

VCAA exam questions

Question 1 (1 mark)
Source: VCAA 2021 Psychology, Section A, Q.46 (adapted); © VCAA

Ekon wants to join his local emergency volunteer group. The volunteer group has identified five risk factors that
could potentially impair a volunteer’s social and emotional wellbeing while they are in the role. Using an online
questionnaire, Ekon rates himself against each of the factors on a rating of 1-10, with 1 indicating low risk and 10
indicating high risk.

The type of research method used in this scenario was

A. interview with objective data.

B. self-report with quantitative data.

C. questionnaire with qualitative data.

D. within subjects with experimental data.

Question 2 (1 mark)

Source: VCAA 2020 Psychology, Section A, Q.36 (adapted); © VCAA

Parminder compared the effects of consumption of alcohol on reaction times in people at various stages of life.
His stratified sample included participants aged 18 to 70 years. In the within subjects experiment, participants
consumed one standard drink of alcohol at half-hourly intervals until they reached 0.10% blood alcohol
concentration (BAC). Participants completed a series of computer-based tests for reaction times at BACs of
0.00%, 0.05% and 0.10%.

Additionally, once participants reached 0.10% BAC, Parminder asked all participants to write down on a lined
piece of paper their immediate feelings, thoughts and memories, and to provide an estimate of how long they
thought the tests ran for.

Which of the following accurately describes the two types of data Parminder was gathering during the testing
period and after the last test?

A. subjective and qualitative

B. self-report and qualitative

C. objective and quantitative

D. quantitative and qualitative

Question 3 (1 mark)

Source: VCAA 2020 Psychology, Section A, Q.50 (adapted); © VCAA

One of the strengths of using secondary data from the internet for psychological research is that secondary
sources will

A. have satisfied ethical guidelines.

B. have already been published and so the data is likely to be reliable and valid.

C. provide large reserves of data and be representative of the general population.

D. provide access to volumes of data that the researcher may not be able to gather.

Question 4 (1 mark)

Source: VCAA 2012 Psychology, Section A, Q.4; © VCAA

Maggie and Tom are two healthy 15-year-old high school students who participated in a sleep study. During the
study, they had to record their respective number of hours of sleep. They submitted their sleep records to the
researchers at the end of the study.

The type of data collected in Maggie’s and Tom’s sleep records was

A. qualitative only.

B. quantitative only.

C. counter balancing.

D. both qualitative and quantitative. >
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Question 5 (1 mark)
Source: VCAA 2019 Psychology, Section A, Q.50; © VCAA

Xuan is a researcher who wants to gather subjective and descriptive data from people who have been diagnosed
with a mental iliness in order to understand what living with a mental illness is like.

Which of the following identifies the type of data Xuan is collecting, the best method for collecting this data and

the best sample size?

Type of data Data collection method Sample size
A. | qualitative interviews small
B. | quantitative interviews large
C. | qualitative questionnaire large
D. | quantitative online questionnaire with rating scales small

To answer these and additional questions online and receive immediate feedback, access learnON at www.jacplus.com.au.

1.14 Data organisation and presentation

When data have been collected to test a hypothesis,
the researcher must decide whether the results
support or do not support the hypothesis. The
researcher must also draw a conclusion(s) relating

to the hypothesis. This conclusion(s) must be

based on the results obtained and limitations of

the conclusion should be identified, described and
explained. Reasons must be suggested about why

the particular results were obtained and what they
mean, including whether they can be applied to other
similar situations. In addition, suggestions for further
research and evidence are often made.

The first step is to organise and present the data

in useful and meaningful ways. Tables, bar charts,
line graphs and scatter plots may be constructed to
assist this process, especially with quantitative data.
Importantly, they may provide the basis of identifying
trends and patterns in the data, including relationships
between the variables that were investigated. They
may also be used to help describe the data, which

is why tables and graphs are called ‘descriptive
statistics’.
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Suppose, for example, that a researcher is interested
in whether memory declines with age. In order to
investigate this, some previously unseen information
may be given to ten 10-year-olds, ten 25-year-olds,
ten 40-year-olds, ten 55-year-olds, ten 70-year-olds
and ten 85-year-olds. The research participants
would be required to learn the information and then
complete a memory test so that their memory could
be assessed. In all, there would be 60 bits of data
(test scores) about the memory of participants in
different age groups.

It is difficult to draw conclusions about whether (and
if so, how) memory declines with age by looking

at 60 individual scores. Thus, in order to compare
the memory scores of the six different age groups

to determine whether there has been a decline in
memory with age, the data for each group could be
summarised and presented in a table.

Tables are an effective means of recording data, but
they may not be the best way to show trends, patterns
or relationships. Often, a graphical representation of
the data is best for this purpose.



1.14.1 Tables

A table is an orderly arrangement and display of
data in columns and rows. The columns and rows are
usually identified by names (or ‘headers’) that assist
in making comparisons. Guidelines for constructing
appropriate and useful tables include:

e All tables should be consecutively numbered,
e.g. Table 1, Table 2.

¢ Each table should have an individual title

e The title should be a clear statement which
explains what the table is about without being
too long e.g. Mean scores on memory test of
each age group.

e Each column should be identified using a
descriptive header.

o The first letter of each header in the table should
be capitalised.

e The reader should be able to quickly work out
what the table is about and comparisons of data
should be easy to make.

¢ In the research report, essay or other document,
the word table is capitalised whenever referring
to it, e.g. “...as shown in Table 1°.

Table 1.7 provides some order to the data by
organising the individual scores into age groups.
However, comparison of scores across the different
ages is still difficult because the data have not been
adequately summarised.

To better enable the scores for different ages to be
compared, a single number that summarises the data
for each age could be calculated. For example, the
researcher could calculate the mean score on the
memory test for each age. The mean scores could
be used to describe the ‘average’ performance on
the memory test for each age and would enable the
researcher to compare the different ages, as shown

Table 1.7 Individual participant scores on a memory
test

Age (years) Participant scores

10 14,11, 9,10, 15, 16, 14, 12, 13, 11
25 14,16, 16, 18,13, 17, 14, 15,17, 8
40 17, 15,12, 16, 19, 10, 18, 14, 13, 18
55 10, 18, 13, 14, 15, 14,12, 19, 12, 10
70 13,10,12,16,7,15,9,12,11, 8
85 6,14,12,10, 11,9, 16, 10, 8, 13

in Table 1.8. The use of the mean for simplifying
comparison between groups is discussed further in
the next section.

Table 1.8 Mean scores on memory test of each age
group

10 12.5
25 14.8
40 15.2
55 13.7
70 11.3
85 10.9

A commonly used table in psychology is called

a frequency distribution. A frequency distribution

is a way of organising data to show how often
(‘frequently’) a value or measure (such as a score)
occurs in a set of data. A frequency distribution can
also be presented as a graph.

Table 1.9 is an example of a frequency distribution
for scores obtained by males and females in an
experiment. It shows all the possible values of

what has been measured (organised into groups or
categories called class intervals) and the number of
times each value occurs in the set of data (the number
of individuals in each class interval).

Table 1.9 Example of a frequency distribution of
scores by males and females

Scores ‘ Males ‘ Females
20-24 0 0
15-19 1 2
10-14 3 5
5-9 4 2
0-4 2 1
Total 10 10

In a frequency distribution, the scores are often
arranged either from the highest to the lowest score
or from the lowest to the highest score, so that data
are presented in an orderly, logical way.

When there is a large number of scores, it is often
useful to organise the scores into class intervals, then
total the number of scores for each class interval.
The class interval can be any size within the range of
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scores, but the size of each class interval should be
consistent across all scores. Intervals of five or ten
units are typically used. If an interval of five is used
(as in Table 1.9), then the difference between one
interval and the next is five; that is, 0—4, 5-9, 10-14,
and so on.

1.14.2 Graphs

A graph is a pictorial representation of data.
Graphing or plotting data typically involves the use of
two lines (axes) drawn at right angles to one another.
The horizontal line is the x axis and the vertical line
is the y axis. The point where the axes intersect is
called the origin (0).

When constructing a graph for experimental research
data, it is essential that the IV is represented on the
horizontal (x) axis and the DV is represented on the
vertical (y) axis.

Graphs are best used to determine and communicate
trends, patterns or relationships in the data collected;
for example, how often a response is made, how
aspects of behaviour change over time or as a
participant’s experience changes, and how one
variable may be related to or change in relation to
another.

Among the more commonly used graphs in
psychology are bar charts and line graphs. Scatter
plots may be used to display correlational data.

In psychology, graphs are more formally referred to
as ‘figures’ (along with drawings, photos and any
type of illustration). Guidelines for constructing
appropriate and useful graphs include:

e All graphs should be consecutively numbered,
e.g. Figure 1, Figure 2.

e Each graph should have an individual title

e The title should be a clear statement which
explains what the graph is about without being
too long, e.g. Reaction time of each age group.

e The number and title are both on the same line
and usually shown below the graph.

e Both the horizontal and vertical axes must be
labelled clearly and indicate what is plotted
(and, as stated above, the IV is represented on
the x axis and the DV on the y axis).

e The reader should be able to quickly work out
what the graph is about.
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Bar charts

A bar chart is a graph which uses a series of
separate bars or rectangles next to, but not touching
one another, to enable comparisons of different
categories of data. The bars can be positioned
horizontally or vertically. One axis is used to

show the types of categories (e.g. age, sex, type of
response) and the other axis is used to show the
frequency with which each category occurs (e.g. how
often, how much).

20

15

10

Amount of time (seconds)

0 T T T T T
15-19 20-24 25-29 30-34 35-39

Age (years)

Figure 1.71 An example of a bar chart

One important feature of a bar chart is that each of
the categories shown in the graph is separate and
there is no continuation between one category and the
next; for example, there would be separate bars for
data about female participants’ responses and male
participants’ responses. Each bar is the same width
and has a small space between it and the next bar.

Sometimes a bar chart is used to represent values
from two categories; for example, scores obtained by
age group (e.g. amount of time to solve a problem)
and by sex. This is shown in Figure 1.72a on the
next page. The data for two categories can also be
presented within a single bar. This is shown in
Figure 1.72b which combines results for males and
females within single bars.
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Figure 1.72 Two bar charts showing different ways of presenting data for males and females of different ages

Line graphs

A line graph uses points connected by lines to
show how one variable changes as another variable
changes. For example, Figure 1.73 shows how
performance on a speed and accuracy test (e.g.
matching symbols with numbers) changes in relation
to the number of hours of sleep a person has had.
You can see at a glance that the number of errors (the
measure of performance) was the greatest when only
one hour of sleep was obtained and that the number
of errors tended to decrease as the amount of sleep
obtained increased.

When used to show the results of an experiment, the
IV is usually plotted on the horizontal (x) axis, with
the numerical value of the data increasing as you go
along this horizontal axis from left to right.

As shown in Figure 1.73, a line graph that describes
the relationship between amount of sleep obtained
and test performance would list the amount of sleep
in hours on the x axis in intervals; for example,
beginning at zero, then one, two, three, four hours
and so on. One important feature of a line graph is
that the variable plotted on the x axis is continuous;
that is, a series of progressively increasing values can
be listed.

The vertical (y) axis usually has the DV (ie. the
measure of performance) plotted along it. A line
graph that described the data from the experiment on
the amount of sleep obtained and test performance

would record the test scores (e.g. a total correct score
or number of errors) along the y axis in intervals,
beginning at zero. This is also shown in Figure 1.73.

Various points on a line graph represent the score

on one axis that corresponds with a value on the
other axis. The intersecting point can represent a
corresponding IV/DV score on the two variables by
one research participant, or the mean score of a group
of participants.

10

Number of errors (DV)

O T T T T T T T T 1
1 2 3 4 5 6 7 8 9
Amount of sleep obtained (hours) (IV)

Figure 1.73 A line graph showing the results of an
experiment investigating the effect of amount of
sleep (IV) on performance on a speed and accuracy
test (DV)
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A number of different sets of data can also be

plotted on the one graph. For example, in

Figure 1.74 there are three sets of data showing
age-related performance on a problem-solving task
following different amounts of sleep deprivation.

To identify the results of different age groups, a
different coloured line has been used for each set of
data. Note too the use of dots to identify the points of
intersection between data for the x and y axes.
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Figure 1.74 A line graph showing three sets of data
SO comparisons can be made

Scatter plots

Correlational data are often displayed in a

scatter plot (also called a scattergram or scatter
diagram). A scatter plot shows the scores (or other
values) on two different variables measured in a
correlational study. The values of one variable are
shown on the vertical y axis and the values of the
other variable on the horizontal x axis. Each pair
of scores is plotted as a single point (or dot) in the
scatter plot.

The spread of the dots on a scatter plot gives

an idea of the strength of the correlation — the
extent to which the two variables are related (or
associated). Widely spread dots in the scatter plot
in Figure 1.75 suggest that the two variables,
facial attractiveness and intelligence, have little
or no relationship. This would be represented

by a correlation close to 0. In a zero correlation,
individuals with high scores on one variable may
have high, middle or low scores on the other
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variable. Figure 1.75 shows that participants with
high scores on attractiveness have high, medium
and low scores on an intelligence test (which have
been converted to scores on a 10-point scale).

100 Alex
907 Tran
80 Jessie Yindi
70
60 James
50
40 Koen
30 Hamish
20 Melissa Sarah Kate

Ahmed

Facial attractiveness

Mikala

T T T T
0 2 4 6 8 10

Intelligence

Figure 1.75 Scatter plot showing data for 12
participants obtained from a correlational study
that investigated the relationship between facial
attractiveness and intelligence

Figures 1.76 and 1.77 below both show a moderate
correlation as the dots cluster together in a cigar-
shaped pattern. Figure 1.76 shows a positive correlation
and Figure 1.77 shows a negative correlation.

The direction of the correlation — whether the
correlation is positive or negative — is indicated by
the slope or ‘lean’ of the dots, that is, whether they
slope upwards or downwards (or neither).

YA YA

Y

Figure 1.76 Moderate
positive correlation

Figure 1.77 Moderate
negative correlation

<Y

As shown in Figures 1.78 and 1.79 on the next page,
a line can be been drawn through the middle of the
dots to help identify the slope.



YA

Figure 1.78 Strong positive
correlation

xY

YA

Figure 1.79 Strong negative
correlation

In Figure 1.78 the upward sloping line indicates a
positive correlation, whereas the downward sloping
line in Figure 1.79 indicates a negative correlation.

are closely clustered around each line, indicating a
strong positive correlation in Figure 1.78 and a strong
negative correlation in 1.79.

Note that in both Figures 1.78 and 1.79, the dots

learn

learnMORE | Histograms and pie charts

Access learnON for information on how to construct a histogram or pie chart.

1.14 LEARNING ACTIVITY

VCAA exam questions

Question 1 (1 mark)
Source: VCAA 2003 Psychology 2, Section A, Q.43; © VCAA

level of aerobic L]
fitness ®

v

level of self-esteem

Which of the following statements best describes the results in the graph above?

A. There is a strong positive correlation between the two variables.

B. There is a weak positive correlation between the two variables.

C. There is a strong negative correlation between the two variables.

D. There is a weak negative correlation between the two variables. >
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Question 2 (1 mark)
Source: VCAA 2002 Psychology 2, Section A, Q.31; © VCAA

A

number of ° (]
friendships ® ®

v

age

The scattergram shows that

A. there is a weak negative relationship between a person’s age and the number of friendships they have.

B. there is a strong positive relationship between a person’s age and the number of friendships they have.
C. there is a strong negative relationship between a person’s age and the number of friendships they have.
D. there is a weak positive relationship between a person’s age and the number of friendships they have.

Question 3 (1 mark)
Source: VCAA 2002 Psychology 2, Section A, Q.32; © VCAA Adapted

number of ° ()
friendships () (]

v

age

Which one of the following correlation coefficients most likely corresponds to the data in the graph?

A. .8
B. -8
C. -3
D. .3

Question 4 (1 mark)

Source: VCAA 2002 Psychology 2, Section A, Q.45; © VCAA

A correlation of .2 indicates

a strong relationship between two variables; one of which increases while the other decreases.

a weak relationship between two variables; one of which increases while the other also increases.

a weak relationship between two variables; one of which increases while the other decreases.
a strong relationship between two variables; one of which decreases while the other also decreases

Oowm>
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Question 5 (1 mark)
Source: VCAA 2004 Psychology 2, Section B, Q.19a; © VCAA

Look at the following scatterplot.

variable 14 s 8 =

variable 2

How would you describe the relationship between the two variables?

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.

1.15 Evaluation of data and research

Organising and presenting data in meaningful ways
assists interpretation and evaluation. Some additional
processing of the data is also useful, both for your
own investigations and for interpreting data presented
elsewhere.

In VCE Psychology, you need to be able to
process quantitative data through calculations of
percentages and measures of central tendencies.
You also need to demonstrate an understanding of
standard deviation.

As with tables and graphs, calculations such as
percentages and mean scores will help you describe
the data as these are descriptive statistics. Standard
deviations are also descriptive statistics but you do
not need to calculate this measure of variability.

1.15.1 Percentages

Suppose you conduct an observational study to find

out whether more year 7 boys engage in disruptive
behaviour in the classroom than do year 7 girls.

You want to obtain quantitative data, so you work

out a list of observable behaviours that you consider

to be disruptive in the classroom. Your list includes
behaviours such as distracting other students, calling out
in class and being out of the seat without permission.

You observe two different classes from a store room
at the back where you have concealed your presence.
Whenever you see a boy or girl demonstrating one
of the disruptive behaviours on your list, you record
your observation with a tick and shift your attention
to another child. Of the 25 boys you observe, 6
engage in a disruptive behaviour and 4 of 16 girls
observed are disruptive on at least one occasion.

The data clearly shows that more boys than girls were
disruptive at least once. However, more boys than
girls were also observed. In order to reach a valid
conclusion, you need to work out whether is more
than or less than . This can be achieved by calculating
the percentages of boys and girls who engaged in
disruptive behaviour, then making a comparison.

A percentage is a statistic that expresses a number
as a proportion (or fraction) of 100. The term per
cent means ‘per hundred’, or ‘for every hundred’. It
is shown using the percentage sign (%). For example,

65% is equal to 16T50 and means 65 parts out of 100;

100% of something means all of it.

A percentage is calculated using the formula

%= subtotal ., 100
total 1
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It is easy to calculate a percentage when the original
amount is 100. For example, if you complete a 100 item
speed and accuracy test and correctly answer 90 items
within the time limit, then your percentage score is:

90 (subtotal) . 100 _ 90 x 100 _ 9000 _ g0,
100 (total) 1 100 100

For the data obtained in the observational study of
disruptive behaviour:

_ 6(subtotal) _ 100 _ 6 x 100 _ 600 _
boys: SStomh X1~ 25~ 25 - 4%

. 1. 4(subtotal) 100 _ 4 x 100 _ 400 _
girls: Jetoman X1~ 16 16 ~ 2%

This means that the proportion of boys (calculated
‘out of 100’) who were disruptive in the classroom

is slightly less than the proportion of girls. The main
problem in making a comparison of the boys and girls
based on the raw data is that the two groups were of
unequal size. Calculating a percentage for each group
overcame this problem and enabled a more precise
comparison of the scores for boys and girls.

Percentages are commonly used in psychology to
describe data; for example, scores on a test, categories
of scores, changes or trends in scores, the percentage
of people who respond in a particular way (such as
correct or incorrect, agree or disagree, do something
or do not do something) and the percentage of people
in a socio-cultural group (such as gender, age, income
level, educational qualifications and ethnicity).

Common percentages and short cuts

There are many percentages that are commonly used
in everyday life. These include 10%, 20%, 25%,
50% and 75%. Similarly, there are various fractions
that often need to be converted to percentages. These
include Y2, V3, Y4 and 34.

It is useful to remember the fraction equivalents of
commonly used percentages to make calculations
involving them quicker and easier.

The table on the right shows the fractional
equivalents of some commonly used percentages and
how to use these to speed up calculations.
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How to calculate this
Percentage percentage

1% 1 Divide by 100
100
5% a1 Divide by 20
20
10% 1 Divide by 10
10
1 1 Divide by 8
122% )
20% 1 Divide by 5
5
25% 1 Divide by 4
4
1 1 Divide by 3
333% 3
50% 1 Divide by 2
2
662% 2 Divide by 3, then multiply
75% 3 Divide by 4, then multiply
4 by 3

Calculating percentage change

Percentage change occurs when quantities increase or
decrease.

There are many times in psychological research
reporting when a calculation of percentage change
is required. For example, the percentage change in
mean scores, reaction times, or some other variable.

To calculate percentage change, first calculate the
net increase or decrease and then express it as a
percentage of the original quantity.

increase or decrease in quantity
original quantity

Percentage change =

For example, when 50 increases (by 20) to 70, the

20 (increase amount) _ 100

50 (original quantity) 1

percentage change =
= 40% increase

Note that percentage increases of more than 100%
are possible; for example, the increase from 30 to 45
is an increase of 150%.

« 100

1



1.15.2 Measures of central
tendency

Data are often summarised by calculating a single
numerical score that can be used to describe the data
for the whole group(s). This score, called a measure
of central tendency, describes the ‘central’ or
‘average’ value of a set of scores. When a measure
of central tendency is calculated, it often provides a
‘typical’ score for a set of scores.

To help determine which group performed best, a
measure of central tendency could be calculated. This
would provide a single score for girls and a single
score for boys. Scores could then be compared to
estimate which group of participants, boys or girls,
performed best on the visual perception test. The
most commonly used measures of central tendency
are the mean, median and mode.

Mean

The mean is the arithmetical average of all the
individual scores (or values) in a set of scores. It
is calculated by adding all the scores together and
dividing the total by the number of scores.

For example, if 10 rats were put into a previously
unseen maze for a learning experiment, the length of
time (in seconds) it might take each rat to reach the
end of the maze could be:

26,17,21,18, 12,17, 18, 24, 25, 17

The mean for the group is calculated by adding the
scores together (195), then dividing the total by the
number of scores (10). The mean is 19.5 seconds.
The formula for calculating the mean is shown as:

Y (sum or total of all scores)
N(numbers of scores)

X(mean) =

In this example, the mean provides the most exact
measure of central tendency. However, in other sets
of data, the mean may not always provide the most
accurate measure, especially if the scores cluster at
the extreme ends of the set of possible scores. For
example, if a set of scores consisted of 140, 140, 140,
140, 180, 180, 180, 180, the mean would be 160.

When scores in a set of data cluster closely around a
central score, the mean is a fairly accurate indicator
of the ‘typical’ score as it would be representative
of the scores. If, however, the scores are very widely
spread, unevenly distributed or cluster around
extreme values, then the mean can be misleading.

For example, a few high or low values (‘outliers’)
within a relatively small set of data may inflate
(increase) or deflate (decrease) the mean. For
example, in the set of scores 52, 58, 63, 17, 54, 61
and 92, both 17 and 92 lie a long way from the other
results and are therefore outliers.

In such cases, assuming the outliers are true scores
that cannot be dismissed, another measure of central
tendency will be a more accurate measure of the
‘typical’ score and would therefore be used.

Two other measures of central tendency which can be
considered are the median and the mode.

Median

Another way of obtaining a score that may represent
the central point in a set of scores is to arrange the
scores in order of size and select the score that falls
in the middle as being typical of the whole set of
scores. This score is called the median.

The median is the middle score (or mid-point) of
a set of scores. For example, the time taken (in
seconds) for each child to complete a jigsaw puzzle
in rank order (from lowest to highest) is:

12, 12,17,17,17, 18, 18, 21, 24, 25, 26

In this example the median is 18. When there is an
even number of scores, the median is the average
of the two middle scores. For example, if the two
middle scores are 20 and 21, the median would

be 20.5.

The median is a particularly useful descriptive
statistic if there is a limited amount of data, but if
there is a large amount, determining the median
can be time consuming and often impractical. The
median is also a useful statistic when many very
high or very low scores occur in the set of scores
because the median is not affected by extreme
scores. For example, the test scores shown in
Table 1.10 on the next page were obtained when a
psychology teacher gave her class of 10 students a
test on research methods in psychology.

The calculation of the mean score on the test does
not provide an accurate impression of the average
score on the test, because the inclusion of three very
high scores inflates the mean figure. When such
outliers are present in a set of scores, the median is a
more accurate reflection of the ‘typical’ score on the
test as it is closer to the majority of scores in the set
of data.
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Table 1.10 Test scores

°
>

98

91

91

60

59

57

57

57

56

Ol N O O~ WIN —

'y

54

Total 680

Mean 68

Median 58

Mode

A third measure of central tendency is the mode. In
everyday language, the word mode means ‘common’.
This term accurately describes what the statistical
mode is; that is, the mode is the most frequently
occurring score in a set of scores.

Consider the scores again for the children completing
the jigsaw puzzle:

12,12,17,17, 17, 18, 18, 21, 24, 25, 26
The mode would be 17 because it occurs three times.

The mode is infrequently used in statistics because
it is often not typical or representative of a complete

(a) High

Frequency

Low

Low Mean Median Mode High

Scores

set of data. For example, if a set of scores is 1, 1,
6, 7, 8, 10, the mode would be 1, which is not a
representative score of the entire group. If one of
the scores of 1 is changed to 10, the mode shifts
completely to the opposite end of the scale.

Thus, a single score can alter the mode dramatically,
which is in contrast to the median, and to a lesser
extent the mean, where individual score changes tend
to have less of an effect.

When to use the mean, median and
mode

Generally, when most of the scores in a set of data
cluster around a central score or value, the mean
is a fairly reliable indicator of a typical score and
therefore usefully represents the data.

The median is not affected by extreme scores.
Therefore, when these are present in a set of data, the
median tends to be a more representative measure of
central tendency.

The mode provides a useful indicator of a ‘common’
or ‘usual’ score because it is the most frequently
occurring score. It describes what happens most
often in a set of scores — what is the ‘typical’ score
for that group. However, the mode can be very
misleading because only the most frequent score is
used. The mode does not provide any information
about the other scores. The mean and the median
make greater use of all the scores — the evidence that
is available.

(b) High

Frequency

Low

Low Mode Median Mean High

Scores

Figure 1.80 Note how the value of mean, mode and median can vary according to the distribution of scores. For
example, (a) shows a distribution with a large number of high scores (called a negatively skewed distribution)
and (b) shows a distribution with a large number of low scores (called a positively skewed distribution). The
median is often a more accurate measure of central tendency when there is a skewed distribution of scores.
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1.15 LEARNING ACTIVITY 1

VCAA exam questions

Question 1 (1 mark)
Source: VCAA 2020 Psychology, Section A, Q.39; © VCAA

The mean is a measure of central tendency often used in psychological research.

The mean can be a misleading representation of data if

A. the frequency of each score has not been calculated.

B. the range of the scores is much greater than anticipated.

C. it contains outliers, very small or large values in the scores that are not typical.

D. there is not an equal number of scores whose values lie above and below its value.

Question 2 (1 mark)
Source: VCAA 2019 Psychology, Section A, Q.13; © VCAA

Ravi hypothesised that an avoidance strategy would be more likely to result in a bigger increase in levels of
stress. Which of the following supports Ravi’s hypothesis?

Mean change score for Mean change score for
avoidance strategy approach strategy
A. +2.2 +6.2
B. +6.2 +1.5
C. -2.2 -3.2
D. +2.2 -1.5

Question 3 (1 mark)

Source: VCAA 2016 Psychology Exam, Section A, Q.17; © VCAA

Rylee decided to use the mean as a statistical measure to examine the effect of the consumption of energy drinks
on the time taken to complete a jigsaw puzzle.

The use of the mean is suitable if the scores are

A. clustered around the extreme values.

B. clustered around a central score.

C. unevenly distributed.

D. widely spread.

Question 4 (1 mark)

Source: VCAA 2015 Psychology Exam, Section A, Q.61; © VCAA

As part of an experiment, a psychologist records the number of correct responses on a memory test.
He records the following scores: 11, 15, 17, 24, 19, 28, 27, 28, 15, 15, 15, 19, 16.

The mode for this set of data is

A. 15.
B. 17.
c. 19.
D. 27. N
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Question 5 (1 mark)
Source: VCAA 2015 Psychology, Section A, Q.62; © VCAA

As part of an experiment, a psychologist records the number of correct responses on a memory test.
He records the following scores: 11, 15, 17, 24, 19, 28, 27, 28, 15, 15, 15, 19, 16.

The median for this set of data is

A. 15
B. 17
C. 18
D. 19

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.

1.15.3 Standard deviation as a
measure of variability

Variability

If you collected data on the ages of a sample of year
7 or 8 students, there would be very little variability.
However, if you collected data on the heights or other
physical characteristics of the same students there
would be much greater variability. Most research data
are made up of measures or values (such as scores)
where there is some variability. There is a spread of
scores and not all scores are the same.

Suppose, for example, that two psychology teachers
discussed the abilities of their respective classes. The
teacher of Class A explained that the mean of her
students’ scores for a test was 78%. The teacher of
Class B replied that the mean

of his students’ results for the High
same test was 68% and that his
students must therefore be less
capable than his colleague’s.
‘But how do you know I'm
not just an easy marker? One
of my students got 97%. Then
again, another student got
18%, responded the Class A
teacher. The Class B teacher
was surprised: ‘The lowest
mark in my class was 53%,
but my highest mark was only
81%, he said, ‘so how do we Low
know which class has the better Low
abilities?’

Number of scores

The discussion between the
teachers indicates that a mean,
on its own, doesn’t provide a

The mean describes the ‘central’ value of a set of
scores. In order to more accurately represent the data,
a measure of variability may be used.

Measures of variability

A measure of variability, also called variation,
indicates how widely scores are distributed or scattered
around the central point. For example, the sets of
scores in Figure 1.81 below both have the same
mean, but they differ in variation; that is, how far the
scores are either side of the mean. The distribution of
Class A scores shows that it is tightly packed around
the mean, indicating low variability (or variation).
The distribution of Class B scores is more widely
spread from the mean, indicating high variability (or
variation).

Mean

/ Class A scores

Class B scores

Score (%) High

Figure 1.81 Class A and Class B both have the same means. The
distribution of scores for Class A (green) shows low variation, as indicated
by the clustering of scores around the mean. The distribution of scores for
Class B (blue) shows high variation, as indicated by a greater spread of
scores from the mean.

complete description of the data.
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Consider variability in relation to the results of
research. Suppose, for example, an experimenter tests
a hypothesis that texting when studying produces
lower performance in a test of the material being
studied than does studying the same information
without any distraction. Two groups of students
participate in the experiment — one group study
while texting with five friends over a 30-minute
period (experimental group) and the other group
study without any distraction (control group).

Calculating a mean score on the test for each

group of participants will assist the experimenter in
deciding whether their hypothesis is supported. So
why should the experimenter look at the variability of
the scores?

Measuring the variability of the scores provides
researchers with information about how reliable any
difference between two means is (such as the difference
between the experimental and control group).

If the sets of scores are highly variable (widely
spread) then any difference between the means of the
two groups is less reliable and is more likely to have
occurred by chance. However, if each set of scores
has a low variability (with scores clustered around the
mean), any difference between the means of the two
groups is more likely to be due to the effects of the
independent variable (rather than chance).

There are several different ways of measuring
variability. The more precise and therefore widely
used measure of variability is standard deviation.

High

Number of scores

Low

Standard deviation

The standard deviation summarises how far scores
within a set of scores spread out, or ‘deviate’, from
the mean for those scores. If all the scores in a set of
scores were the same, there would be no variation and
the standard deviation would be zero because none of
the scores would be spread out from the mean.

A low standard deviation indicates that there is

little variation in the scores and that most scores are
clustered around the mean. In this case, the mean
represents the scores well, as does the mean score
for curve C in Figure 1.82. The higher the standard
deviation, the greater the variation there is among the
scores. For example, in Figure 1.83 on the next page,
curve A has the highest standard deviation.

The standard deviation is a particularly useful statistic
in that it provides a point of comparison between

the means and the spread of two or more different
sets of scores. For example, suppose a replacement
teacher comes to a new school hoping for an easy
day’s work. The replacement teacher is offered either
of two classes, both of which have a mean IQ score
of 100. There appears to be no difference between the
two classes.

The teacher is then informed that the standard
deviation of IQs in one class is 1 and the standard
deviation in the other is 3. Since a higher standard
deviation means more variability, the class with the
standard deviation of three may take more effort to
teach because students vary more in ability.

Mean

|
/

Low

Scores High

Figure 1.82 This graph shows three distributions of scores, each with a different standard deviation. The purple
curve (A) has the highest standard deviation and the green curve (C) has the lowest standard deviation.
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In sum, when considering standard deviations, it is
important to recognise that:

e although two or more different sets of scores
(or data sets) may have the same mean, they
may not have the same degree of variation (or
‘spread’) in the data; and

e a higher standard deviation represents a greater
variation (or ‘spread’) in a set of scores (and
vice versa).

Note also that, in a normal distribution of any set of
scores, 68.26% of the scores lie within one standard
deviation of the mean and 95.44% of the scores lie
within two standard deviations of the mean. These
and other standard deviation values are shown in

>

Number of scores or individuals

13.59% 34.13%

99.74%
95.44%

Figure 1.83. For example, 68.26% of the scores
will fall within one standard deviation either side
of the mean; 95.44% of the scores will fall within
two standard deviations either side of the mean.
These percentages apply consistently in a normal
distribution curve, irrespective of the size of the
standard deviation.

Although you need to be able to calculate
percentages, percentage change and measures of
central tendency in VCE Psychology, calculation of
standard deviation is not required. But you do need to
demonstrate an understanding of standard deviation
as a measure of variability (VCE Psychology Study
Design p.13.)

-~ 68.26% ——>

34.13% 13.59%

T
0 -3 -2 -1

Mean +1 +2 +3

Standard deviations from the mean

Figure 1.83 Standard deviations in a normal distribution. When standard deviations are represented on the x
(horizontal) axis of a normal distribution curve, the percentage of scores falling between the mean and any given

point on the axis is always the same.

(a)

>
>

12-month-old children

Low Hig'h
Number of words spoken

(b)

16-year-old adolescents

Low High
Number of words spoken

Figure 1.84 The normal distribution curve in Figure 1.83 is a ‘theoretical ideal’ and rarely occurs. Often, the
scores or other values are unevenly distributed and cluster to the left or the right ends of the graph in a skewed
distribution. This may occur naturally for a sample. For example, as shown in (a), if the number of words
12-month-old children spoke were plotted, it is highly likely that many of the scores would cluster towards

the lower end (left) of the graph producing a positively skewed distribution with a disproportionate number of
low scores. In contrast, as shown in (b) if the number of words 16-year olds know were plotted, many of the
scores would cluster at the higher end (right) of the graph producing a negatively skewed distribution with a

disproportionate number of low scores.
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1.15.4 Outliers

An outlier is an extreme measurement, one that
significantly differs from all others in a data set. For
example, suppose an experimenter administered a test
with a maximum possible score of 20 to a randomly
selected sample. If most individuals obtained a score
near the mean of 11 but one has a score of 19 which
is way higher than the mean, then that latter score
would be an outlier.

Outliers may be found in the results for any
measurement, especially when there is a larger
sample.

Identifying an outlier

When evaluating data and research methods, you
need to be able to identify outliers. The examples
previously described in relation to measures of
central tendency and variability show how they can
greatly influence results. For instance, the mean and
standard deviation can be pulled severely towards
outliers and distort the true results and the validity
of the research. Correlations are also sensitive to the
effect of outliers.

Outliers are not typical of the rest of the
measurements in a data set. They mostly look
unusual or out of place, unlike the other scores. In
many cases, they can be spotted though a simple
visual assessment, especially if it’s your own data
because you’re likely to know it well and the
variables to which it relates.

In VCE Psychology you are required to use ‘data
visualisation’ to ‘recognise whether outliers are
present’ in a set of measurements. You also need to
be able to ‘reflect on how these outliers would affect
the testing efforts and validity of the research’ (VCE
Psychology Study Design p.21).

Note the examples of outliers shown in Figures 1.85,
1.86 and 1.87. Graphing your data helps spot outliers.
So does organising the data, as compared to sifting
through unprocessed raw data.

The presence of one or more outliers does not
necessarily mean that there is an error or something
wrong with the data or the investigation. An outlier
may occur due to chance and it may be true score.
There may be inherent, ‘naturally occurring’,
variability in the data. For example, a participant
can perform way better or worse than all others in

the sample entirely because of their ability on that
measure. However, any outlier needs to be checked to
identify a possible error or underlying cause.

YA

QOutlier

Figure 1.85 Example of an outlier in a bar graph

~<— Quitlier

Figure 1.86 Example of an outlier in a line graph

s}

YA ®

o @<«— Outlier

Figure 1.87 Example of an outlier in a scatter plot
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Outliers must be accounted for rather than
automatically dismissed. In VCE Psychology you are
expected to point out outliers and consider them as
part of your discussion and evaluation of data in the
report of your investigation.

Generally, an outlier will be due to a random error,
a systematic error or a personal ‘human’ error. For
example:

e a measurement error, e.g. a mistake or oversight
when making an observation

e arecording error, e.g. a mistake when recording
the data or transferring the data from one record
to another

¢ a data processing error, e.g. a mistake when
calculating a percentage or mean

e a naturally occurring unusual but true score

e a skewed distribution of scores, e.g. the test used
to measure the DV was too easy or too hard

e sample size, e.g. increases probability of an
outlier through random chance — the larger
the sample size, the more it resembles its
population, so the more likely it is that there will
be outliers

e sample bias, e.g. unintentionally sampling from
a different population or selecting a sample who
do not represent the target population (such as
too many highly able students in a school sample
required to complete a problem-solving test)

e non-standardised instructions or procedures,
e.g. the measurement is taken in a manner
that is inconsistent with all others or there is
unexpected interference during the measurement
procedure due to a random event

What to do about an outlier

When an outlier is identified a decision must be made
as to what to do about it. Three possible actions are to

e fix the error that caused the outlier
¢ include the outlier in the data
e exclude the outlier from the data.

Other than closely examining possible causes and
effects of its presence, there are no ‘rules’ for what
should be done.

Generally, the action will depend on the cause of the
outlier and the nature of the research investigation
and its data. For example, if an outlier is due to a
miscalculation, then the correction can be made to the
data. This ‘fix’ is due to a personal error and would
not have to be referred to or discussed in your report.
However, if an outlier is due to a measurement error,
then repeating the measurement may be an option.

If a faulty measurement cannot be repeated, then

it could be excluded from the data because it’s an
incorrect value. This may also apply to other known
incorrect values, such as a score due to an unexpected
random event that adversely affected a participant’s
responses. However, this would have to be accounted
for in the report. The reason for deletion would have
to be explained.

In some cases, the researcher may provide results
with and without the outlier(s). This may occur when
there is uncertainty about whether an outlier should
be excluded. Again, an explanation for doing so
would be included in the report. And a discussion
that compares both sets of results could be useful.

If an outlier is due to natural variation in the data

for the sample, then it should not be excluded. This
extreme value may provide a valuable insight about
the variability of the target population which could be
discussed in the report.

An outlier is sometimes deleted when there is a large
set of scores and deletion will not affect the results.
For example, excluding the outlier in Figure 1.87
would not have as big an influence on the correlation
coefficient as it would with a small sample. Of
course, the score and reason for deletion would need
to be mentioned in your report.

1.15 LEARNING ACTIVITY 2

Review

1. What does a measure of variation (variability) indicate?

2. a. What information does the standard deviation provide about the distribution of scores?
b. Explain why the standard deviation is useful for comparing two or more data sets obtained from research

that have very similar or even identical means.
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3. What percentage of scores lie within one standard deviation of the mean? Two standard deviations?
4. For each of the following examples, indicate whether you believe there is likely to be high or low variability

among the data from Australian samples.

a. age when infants first walk unassisted
. age when infants utter their first sound
. age when people go on their first date

b

c

d. speed at which people successfully navigate a complex maze

e. goal shooting accuracy of professional netballers who usually play a goal attack or goal shooter position

but under a condition of high arousal

5. a. Two classes sat the same practice Psychology exam. The following descriptive statistics were calculated

from the students’ results in each class:
Class A: mean 75%
Class B: mean 75%

On the basis of the mean scores alone, what might teachers of these classes conclude about the
knowledge of students in each Psychology class? Explain your answer.
b. Suppose the teachers then calculated the standard deviations for their respective classes and obtained the

following results:
Class A: mean 75%; standard deviation: 0.1
Class B: mean 75%; standard deviation: 2.5

On the basis of this additional information, what conclusions might the teachers now draw about the
knowledge of the students in each Psychology class? Explain your answer.

List three possible causes of outliers.

apoop

what are three actions you should take?

. How do outliers affect the standard deviation, if it all?
What is a simple and often accurate way of recognising an outlier?

If you recognise an outlier in one of your own investigations for which you are required to submit a report,

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.

1.15.5 Reliability and validity

An important goal of research is to obtain results that
are both reliable and valid. This will mean that the
results are dependable and accurate. It also means
that the results are of value and use. Reliable and
valid results can be achieved when the research, its
data collection procedures and measurement tools are
also reliable and valid.

Although researchers may refer to a study or results
as either ‘reliable’ or ‘not reliable’, ‘valid’ or ‘not
valid’, reliability and validity are not necessarily
‘present-or-absent’ features of a research design,

its measurement tools or the results. Instead, they
are considered to vary in degree on a scale ranging
from low to high. Both are ways of assessing the
quality of a research investigation, the specific tools
or procedures used to collect data, and the results
obtained.

Reliability

In everyday language, the word reliability is used
to refer to something that is dependable and will be
‘around about the same’ or give the same outcome

every time. For example, we may refer to a car as
reliable when we are confident that it will start every
time and get us to and from wherever we want to

go whenever we use it. Similarly, we may refer

to a friend as reliable when we trust that they are
dependable. They have proven to be consistent and

Figure 1.88 We consider a car to be reliable when

we can depend on it to start every time and get us
to and from wherever we want to go whenever we
use it.
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stable in character and behaviour over time and are
unlikely to change suddenly for no good reason.

In research, reliability involves the same qualities.
Reliability refers to the extent to which a measure
(or ‘measurement tool’) produces results that are
consistent, dependable and stable. For example, if
your body temperature was measured with an oral
thermometer while you were laying down in a resting
state and the reading was double checked straight
away, you should expect the same result. If so, the
measurement tool and its data are reliable.

Similarly, if you take a reaction time, vocabulary,
intelligence or personality test two times under

the same conditions, your scores on the two
occasions should be very similar. If so, the test

can then be described as reliable. If more than one
person is observing behaviour or some event in an
observational study, all observers should agree on
what was observed and recorded. If so, the data are
reliable.

In sum, the reliability of any measure used in
psychological research is the extent to which it gives
consistent measurements for any individual or group.
The greater the consistency of the tool each time it is
used, the greater its reliability.

At a more general level in relation to a research
investigation, if you conducted an experiment on a
group of participants to measure some behaviour of
interest and repeated it again with a similar group
under the same conditions, you should expect the
results to be very similar on each occasion the
experiment is conducted.

Because conducting an experiment with multiple
participants is a more complicated process than
measuring the blood alcohol content of an individual,
it is not likely or expected that the results will be
identical each time the experiment is repeated. The
main reason is individual differences within another
sample. However, if the results are to be considered
reliable, then they should be similar (e.g. within a
narrow range of values) each time the experiment is
conducted in the same way.

The researcher does not want to obtain significantly
different results whenever they repeat a study and
measure the same event under the same conditions.
This will lead to different conclusions each time

so that they will not know which conclusions are
correct. Unreliable data or results are ‘untrustworthy’
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in the sense that they reflect error and lead to
inconsistent conclusions.

A researcher always sets out to conduct reliable
research, use reliable measures and to obtain reliable
results. However, when their study is repeated, it may
be found that the results are not reliable. This is more
likely to occur when, for example:

e the study uses a measure of relevant variables
that produces random errors,

o the sample size is too small,

e there is an insufficient number of trials, and/or

e when the study is not repeated in the same way
in which it was first conducted.

Repeatability and reproducibility

The VCE Psychology Study Design emphasises that
the data and results for a truly scientific investigation
must be more than one-off findings. They should

be repeatable and reproducible so that reasonable
conclusions can be drawn. Irreplicable results may
lack credibility.

Both repeatability and reproducibility indicate
reliability. Furthermore, the results are considered to
be stronger when the research investigation can be
both repeated and reproduced.

Repeatability refers to the degree to which a specific
research investigation obtains similar results when

it is conducted again under the same conditions on
all occasions. Conditions that should be the same
include:

e the observer, e.g. the same researcher

e the instructions

¢ the measurement instrument, e.g. data collection
tool

o the measurement procedure, e.g. research
method, type of experimental design, number of
experimental and control groups

e the setting, e.g. laboratory or field

¢ the location, and

e repetition over a short period of time.

Reproducibility refers to how close the results are
to each other when an investigation is replicated
under changed conditions. Conditions that should be
different include:

e the observer, e.g. a different independent
researcher

o the measurement instrument, e.g. data collection
tool



e the measurement procedure, e.g. research
method, type of experimental design, number of
experimental and control groups

e the setting, e.g. laboratory or field

e the location, and

e the time.

Validity

Validity refers to the extent to which a measure
(or ‘measurement tool’) accurately measures what
it is supposed to be measuring. For example, a
breathalyser should measure blood alcohol content
and report the level accurately to be considered a
valid measure, an intelligence test should measure
intelligence and not something else such as
motivation, mood state or personality traits, and a
VCE exam should actually measure the knowledge
and skills it claims to measure. Similarly, if a
research investigation is considered valid, this means
that it has accurately measured the behaviour or
mental process that it claims to have measured.

Validity also relates to the results obtained from an
investigation and the conclusions (including any
generalisations) the researcher makes. Validity means
that the results represent true findings among similar
individuals in the population from which the sample
was drawn.

Furthermore, the conclusions are specifically based
on those variables that the research was investigating
and the results that were obtained. The variables that
were measured and the data collected were based

on valid measures and not unduly influenced by
extraneous or confounding variables.

For example, if a researcher concludes that a new
drug they tested in an experiment reduces symptoms
of depression, or that participants in a taste-
preference study preferred Coca-Cola™ over Pepsi™,
the research is valid only if the new drug really works
or if the participants really did prefer Coca-Cola™.
These results should also apply to each sample’s
population (and better still, to similar individuals in
the wider population).

As with seeking reliability, researchers always
attempt to conduct valid research, use measurement
tools that measure what they are supposed to
measure, and to draw accurate conclusions from the
data they collect. Yet often, despite a researcher’s
best intentions, their research lacks validity or is not
as valid as it could have been. This can occur for a
number of different reasons.

Figure 1.89 If a researcher concludes that
participants in a taste-preference study preferred
Coca-Cola over other colas, the research has a high
level of validity only if the participants really did
prefer Coca-Cola.

Sometimes a researcher may draw a conclusion
from their data that cannot actually be drawn; that
is, the data do not actually justify, support or ‘back
up’ the conclusion. Another reason that research

and its results may lack validity is because one or
more extraneous variables have not been adequately
controlled, have become a confounding variable, and
have therefore influenced the results in an important
way. For example, in an experiment, a confounding
variable and the IV may both affect the results. When
this happens, the researcher will find it difficult to
separate the effects of the IV and the confounding
variable and therefore cannot be certain whether it
was the IV or the confounding variable that caused
the change in the DV.

Note that a measure can be reliable even though it is
not valid, but a measure cannot be valid unless it is
reliable. For example, if you measured your biceps
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Valid not reliable

Reliable not valid

Both reliable
and valid

Neither reliable
nor valid

Figure 1.90 Researchers seek to conduct investigations that are both reliable and valid.

Reliability is a necessary condition for validity.

with a cloth tape measure that had been left outside
in the open weather for a long time and had become
inaccurate through stretching, the result would not
be a valid measure of your true bicep size. The
inaccurate cloth tape measure, however, is reliable
as it will give you the same result each time it is
used (even if inaccurate). Similarly, it is possible to
obtain a reliable measurement for skull size using a
stretched cloth tape measure, but that would not be a
valid measure for intelligence.

Internal and external validity

Researchers often distinguish between the internal
and external validity of their investigations. They
consider both internal and external validity in
judging the overall validity of a study. Strengths
and limitations of different types of investigations
and their results can be discussed in terms of these
aspects of validity.

Internal validity refers to the extent to which an
investigation actually investigated what it set out to
investigate and/or claims to have investigated. If an
investigation is said to have internal validity, then it is
free from flaws and the results obtained are actually
due to the design of the investigation and its procedures
and not some other factor. For example, if an
experiment has internal validity, the experimenter can
be confident that the measured change in the DV was
produced solely by the IV and not by any confounding
variable, nor was the change due to chance.

If an investigation has gaps or flaws in its procedures
or measures, such as the use of a sampling technique
that resulted in an unrepresentative sample when it
was important to have a representative sample, then it
may be considered as lacking in internal validity.

Similarly, if participants were required to rate
facial attractiveness, then the researcher needs to be
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confident that the procedures or tools actually and
only measured facial attractiveness. Internal validity
may be lost if participants did not understand the
rating procedure or their ratings partially reflected the
style of dress worn by each person in a photo.

Internal validity can be improved in a number of
ways, especially use of a research design that is
appropriate for testing the research hypothesis and
by controlling the potential impact of extraneous
variables and confounding variables; for example,
by using appropriate sampling techniques for
selection and allocation of participants, as well as
counterbalancing, blind procedures, placebos and
standardised instructions and procedures when
appropriate to do so.

External validity refers to the extent to which the
results obtained for a study can be applied beyond
the sample that generated them, specifically to
individuals in a different setting and over time.

Lack of external validity means that the results of
the research may not apply to individuals who are
different from the study’s population. For example,
if research has been conducted on some behaviour or
mental process with only male participants, it cannot
be assumed that similar results will apply to female
participants.

For external validity, it is also important that the
results should not be time-dependent; that is, the
results should apply across time and be found in the
future if the research were to be replicated under the
same conditions.

Generally, the bigger and more representative

a sample is of the overall, general human
population, the more confident the researcher can
be in applying the results from the sample to the
population. Conversely, the more specialised the



sample, the less likely will it be that the results are
highly generalisable to other individuals, situations,
and time periods.

Conducting an experiment in a real-world setting that
is appropriate to the research question of interest and
therefore more like an event in ‘real life’ can also
improve external validity.

Internal and external validity are related. Internal
validity is a precondition of external validity, which
means that a study cannot have external validity
without internal validity. Furthermore, a study

that is said to have external validity is also said

to have internal validity. It does not necessarily
follow, however, that an effect observed in a strictly
controlled laboratory experiment with a high level of
internal validity will also have the same effect in a
real-world situation.
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Relates to how well the Relates to the
study was conducted applicability of the results
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what was supposed to
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Figure 1.91 Distinguishing between internal and
external validity
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Figure 1.92 The term ecological validity is specifically used to refer to the extent to which the findings of a
research study are able to be generalised to everyday, common real-life behaviours and natural settings.
Studies that take place under highly controlled artificial conditions are often closely evaluated for ecological
validity. Consider Zimbardo's (1971) Stanford Prison Experiment. The study took place in a very realistic prison
environment set up in the basement of the university's psychology building and participants displayed realistic
behaviour. However, it was an artificial environment and not a real prison. To what extent did this situation
reflect real life in a real prison? Did the results generalise to prisons in the outside world? How likely is it that
participants were influenced by demand characteristics and simply behaved in ways they thought they should
be behaving in that setting and acted out their assigned roles? Do you think the research is high or low in

ecological validity?
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1.15 LEARNING ACTIVITY 3

Multiple-choice questions

1. A study that produces the same results each time it is conducted is said to be

A. valid.

B. internally valid.
C. externally valid.
D. reliable.

2. Angela designed a test to measure the IQ of her students. The test included a mathematical skills section
and scientific knowledge section. When her students completed the test, she noticed that the students
who had very strong English skills performed quite poorly on the test. She had the students complete the
test again three weeks later. The results achieved by the students were very similar both times the test was
taken. She concluded that the test needed to be revised as it did not measure |IQ but, instead, measured only
mathematical ability and scientific knowledge. Therefore, this test would be said to have

A. high reliability and validity.
B. low reliability and validity.
C. high reliability and low validity.
D. high validity and low reliability.

3. A test that effectively measures the effect that an IV has on the DV under different conditions at different times
is said to be

A. correct.

B. valid.

C. reliable.

D. both valid and reliable.

4. The term is used to describe how close the results are to each when an experiment is repeated under
changed conditions.

A. reproducibility
B. repeatability
C. replicability
D. precision
5. The term is used to describe the degree to which an experiment obtains similar results whenever
repeated under the same conditions.

A. reproducibility
B. repeatability
C. replicability
D. precision

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.

Reasons must be suggested about why the particular
results were obtained and what they mean, including
whether they can be applied to other groups or
situations. In addition, suggestions for further
research and evidence are often made

1.15.6 Conclusions and
generalisations

‘When the results have been evaluated, conclusions
need to be drawn. Generally, in relation to research,

a conclusion is a decision about what the results
obtained from a research investigation mean. All
conclusions must be based on evidence (the results),
be consistent with the evidence, relevant to what was
actually investigated, and take account of the quality of
the evidence and potential limitations of the research.

One type of conclusion relates to whether the
hypothesis is supported on the basis of the results
obtained. This requires careful examination of the
results so that an objective (‘unbiased’) decision can
be made. Although the results alone may indicate that
the hypothesis is supported, the DV and therefore

Limitations usually refer to the validity and authority
of the data and sources of possible errors and bias.
These should be identified, described and explained.
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the results may have been influenced in a significant
way by one or more variables other than the IV (or in
addition to the IV). Therefore, uncontrolled extraneous



variables and potential confounding variables also
need to be considered when drawing a conclusion. The

researcher must be confident that any change in the DV

was due to the IV alone and not any other variable.

The conclusion about the hypothesis is expressed as a
statement in the research report. In psychology, when
investigating behaviour and mental processes, the

statement refers to whether the hypothesis is supported

or refuted on the basis of the research results.

Another type of conclusion that can be made is
called a generalisation. In research, a generalisation
is a decision about how widely the results of an
investigation can be applied, particularly to other
members of the population from which the sample
was drawn. Because the research usually tests a
sample from a population of interest rather than

the whole population, making a generalisation is a
process of forming an idea about whether results
obtained for a limited number of cases (the sample)
can be extended to apply to the entire class of
objects, events or people (the sample’s population).

In experimental research, generalising the results
from the sample to its population (or any other
population, including the whole population) is risky
if the sample is not representative of the population.

-
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Like any other conclusion, a generalisation must also
be based on the results obtained and must consider
the potential extraneous and confounding variables,
as well as any other problems with the study.

When drawing conclusions about the results and
making generalisations, researchers try to avoid
making errors or overstating what the results mean.
For example, they attempt to ensure that:

e all conclusions are consistent with the results

e all conclusions are relevant to what was actually
investigated

¢ any influential extraneous variables or
confounding variables have not been overlooked
(which means that possible random and
systematic errors have been considered)

e analysis and interpretation of the results enables
an accurate finding about whether the hypothesis
is supported or refuted

e any gaps in the results and further evidence that
may be required are identified

¢ limitations of the sample used in the study have
been considered

e any generalisations are reasonable

o the explanation of the findings is reasonable and
supported by the results.

Figure 1.93 These children were participants in a research investigation on sleep patterns conducted
by VCE students. They were part of a sample of eight participants who all attended the same eastern
suburbs preschool. Can the results obtained from this sample be generalised to all preschoolers at the
centre in the year of the study (i.e. the sample's population)? To all children enrolled at the preschool
the following year? Can the results be generalised to wider populations, such as all preschoolers in the
eastern suburbs? In the Melbourne metropolitan area? In Victoria? Other populations?
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All these aspects relate to the reliability and validity than boys of the same age, then statistical evidence

of their research. They also provide the basis of can be produced to show that this is incorrect.
suggesting improvements for further research and Similarly, early in the last century, various ‘experts’
evidence, in particular, possible ways of reducing expressed opinions that heredity had little to do with
the likelihood of random and systematic errors. For the development of psychological characteristics.
example, suggestions may refer to refinements or Over time, scientific research through correlational
changes to the research design and its procedures, studies in particular, obtained evidence of the
including sample size and composition, sampling significant contribution of genetic influences on how
techniques, measurement tools, data collection we think, feel and behave.

procedures and how stricter control may have been

. . . In contrast, an anecdote is an informal verbal
achieved if required.

report of an event that has been casually observed.
Comments about personal errors should not be included  Anecdotes tend to be accepted as useful information
in the report. These include personal errors at any but are not based on scientific evidence and are
stage of the investigation, from planning, through data therefore considered to be scientifically inadequate.
analysis and evaluation to report writing. Comments on
personal errors such as ‘I should have taken more care’,
‘I should have paid closer attention’, ‘I ran out of time’
and ‘I miscalculated the mean score’ are mistakes made
by the researcher, not random or systematic errors
associated with the research.

In psychology, reports of young children’s abilities
early in the last century were largely based on
anecdotes. Investigations using scientific methods
subsequently found that children’s mental abilities in
particular had been largely underestimated.

Although anecdotes are personal accounts and

not necessarily reliable or valid reports, they can
offer clues about aspects of behaviour and mental
processes that may be investigated through scientific
research.

However, random and systematic errors, if any, must
be discussed. As described previously, random errors
reduce both the reliability and validity of the results,
whereas systematic errors reduce the validity of the
results (but not reliability).

Finally, keep in mind that a
conclusion based on evidence
derived from scientific research is
different from ones based on opinion
or anecdote. In VCE Psychology,

it is important to understand the
difference.

An opinion is a point of view that is
not necessarily based on verifiable
evidence and is disputable. Opinions
involve a judgment about a person,
object, event and so on that may
suggest it is based on at least some
data or facts. However, they are
vulnerable to change because they are :
not deeply based on unquestionable Sven— =
or overwhelming evidence.

Figure 1.94 Opinions and anecdotes are not necessarily based on

For example, if someone holds an PR
scientific evidence.

opinion that 8-year-old girls are taller
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1.15 LEARNING ACTIVITY 4

Review

1. Why must potential extraneous and confounding variables be considered when drawing conclusions from
results obtained in a study?
2. Distinguish between each of the following in relation to a research investigation.

validity and reliability

external validity and internal validity

reproducibility and repeatability

opinion and anecdote

. conclusion and generalisation

. What does reliability mean in relation to an instrument used to measure responses to the DV in a psychological
investigation?

. Give an example of when the results of a research investigation would not be considered reliable.

. What does validity mean in relation to a measure of the DV?

. A researcher concludes that their hypothesis is refuted. What does this mean?

. Explain the meaning of chance factors in relation to research with reference to an example.

. List three procedures that could adversely impact on the internal validity of an experiment.

. What is an important procedure to help ensure experimental results will have external validity?

. Which of the three types of error — random, systematic and personal — should be discussed in a research
report?

11. Explain, with reference to an example, why:

PRo T
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a. reliability is possible without validity but validity requires reliability.
b. internal validity is possible without external validity but external validity requires internal validity.

To answer questions online and receive immediate feedback, access learnON at www.jacplus.com.au.

1.15 LEARNING ACTIVITY 5

VCAA exam questions

Question 1 (1 mark)

Source: VCAA 2021 Psychology, Section A, Q.23; © VCAA

Dr Dhanial investigated the effect of leading questions on recall. In the first week of the semester, university
students were randomly allocated to two groups (Group A and Group B) and asked to estimate how often they
ate chocolate during the summer holidays. Different forms of the question were used for each group:

¢ ‘Did you eat chocolate frequently and, if so, how much per week?’
¢ ‘Did you eat chocolate occasionally and, if so, how much per week?’

The table below represents Dr Dhanial’s results.

Group Leading word Estimate of chocolate
consumption per week

frequently 41

B occasionally 0.8

Which one of the following outlines a criticism of Dr Dhanial’s study?

A. Participants were deceived by the use of leading questions.

B. It is unlikely that the results of the investigation will be able to be replicated.

C. Order effects may have an impact on participants’ responses due to boredom or fatigue.

D. Using participants from one specific source means the results may not be generalised to the wider population.

4
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Question 2 (1 mark)
Source: VCAA 2019 Psychology, Section A, Q.39; © VCAA

Cora, a university student, conducts an experiment in a classroom to test the effectiveness of bright light therapy
on adolescent boys with a circadian phase disorder. She recruits nine 16-year-old boys from a suburban boys’
school to participate in her experiment. Cora measures daytime sleepiness every morning for three days using
the Karolinska Sleepiness Scale, which gives a score out of 9, with higher scores indicating greater sleepiness.
On the fourth day, Cora asks the boys to wear bright light therapy glasses for two hours every morning from the
time they wake up. After one week of using the bright light therapy glasses, Cora measures the adolescents’
daytime sleepiness for another three days.

If Cora were to replicate the experiment, what could she do to improve the likelihood of being able to generalise
her results?

A. Conduct the experiment in a controlled sleep clinic.

B. Use both male and female adolescents in the sample.

C. Use a control group to control for extraneous variables.

D. Include a larger sample of adolescent boys from both suburban and rural schools.

Question 3 (1 mark)

Source: VCAA 2018 Psychology, Section A, Q.8; © VCAA

A psychologist wanted to investigate people’s responses to being pricked by a needle. Details of the investigation
were provided to a group of 10 participants prior to the investigation. The investigation involved blindfolding
participants and pricking each participant’s finger over several trials.

The psychologist repeated the investigation on another group of participants using exactly the same procedure
and obtained similar results.

What do the similar results suggest?

A. low validity

B. high reliability

C. no confounding variables

D. few participant differences

Question 4 (1 mark)
Source: VCAA 2018 Psychology, Section A, Q.50 (adapted); © VCAA

In the written report of their experiment, the psychologist noted that using university students as participants
made it difficult to

A. ensure the results were valid.

B. ensure the results were reliable.

C. draw conclusions from the results.

D. generalise the results to the wider population.

Question 5 (1 mark)
Source: VCAA 2017 Psychology, Section A, Q.50 (adapted); © VCAA

Which one of the following statements represents an appropriate
conclusion for the experimental results shown in the graph at right?

Perceived level of stress reported by participants

10

A. The perceived level of stress was greater for those who .
exercised more than five hours per week than for those who

exercised fewer than five hours per week. peistied  E

, level of

B. The perceived level of stress was greater for those who siess &

exercised fewer than five hours per week than for those who 5

exercised more than five hours per week. 0

T T

C. People with a higher perceived level of stress did more hours

. X fewer than more than
of exercise per week than those who had a lower perceived five hours five hours
level of stress. of exercise  of exercise

per week per week

D. People with a lower perceived level of stress did fewer hours
of exercise per week than those who had a higher perceived
level of stress.

To answer these and additional questions online and receive immediate feedback, access learnON at www.jacplus.com.au.
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1.16 Review
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1.16 Topic 1 test

Section A: 35 marks Section B: 30 marks Total: 65 marks

Access learnON to answer the following test questions online and receive immediate feedback.

Section A - Multiple-choice questions

Choose the response that is correct or best answers the question.
A correct answer scores 1, an incorrect answer scores 0.

Marks will not be deducted for incorrect answers.

No marks will be given if more than one answer is completed for any question.

The following information relates to questions 1-3.

Professor Dominique wants to test an intervention
for stress management. She plans to recruit
participants from the university community

and randomly allocate them to groups of four.
Participants will be told that they will be locked in
an escape room until they either solve the puzzles
in there or an hour passes. After reading the
participant information sheet about the specific
purposes of the study and signing a consent form,
the groups will be further randomised to either the
experimental condition or the control condition.

The groups in the experimental condition will be
given a 30-minute presentation by one of her
research assistants on effective coping strategies to
help alleviate stress, then put into the escape room.
The groups in the control condition will immediately
go into the escape room after providing consent.

Immediately after leaving the escape room, the
participants will rate their feelings of stress across
the study period, then Professor Dominique plans

to discuss the findings with the participants and any
uncomfortable experiences they had. The groups
will be assessed on how long it took them to escape
and their self-reported stress. The key outcome will
be the difference between the two conditions.

Question 1
Source: VCAA 2021 Psychology, Section A, Q.37; © VCAA

Based on the information provided above, what is
an aspect of the design that might create bias in the
findings?

poor reliability of measurement

conditions are not counterbalanced

inconsistent procedures between conditions
participants were not randomly sampled from the
population

Oowm>
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Question 2

Source: VCAA 2021 Psychology, Section A, Q.38
(adapted); © VCAA

Which experimental research design and sampling
procedure is Professor Dominique adopting?

A. within subjects with random sampling

B. between subjects with stratified sampling

C. between subjects with convenience sampling
D. within subjects with random stratified sampling

Question 3
Source: VCAA 2021 Psychology, Section A, Q.39; © VCAA

The ethics review panel requested modifications
when it first received Professor Dominique’s study
proposal.

Based on the information provided above, what did
Professor Dominique fail to consider?

A. deception
B. debriefing
C. informed consent
D. withdrawal rights

Question 4

Operationalising the variables for an experiment
involves

A. strictly controlling all variables that can impact on
the dependent variable.

B. deciding on the importance of all the
experimental variables.

C. identifying all potential extraneous and
confounding variables before the experiment is
conducted.

D. defining how the independent and dependent
variables will be manipulated or measured.



Question 5

Which of the following procedures is an essential
feature of any type of controlled psychological
experiment?

A. random allocation
B. two groups
C. double blind
D. counterbalancing

Question 6

A random sample of VCE students in a school could
be achieved by selecting

A. every tenth student walking out of a VCE
assembly.

B. all students who walk to school.

C. all students who are enrolled in three or more
science studies.

D. all students whose VCE candidate number ends
with an even number.

Question 7

Heart rate can be an independent variable in a
controlled experiment because

A. everyone has a heart.

B. aresearcher can manipulate heart rate.
C. heart rate can be measured.

D. participants can control their heart rate.

Question 8

Source: VCAA 2018 Psychology, Section A, Q.36
(adapted); © VCAA

A researcher was investigating the effects of a new
medication agonist in the treatment of a specific
phobia. Group A, the experimental group, received
the medication. Group B, the control group, received
a placebo. Concerned about experimenter bias, the
researcher used a double blind procedure with the
help of a research assistant who worked directly
with the participants.

Which one of the following identifies the double
blind procedure used in this investigation?

A. Only the researcher knew who would receive the
placebo.

B. Only the research assistant knew who would
receive the medication.

C. Only the researcher and the control group knew
who would receive the placebo.

D. Only the researcher and the research assistant
knew who was in the experimental group and the
control group.
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Question 9
Source: VCAA 2013 Psychology, Section A, Q.11; © VCAA

Experimental research was conducted to trial
medication for the management of schizophrenia.
This medication was in a tablet that was given to
participants.

Participants drew an odd or even number from a
hat. Participants who drew odd numbers formed the
control group; participants who drew even numbers
formed the experimental group. A double - blind
procedure with a placebo was used.

In this research, the placebo could be defined as

A. the effect of the medication.

B. the tablet containing no medication.

C. a participant’s expectation of the effect of the
medication.

D. the tablet containing the medication that was
being trialled.

Question 10

A researcher gives vitamin C to one group of
research participants and a placebo to another
group to measure the effect of vitamin C on the
common cold.

The frequency of colds is

A. the independent variable.
B. the dependent variable.
C. an extraneous variable.
D. a confounding variable.

Question 11

An experiment was conducted to assess the
effectiveness of a new technique for learning Greek
words. One group used the learning technique and
another group did not. Both groups were then given
the same test of recall of Greek words.

The results showed that the group using the learning
technique recalled more Greek words than did the
group who did not use the learning technique. In
this experiment, is the independent variable,
whereas ______is the dependent variable.

A. using the learning technique; number of Greek
words correctly recalled

B. number of Greek words correctly recalled; using
the learning technique

C. number of Greek words learned; number of
Greek words correctly recalled

D. number of Greek words correctly recalled;
number of Greek words learned



Question 12
Random allocation and random sampling

A. are avoided by researchers as they are
haphazard procedures.

B. are both used to select participants for an
experiment.

C. differ in that random allocation is used to place
participants in groups and random sampling is
used to select participants for the research.

D. differ in that random sampling is used to place
participants in groups and random allocation is
used to select participants for the research.

Question 13

In a within subjects experiment, each participant is
exposed to

A. all conditions of the experiment.

B. the independent variable only.

C. the independent variable repeatedly.
D. the dependent variable repeatedly.

Question 14

A researcher selects participants by randomly
sampling different groups from a target population.
The researcher believes that the sex and

religious beliefs of participants will be influential

on the results, so the researcher ensures these
characteristics are proportionally represented in the
sample.

This type of sampling procedure is best described
as

A. biased.

B. random.

C. stratified.

D. stratified random.

Question 15

Ethical standards in psychological research are
intended to ensure that

A. participants are responsible for the research.

B. participants can comment on the results
whenever they want to.

C. the rights and wellbeing of the researcher are
safeguarded.

D. the rights and wellbeing of participants are not
compromised in any way.

Question 16

The ethical concept of non-maleficence involves

consideration of the value of all people.
avoiding all possibilities of harm to participants.
avoiding any type of deception in research.
commitment to searching for knowledge.

Oowm>
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Question 17

Which of the following researcher behaviours would
be considered unethical?

A. informing participants about the results of the
experiment

B. preventing a participant from opting out midway
through the experiment

C. checking up on the age of a participant when
there is doubt that the participant may not be old
enough to give informed consent

D. publishing the results of the experiment without
obtaining informed consent from the participants

Question 18

Source: VCAA 2006 Psychology 2, Section A, Q.22
(adapted); © VCAA

Dr Dalling is conducting a university classroom
exercise on the effect of pain on the recall of
information. She follows accepted ethical guidelines
to obtain informed consent from 40 adults.

Group 1 is given a list of words to memorise, and
asked to recall them in the order in which they were
learnt.

Group 2 is given the same list of words to memorise,
but is given a painful pinprick on the back of the
hand every two minutes while attempting to learn
the words.

The participants are then asked to recall the words
in the order in which they were learnt.

Dr Dalling’s prediction is that Group 2 will recall
more words than Group 1.

Dr Dalling’s research hypothesis for this study
includes operational definitions and would be

A. participants who recall fewer words will, most
likely, have experienced pain while learning.

B. participants in Group 2 will remember more
words than participants in Group 1.

C. participants who experience a painful pinprick
on the back of the hand while memorising
information will recall fewer words than
participants who do not experience a painful
pinprick on the back of the hand while
memorising the same information.

D. participants who experience a painful pinprick on
the back of the hand while memorising a list of
40 words will recall more words than participants
who do not experience a pinprick.

Question 19
The standard deviation summarises the

A. differences in means of a set of scores.

B. scores that differ in variation.

C. spread of scores from the mean for the set of
scores.

D. most commonly occurring score in a set of
scores.



Question 20

Which of the following measures is most affected by
extreme scores?

A. mean

B. median
C. mode

D. variability

Question 21

The term is used to describe how closely a set
of measurement values agree with each other.

A. accuracy

B. precision

C. repeatability
D. reproducibility

Question 22

A researcher intentionally arranged the order in
which the conditions of a within subjects experiment
were experienced. This was done to control a
practice effect that was expected to occur.

This procedure is commonly called

A. manipulation.

B. control.

C. counterbalancing.
D. experimenter bias.

Question 23

Which if the following statements about
measurement errors is correct?

A. Random errors are predictable and therefore
controllable.

B. Systematic errors occur by chance and are
therefore unpredictable.

C. Systematic errors affect all measurements to the
same degree.

D. Random errors are faults entirely sourced with
the researcher.

Question 24

When drawing a line graph for the results of an
experiment,

A. the dependent variable is represented on the
horizontal axis, whereas the independent variable
is represented on the vertical axis.

B. the independent variable is represented on the
horizontal axis, whereas the dependent variable
is represented on the vertical axis.

C. aline of best fit can be used to illustrate the
underlying relationship between the independent
and dependent variables.

D. the trend line must always show a causal
relationship between the independent and
dependent variables.

Question 25
Generalising from of the results of research involves

A. overstating the true meaning of the results.

B. determining the reliability and validity of the
results.

C. applying the results to the sampled population.

D. drawing a conclusion about whether the results
support the hypothesis.

Question 26

Which of the following is an example of a

self-report?

A. journal notes kept by a person of research
interest with a phobia

. the researcher’s raw data collected for their study

. the researcher’s formal report on their study

. the researcher’s records in an observation
checklist
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Question 27
If research procedures are standardised, then

A. the results will be valid.

B. the research will be conducted ethically.

C. all participants will understand what the
experiment is requiring of them.

D. the procedures used in a specific condition will
be the same for all participants.

Question 28

A researcher uses test scores as a measure of
their dependent variable. The test scores are best
described as data.

A. primary and quantitative

B. primary and subjective

C. secondary and quantitative
D. primary and qualitative

Question 29

Before conducting an experiment, a researcher
identified all extraneous variables with the potential
to affect the dependent variable, then refined the
experiment’s design to control the influence of these
variables. The researcher did this to help ensure that

A. the independent variable could be manipulated.
B. the dependent variable could be measured.

C. the experiment would be reliable.

D. there would be no confounding variables.

Question 30
If research procedures are standardised, then

A. the results will be valid.

B. the research will be conducted ethically.

C. all participants will understand what the
experiment is requiring of them.

D. the procedures used in a specific condition will
be the same for all participants.
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Question 31

In an experiment on memory, a psychologist
collected the data shown below from 10 different
participants. The data were scores on a test of the
number of items in a list of 10 words that could

be remembered one month after first learning the
words.

1,4,7,5,7,2,3,7,1,3
The median for the scores is

A. 4.
B. 3.
C. 35.
D. 3.8.

Question 32

Which scatter plot shows the strongest negative
correlation?
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A. Plot (a)
B. Plot (b)
C. Plot (¢)
D. Plot (d)

The following information relates to questions 33-35.

Doctor Goode conducted an experiment to
investigate the claim that a particular herb helps
people to focus their attention. She used a between
subjects design experiment with randomly allocated
participants. The participants were not told whether
they had been allocated to the experimental group
or the control group.

She began with a test of attention (Attention Test A)
to establish a baseline measure for all participants.
Then, for the experiment, all participants were given
a drink of water in identical cups. The drinks given
to the experimental group also contained the herb
which was treated to remove its taste and smell.

Finally, all participants sat a different version of the
attention test (Attention Test B).

The results of Attention Test B indicated that the
experimental group had improved its ability to focus
attention compared to the initial baseline measure,
but the control group had not.

Question 33

Source: VCAA 2010 Psychology 1, Section A, Q.41
(adapted); © VCAA

Doctor Goode used a single blind procedure to
control for

A. placebo effects.

B. practice effects.

C. individual differences.

D. experimenter expectations.

Question 34

Source: VCAA 2010 Psychology 1, Section A, Q.42
(adapted); © VCAA

It is likely that the results of this experiment were
due to

A. the effect of the independent variable on the
dependent variable.

B. lack of counterbalancing.

C. the order effect.

D. biased allocation.

Question 35

Source: VCAA 2010 Psychology 1, Section A, Q.43
(adapted); © VCAA

To control for experimenter expectations, Doctor
Goode could have used

A. a within subjects experimental design.

B. a between subjects experimental design with
counterbalancing.

C. a between subjects experimental design with a
double blind procedure.

D. a mixed experimental design with a single blind
procedure.
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Section B - Short answer questions
Question 1 (1 mark)
What is the main purpose of using a control group in an experiment?

Question 2 (2 marks)

Explain the difference between a conclusion that can be drawn from an investigation that uses an experimental
design and an investigation that measures the correlation between variables.

Question 3 (4 marks)

a. Distinguish between an extraneous variable and a confounding variable. 2 marks
b. Explain why confounding is evident in the following data. 2 marks
Group 1 Group 2
Participants (IV present) (IV absent)
Number 50 50
Males 40 10
Sex
Females 10 40
Mean age (years) 35 70
Mean score on an intelligence test (IQ) 100 130

Question 4 (2 marks)

How does random allocation in an experiment minimise the likelihood of individual participant differences
becoming a confounding variable?

Question 5 (2 marks)
Describe one advantage and one limitation of a case study.

Question 6 (2 marks)
Explain an important consideration when drawing conclusions for an investigation that had a small sample size.

Question 7 (4 marks)
Distinguish between:
a. internal and external validity in relation to research. 2 marks
b. experimenter effects and demand characteristics. 2 marks
Question 8 (2 marks)
Consider the following extract from a student’s report on a research investigation.

To ensure randomisation, questionnaires were handed out at many different places and at different times

throughout the day. Moreover, by choosing to sample a relatively large population, we were able to ensure
that the average results of many individual results would produce a stable result.

Explain whether or not the researcher actually ‘ensured randomisation’. 2 marks

Question 9 (5 marks)

Mardi conducts an experiment to find out if colour preference can be influenced by associating a colour with a
pleasant experience such as eating. She delivers a supply of red, orange, yellow, green and blue feeding bottles
to some mothers of newborn infants and the regular transparent feeding bottles to the mothers of other newborn
infants in the sample. The mothers have consented to let their infants be participants in Mardi’s experiment.

a. How many experimental groups does Mardi have in her experiment? 1 mark
b. Which participants make up the control group? 1 mark
c. What are the independent and dependent variables in Mardi’s experiment? 2 marks
d. Identify an extraneous or potential confounding variable that should be controlled. 1 mark
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Question 10 (6 marks)

To test the effectiveness of a new sleeping pill, a researcher conducts an experiment at the participants’ homes
rather than in a sleep laboratory.

Eighteen volunteer adult participants, who reported that they have been suffering from sleep-onset insomnia (i.e.
difficulty falling asleep) for more than a year, are each given a packet of 14 pills and asked to take one each night
for 14 consecutive nights, 15 minutes before their usual sleeping time. They are also given a special apparatus
to record the time they fall asleep. The apparatus, worn on the body, measures various physiological responses
associated with sleep—awake states, has a timing device and has been reported by participants in previous
studies as not being uncomfortable in any way.

The participants do not know that they have been randomly allocated to either of two groups. The researcher’s
assistant is also unaware of the group to which each participant has been allocated. Group 1 has nine
participants whose pills are arranged in the pack so that pills 1 to 7 are the new sleeping pills, and pills 8 to

14 look and taste like the sleeping pills but do not contain the sleep-inducing chemical. Group 2 also has nine
participants, but their pills are arranged so that pills 1 to 7 are the fake pills and pills 8 to 14 are the new sleeping
pills.

The results are shown in the following table.

Table 1 Time taken to fall asleep

Mean time (minutes)

Sleeping pills Non-sleeping pills

1 37 64
2 78 31
a. ldentify the independent and dependent variables in the experiment. 2 marks
b. Explain an ethical standard that should have been followed for this particular experiment. 1 mark
c. Explain the difference between a placebo effect and an experimenter effect in relation to this particular
experiment. 2 marks
d. Name the experimental research design used by the researcher. 1 mark
Resources

Go to learnON to access answers to the Topic 1 test. A customisable Word version of the test can also be downloaded from
the Digital documents tab of the Resources panel.
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learnMORE | Outline of VCE Psychology

VCE Psychology is made up of four units, each with different content. Units 1 and 2 can be studied in any order
and are not prerequisites for Units 3 or 4.

As a science study, there is an emphasis on the development of key science skills in all four units. These skills are
described on pages 12-13 of the Psychology Study Design and covered in Topic 1.

There are different areas of study in each unit, including requirements to undertake scientific investigations, either
individually or with others. The areas of study are described in a way that reflects the inquiry nature of VCE Psychology.

Units 3 and 4 course outline

The Units 3 and 4 areas of study are:
Unit 3: How does experience affect behaviour and mental processes?
Area of Study 1 How does the nervous system enable psychological functioning?

¢ Nervous system functioning
e Stress as an example of a psychobiological process

Area of Study 2 How do people learn and remember?

¢ Approaches to understand learning
¢ The psychobiological process of memory

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

e The demand for sleep
¢ Importance of sleep to mental wellbeing

Area of Study 2 What influences mental wellbeing?

¢ Defining mental wellbeing
¢ Application of a biopsychosocial approach to explain specific phobia
¢ Maintenance of mental wellbeing

Area of Study 3 How is scientific inquiry used to investigate mental processes and psychological functioning?

¢ Design and conduct a scientific investigation related to mental processes and psychological functioning, and
present an aim, methodology and method, results, discussion and conclusion in a scientific poster.

ASSESSMENT

Each unit has a set of learning outcomes that students are required to achieve in order to satisfactorily complete
the unit.

All assessments for Units 3 and 4 are school-based and use a variety of assessment tasks.
The assessment tasks available for Outcomes 1 and 2 in both Units 3 and 4 are:

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

e analysis and evaluation of generated primary and/or collated secondary data comparison and evaluation of
psychological concepts, methodologies and methods, and findings from three student practical activities

e analysis and comparison of two or more contemporary media texts

For Outcome 3 in Unit 4:

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

Schools must report each student’s result for each unit to the Victorian Curriculum Assessment

Authority (VCAA). The result is reported as either S (Satisfactory) or N (Not Satisfactory). The student’s level of
achievement (e.g. grade) for each unit is also determined by the school, but this is not reported to VCAA.

Resources

Weblink VCAA Psychology
Savannabh - just in case this isn’t in site checklist: https:/www.vcaa.vic.edu.au/curriculum/vce/vce-study-
designs/Psychology/Pages/Index.aspx
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learnMORE | Operational definitions

In psychology, as in any other science, definitions of the concepts under investigation (and any other
descriptions) must be clear and precise. Consider the statement ‘the research is about crime’. ‘Crime’ could refer
to riding a bicycle without an approved helmet, parking in front of a fire hydrant, shoplifting, assaulting someone,
committing armed robbery, smuggling protected Australian birds out of the country, and so on. Like many of the
words that we use in everyday conversation, the term ‘crime’ covers a broad range of behaviours and is therefore
too inexact to use for research purposes.

Similarly, a term such as ‘generous’, while appropriate to use in everyday conversation, is too imprecise for
research purposes because generosity can be demonstrated in many different ways, such as donating money
to a charity, volunteering to coach a junior sports team, or spending time with a friend who is unwell or facing
difficult times.

Researchers overcome this problem by defining their subject matter in terms of the way they observe or measure
it — they define what they are measuring by describing precisely how they are measuring it.

The resulting definitions are called operational definitions. An operational definition is a definition of a variable,
condition or some other observable event. It defines an observable event in terms of the specific procedures (or
‘operations’) used to measure that variable. Operationalisation of the IVs and DVs in an experiment essentially
involves stating their operational definitions.

Consider, for example, a researcher who is interested in the conditions under which a rat turns left rather than
right in a maze. It may seem relatively simple to
determine the direction a rat turns in a maze. But
what exactly is a turn? What will the researcher
observe? How will the researcher measure the turn
of arat in a maze? Will the rat sticking its nose
around the corner be considered a turn? What if it
gets most of its body around the corner and then
reverses back? Does the rat’s tail have to make

it all the way around? As basic as it may seem,

the researcher would have to operationally define
a turn in a maze by specifying exactly how it will
be measured. For the purposes of this study, the
operational definition of a turn might be ‘when a
rat’s tail makes it all the way around a corner’. And,
for the examples of crime and generous referred
to previously, crime might be operationally defined
as ‘any act listed as a felony by Australian law’,
and generous might be operationally defined as
‘donating more than 5% of one’s annual salary to
charity’.

,' . \
A researcher will operationally define a turn in a maze
by specifying exactly how it will be measured.
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learnMORE | Types of scientific investigation methodologies

Case study An investigation of a particular activity, behaviour, event or problem that contains
a real or hypothetical situation and includes the complexities that would be
encountered in the real world. Case studies can take various forms: historical,
involving the analysis of causes and consequences, and discussion of knowledge
learned from the situation; a real situation or a role-play of an imagined situation,
where plausible recommendations are to be made; or problem-solving, where
developing a new design, methodology or method is required.

Classification and Classification is the arrangement of phenomena, objects or events into manageable

identification sets, whereas identification is a process of recognition of phenomena as belonging
to particular sets or possibly being part of a new or unique set.

Controlled An experimental investigation of the relationship between one or more independent

experiment variables and a dependent variable, controlling all other variables. This may include

the use of control groups.

Correlational study Planned observation and recording of events and behaviours that have not been
manipulated or controlled to understand the relationships/associations that exist
between variables, to identify which factors may be of greater importance and to
make predictions.

Fieldwork Based on inquiry or the investigation of an issue, fieldwork involves observing and
interacting with a selected environment beyond the classroom, usually to determine
correlation, rather than a causal relationship. It may be conducted through a range
of methods, including direct qualitative and/or quantitative observations and
sampling, participant observation, qualitative interviews, questionnaires, focus
groups, and yarning circles.

Literature review Involves the collation and analysis of secondary data related to other people’s
scientific findings and/or viewpoints. Their purpose is to answer a question or
provide background information to help explain observed events, or as preparation
for an investigation to generate primary data.

Modelling Involves the construction and/or manipulation of either a physical model (such

as a small- or large-scale representation of an object) or a conceptual model that
represents a system involving concepts that help people understand or simulate the
system.

Product, process or Design or evaluation of an artefact, process or system to meet a human need,
system development | which may involve technological applications in addition to scientific knowledge
and procedures.

Simulation A process of using a model to study the behaviour of a real or theoretical system.
The modelling and manipulation of variables in a real system is useful because often
the variables cannot be controlled as the system may be too complex, too large or
small, too fast or slow, not accessible, or too dangerous.

Source: 2023 VCAA Psychology study design, p. 14.
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learnMORE | Convenience sampling

For some research studies, it is not convenient, suitable or possible to obtain a representative sample. In such
cases, a convenience sample may be used and the researcher may use anyone who is available or present at the
time of the study.

Convenience sampling, also called opportunity sampling or accidental sampling, involves selecting participants
who are readily or most easily available. There is no attempt to make the sample representative of a population.
For example, a representative sample of illegal drug users or homeless teenagers is not often easily available.
Consequently, the researcher may go to locations known to be frequented by the required participants and
simply select the first individual they come across who is in the target population and who is willing and available
to participate. They may also ask this participant to identify others who would possibly be suitable for the study
and agreeable to inclusion (which is called snowball sampling).

Similarly, a researcher seeking to conduct a study on drivers who do not obey red traffic lights at a particular
intersection at a particular time could use convenience sampling. Participants will be the drivers observed to
disobey a red traffic light, and they are simply entered into the study until the desired sample size is reached.

Psychology students often use convenience sampling; for example, when selecting participants they can study,
such as other students sitting in the library at their school, people walking by in the street, children who happen
to be playing in the school yard at a local primary school, friends, parents or relatives.

In most cases, convenience sampling produces a biased sample because only those people present and
available at the time and location of the study will have a chance of being included in the sample. If a researcher
used convenience sampling at a local shopping centre, they may select only those shoppers who appear
cooperative to be in the sample and ignore those who appear uncooperative. Shoppers left out of the sample
might think, feel or behave differently from those who are selected in the sample, yet these thoughts, feelings and
behaviours will not be represented in the sample.

Since convenience sampling involves sampling bias and the resulting sample is not representative of the target
population under investigation, the data obtained can be misleading and the results of the study cannot be
legitimately generalised to the entire population.

Despite these limitations, convenience sampling is widely used in psychology. Participants are readily available,
so it tends to be quick (time-efficient), simple and inexpensive compared to other sampling procedures.
Sometimes it is the only way to access participants to conduct a study. Convenience sampling can also be of
considerable value to identify possible trends or patterns in results or when conducting research to pilot, or ‘test’,
procedures or to gain a preliminary indication of possible responses before conducting the actual study.

Many researchers regard convenience sampling as an adequate sampling procedure when investigating aspects
of mental processes or behaviour that are assumed to be similar in all ‘normal’ individuals, despite individual
differences. For example, all ‘normal’ adults are capable of reflecting on their personal experiences and using
language to communicate what they think or feel. Similarly, all normal adults are capable of seeing, hearing and
responding reflexively.
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learnMORE | How to construct a rating scale

The following steps enable you to construct a Likert scale to collect quantitative data for your own research on an
attitude or other topic of interest. Although your scale is likely to be a useful measure for your research questions,
it will not be valid or reliable. This means that you will have to be careful with the conclusions you draw from the
results obtained. The steps are written with reference to attitude measurement and a scale varying in strength of
agreement or disagreement. However, the steps can be adapted to construct a Likert scale for any topic.

Step 1
Identify an attitude towards an object, group, issue or event of interest or importance to you.
Step 2

Write a list of different aspects of the attitude topic. For example, the Likert scale on illegal drugs in Figure 1.36 is
based on aspects such as crime, punishment, civil liberties, privacy laws and impact on Australian society. If you
have difficulties in generating a list, you may find it helpful to discuss your topic with others.

Step 3

Use your list to develop a group of attitude items (questions or statements) on the topic. Although Likert scales
usually contain about 20 items, you should consider a scale based on about six or eight items. Generally, the list
should consist of items which deal with different points of view on the topic. Consider the following guidelines.

e Write items that are unlikely to be agreed with by everyone or no-one. About half of your items should be
favourable towards the topic and the other half unfavourable. The more effective items will be those that tend to
push respondents towards the strongly agree or strongly disagree ends of the scale. Try to avoid including items
which are neutral and likely to cluster responses in the uncertain category (i.e. ‘neither agree nor disagree').

¢ Use simple, clear language that is suited to the experience, age, and educational and cultural background of
the participants whose attitudes you are measuring.

¢ Write your items in such a way that only one interpretation is possible.

e Write each item so it contains only one complete idea.

¢ Avoid using words such as ‘all, ‘always’, ‘none' and ‘never’ within items.

Note that Likert scale items may also have other answer options, depending on what is measured.

For example:
Level of concern ‘ Frequency
e Not at all concerned e Always
e Slightly concerned e Often
e Somewhat concerned e Sometimes
e Moderately concerned e Rarely
e Extremely concerned * Never

e Extremely aware
* Moderately aware

* Almost always true e Excellent
e Usually true * Very good
e QOccasionally true e Good

e Usually not true e Fair

* Almost never true * Poor

Level of awareness ‘ Effect

e Major effect
* Moderate effect

* Somewhat aware ¢ Neutral
e Slightly aware e Minor effect
* Not at all aware * No effect
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Knowledge of action | Level of acceptability

1. Never true 1. Totally unacceptable

2. Rarely true 2. Unacceptable

3. Sometimes but infrequently true 3. Slightly unacceptable

4. Neutral 4. Neutral

5. Sometimes true 5. Slightly acceptable

6. Usually true 6. Acceptable

7. Always true 7. Perfectly acceptable

1. Absolutely inappropriate 1. Extremely important

2. Inappropriate 2. Very important

3. Slightly inappropriate 3. Moderately important

4. Neutral 4. Neutral

5. Slightly appropriate 5. Slightly important

6. Appropriate 6. Low importance

7. Absolutely appropriate 7. Not at all important

1. Very difficult 1. Not at all influential

2. Difficult 2. Slightly influential

3. Neutral 3. Somewhat influential

4. Easy 4. Moderately influential

5. Very easy 5. Extremely influential
Step 4

When you have written your items, trial (‘test’) them with people who will not be a part of your sample but who
have personal characteristics in common with those likely to be in your sample. This will assist you to identify
problems with your items which you may not have noticed.

e Form your items into a list, with columns for respondents to indicate whether, and to what extent, they agree
or disagree with each item. Randomly distribute positive and negative items in the list to avoid a pattern of
responses.

¢ Present the items in a questionnaire format. The questionnaire should have a short introduction that includes
instructions for respondents. For example: Here is a list of statements about. . . Please read each statement
quickly but carefully, then indicate whether you agree or disagree with each one by putting a circle around
one of the following:

SA = Strongly agree
A = Agree
N = Neither agree nor disagree
D = Disagree
SD = Strongly disagree
Step 5

* Make several copies of your questionnaire and test your questions again by asking two or three people with
similar backgrounds to those in your sample to rate each response.
e Determine their scores for each response and then calculate their score for the entire scale. Score responses
by allocating 1 for the most negative response, through to 5 for the most positive response for each item.
¢ Analyse the responses to determine which items you should include in the final scale. The best items are
those that have a very high or very low relationship with the total score for all items. You may wish to rewrite
or even replace items that seem to cluster responses in the neutral/unsure category.
Adapted from Grivas, J., & Lawrie, P. A. (1991). Psychology: Experiments and activities. Marrickville, NSW:
Harcourt Brace Jovanovich, pp. 401-403.
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learnMORE | A case study of an individual diagnosed with Anton’s syndrome

Case study research in the late 19th century led to the identification of a rare disorder involving blindness without
any awareness of being blind. A common pattern of symptoms emerged and the disorder was subsequently
called Anton’s syndrome, named after the Austrian neurologist and psychiatrist Gabriel Anton who first reported
the disorder in 1893 (Férstl, Owen & David, 1993).

People with Anton’s syndrome are cortically blind but do not realise that they are blind. Cortical blindness means
that they are unable to see because of severe damage to their visual cortex, the part of the brain that initially
receives and processes incoming visual sensory information.

An unusual aspect of Anton’s syndrome is that individuals do not have any damage to their eyes or visual
pathways to the brain. However, they believe that they can still see and have an explanation for why they cannot.
For example, someone with Anton’s syndrome may claim that they can’t see because there is insufficient light in
the room where they are being examined (Andrewes, 2001).

Each case study published on Anton’s syndrome since it was first reported has enhanced understanding of the
disorder. For example, a more recent case involved an adult female patient called H. S. to maintain confidentiality.

H. S. was of particular interest to the researchers because her visual cortex was entirely destroyed. Despite

all the evidence that H. S. was completely blind, she would deny her blindness and describe her sight as only
‘unreliable’. She reported that sometimes things around her would appear very clearly, only to disappear a few
minutes later. Sometimes she would reach out for an object, such as a cup, only to find that it was not where she
expected it to be (Goldenberg, Mullbacher & Nowak, 1995).

The researchers believed that H. S. might have been mistaking her visual imagery of objects for sight, believing
that what she was imagining was what she was actually seeing. They tested their imagery hypothesis by making
sounds that related to various objects — for example, the sound of rattling keys or scissors opening and shutting
— and then placing the object out of sight. At other times, they let H. S. touch the object and then placed the
object out of sight.

Each time they did this, the researchers would ask H. S. whether she saw the object. When not allowed to hear
or touch the object, H. S. would say that she couldn’t see anything, but she would report seeing the object if the
object was within her field of vision.

The following dialogue, in which R. is the researcher and H. S. is the patient, reveals the test. Although by this
time H. S. had recovered some of her vision, she still only had a 5° visual window on the right side. Apart from
this, she is functionally blind.

R. [Moves bunch of small keys, producing sound.] I am holding an object. Do you have any idea what it might be?
H.S. Could that be a key?

R. [Silently moves the keys beneath the table. The part of the conversation printed in italics takes place while the
keys are hidden from view.] What does it look like?

H.S. On top there is a big ring, and it has a dark key-bit.
R. Do you see the key well?
H.S. | am seeing the key.

As can be seen from these notes, the case study of H. S. gives researchers
much insight into different aspects of brain function, as well as providing
evidence for a number of different aspects of brain function. For example,
the visual cortex is shown to have a crucial role in vision, given that H. S.’s
was entirely damaged and she consequently had no vision. Despite believing
that she could still see objects, as indicated in her conversation above with
the researcher, H. S. was blind — her description of the key was incorrect.
However, she had excellent visual imagery, despite having no visual cortex.

-:.’25 \
. &
\ il

This suggests that visual imagery and visual perception do not necessarily
depend on the same brain structures and processes, and that the
relationship between visual imagery and visual perception is not as close
as some psychologists have proposed. Furthermore, H. S. recovered some
of her vision over time (and recovery may continue). This provides evidence
for the plasticity of the brain; that is, the capacity of the brain (specifically
its neurons) to take over part or all of a function of an area responsible for Gabriel Anton (1858-1933)
that function, but which has been damaged (Andrewes, 2001).
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learnMORE | Cross-sectional studies - comparing groups at a single point in time

In a cross-sectional study, the researcher selects and compares different groups of participants on one or more
variables of interest at a single point in time. It is commonly used in psychology to study age-related differences.
For example, to study the use of rules in games played by children, groups of children representing each age
group from 3 to 7 years inclusive can be selected and observed at about the same time. Or, to study age
differences in how much information can be held in short-term memory, groups of people selected at 10-year
intervals from 10 to 80 years old could be tested and the results compared.

A cross-sectional study may also be used to determine the prevalence of some variable of interest; for example,
the number of cases of a particular issue or problem in the population at a given point in time. In addition,

it may be used to study differences between groups in any one of a wide range of variables at a specific

time. For example, samples may be selected based on one or more mental abilities, personality types, family
environments, mental health characteristics, sleep habits, cholesterol levels, dietary intake, drug use, physical
health, social media use, cultural background and so on. In all such studies, the data will be collected at one
point in time (or within a short time frame).

A cross-sectional study uses an independent groups design and is sometimes called a quasi-experiment
because of its resemblance to an independent groups experiment. However, it is not a true experiment because
participants cannot be randomly assigned to experimental and control groups. Instead, a cross-sectional

study uses existing, naturally formed or occurring groups. For example, in a cross-sectional study investigating
age-related differences, the researcher can select participants from different age groups of interest but cannot
randomly assign people to be a particular age. In addition, the researcher observes and measures characteristics
or events that already exist or occur naturally in a sample (or population), without manipulating any variables.

A cross-sectional study may be repeated periodically to study a trend. It may therefore also involve repeated
measures but this does not mean it is the same as a repeated measure experiment.

A major advantage of a cross-sectional study
is that multiple segments of the population
can be compared on one or more variables
relatively quickly. Compared to other research
methods, it tends to be simpler to undertake,
not too time-consuming and less expensive.
For example, a researcher can study
differences in one or more variables of interest
in 5-, 10- and 15-year-olds at one time over a
short period, instead of tracking them over 10

Population

years to complete their investigation. In this Random sampling

way, a snapshot of age-related differences

can be obtained without having to conduct / l \
follow-up studies and ultimately wait many

years for the results.

. . Group 1 Group 2 Group 3
Another advantage is that a cross-sectional P P P

study provides a means of researching certain

topics that are unethical and/or impractical

to conduct through experimentation. For

example, to study the effects of exposure
to a major stressor on mental health, the

researcher could access one or more
groups who have been exposed to a war

Compared at
a single point in time

zone or natural disaster and assess their An example of a cross-sectional study that uses random
mental health. Unlike an experiment, in a sampling and an independent groups design. The cross-
cross-sectional study, participants are not sectional study enables comparison of one or more
deliberately exposed to any IV treatment, so variables in existing groups at a single point in time.

there are seldom ethical issues.

TOPIC 1 Key science skills and research methods in psychology



Cross-sectional studies also provide a useful means of determining the prevalence of a variable of interest within
a population (or subgroups) and for identifying relationships that can then be more rigorously studied using
other research methods. A major limitation of cross-sectional studies is that a cause—effect relationship between
variables cannot be tested or determined.

In addition, when age differences are studied, variables other than age can influence the results. Differences
found between age groups may be due to factors other than age such as the particular backgrounds and

life experiences of participants in each age group. For example, genetic make-up, number of siblings, family
environment and schooling can cause differences in a cross-sectional study of language development in young
children.
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learnMORE | Longitudinal studies - tracking changes over time

A longitudinal study tracks the same group (or groups) of people over an extended period of time, observing
changes that occur in behaviour and/or mental processes at several points in time. Some longitudinal studies are
relatively brief, lasting for 1 to 2 years; others can last a lifetime.

Usually, the same group(s) of participants is studied and re-studied at regular intervals, thereby involving a
non-experimental, repeated measures design. For example, Growing up in Australia: the Longitudinal Study of
Australian Children is being conducted by the Australian Institute of Family Studies in conjunction with other
organisations. The study commenced in 2004 and follows the development of 10000 children and families from
all parts of Australia. There are two groups with about 5000 in each — families with 4- to 5-year-old children and
families with infants aged 0 to 1 years.

The study is investigating the contribution of children’s social, economic and cultural environments to their
adjustment and wellbeing. Parents, childcare providers, teachers and the children themselves provide
information. Families are visited for a face-to-face interview every two years. Various aspects of the children’s
development are also measured, including their physical development, emotional wellbeing, and intellectual and
social development.

The longitudinal method is particularly useful when studying development within certain periods or across the
entire lifespan. These studies provide information to help psychologists understand changes in behaviour and
mental processes over time. For example, whether intelligence test scores (IQ) change with age or remain stable,
whether temperament remains relatively unchanging after birth, whether memory declines with age, whether
regular physical or mental exercise inhibits the onset of a dementia such as Alzheimer’s disease, risk factors that
may be associated with parents not reading to their children at certain ages, how identical twins reared together
or apart may differ on a variety of variables, or how symptoms of a mental health disorder may progress over
time. Because longitudinal studies use the same group(s) of participants, they also allow researchers to study the
ways in which early development may influence later development.

The longitudinal method also has limitations. For example, it can be expensive and take a long time to get results.
Keeping in touch with the same group over a long period of time can also be difficult — participants may lose
interest in a study and withdraw, move to another location where they are unable to be contacted, or even die.

Cross-sectional
study

Participant’s age

5 years
10 years
15 years
20 years

Participant’s age 5 years 10 years 15 years 20 years 25 years

Longitudinal

study
Year of testing 2005 2010 2015 2020 2025

In a longitudinal study, the same participants are tested at different points in time over an extended period (e.g.
2005, 2010, 2015, 2020, 2025). In contrast, for a cross-sectional study investigating age-related differences,
different participants in different age groups are tested at a single point in time (e.g. 2025).

Resources

Weblink Growing Up in Australia: The Longitudinal Study of Australian Children
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learnMORE | Animals in psychological research

Although psychology is primarily interested in people, about 7-8% of psychological research involves the use of
animals. About 90% of the animals used have been rodents and birds, mostly rats, mice and pigeons. About 5%
of the animals are monkeys and other primates. Use of dogs and cats is rare (APA, 2017).

Research with animals has and continues to have an important role in psychology. Discoveries through animal
research have advanced our understanding of human behaviour and mental processes in a diverse range of
areas. For example, behavioural and bodily changes that occur when stressed; basic learning processes; the
neurobiology of learning and memory; processes of recovery after neural damage; brain plasticity; mechanisms
that control hunger and thirst; behavioural and psychological effects of medications used in the treatment of
various mental disorders; addiction to illegal drugs; how the senses function and physiological influences on
perception; the critical role of early experience in development; attachment; aggression; emotion and cognition
(APA, 2017).

The main reasons animals are used in psychological research to achieve the kinds of benefits described are:

* Some studies cannot be conducted with humans due to the risk of psychological and/or physical harm that
may be caused, or because suitable human participants are unavailable. Various examples are included
throughout this text.

¢ Bodily systems and/or behaviours of some animals are similar to those of humans; therefore, using animals
can be a ‘starting point’ for learning more about human behaviour.

¢ Animals have practical advantages over people for use as research participants. For example, studying the
effects of ageing from birth through to ‘old age’ is not generally practical in humans because most people
live more than 75 years, compared with rats which have an average life expectancy of two years, or monkeys
which live for 15-20 years. Another advantage is that some animal species breed a lot faster than humans.

About 7-8% of psychological research involves the use of animals.
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For instance, rats produce a new generation every three months and can be used to study the development
of certain behaviours over successive generations within a relatively short period of time. Animals can also
be kept for long periods of time in captivity in laboratories and it is easier to observe their behaviour under
these conditions.

e The behaviour of animals can usually be controlled to an extent not possible with human participants. For
example, a rat can be raised from birth in a cage. The rat can then be used in a learning experiment and the
psychologist will have a good idea of what it has already learned before the experiment is conducted.

¢ When certain experiments require large numbers of participants who have, for example, the same genetic
background, animals are more easily obtained than humans.

¢ Participant expectations can influence the results of an experiment; however, animals don’t usually have
expectations and they are not able to guess the purpose of an experiment. Many arguments have been
presented against the use of animals in psychological research. One argument is that it is not possible to
generalise the results of animal studies to humans because the species are not the same even though there
may appear to be similarities. An issue for researchers is how far they can generalise about human mental
experiences and behaviour from the results of animal studies. If laboratory animals die after prolonged sleep
loss, would humans? If a drug causes a brain disorder in animals, should it be banned for human use?
Another argument is that humans should respect animals and protect them from harm rather than use them
in research. It is also suggested that humans do not have the right to dominate other species.

In order to ensure that all reasonable steps are taken to minimise the discomfort, illness and pain to animals used
in research, ethical guidelines have also been established for the use of animals in research. The use and care

of laboratory animals must be directly supervised by a person competent to ensure their comfort, health and
humane treatment. Importantly, the care and use of animals in research in Australia is governed by the NHMRC
Australian code for the care and use of animals for scientific purposes 8th edition (2013).

The purpose of the Code is ‘to promote the ethical, humane and responsible care and use of animals for scientific
purposes’. An obligation to respect animals is central in the Code.

According to the Code (p.1), ‘This obligation brings with it a responsibility to ensure that the care and use of
animals for scientific purposes is ethically acceptable, balancing whether the potential effects on the wellbeing
of the animals involved is justified by the potential benefits to humans, animals or the environment. The use of
animals for scientific purposes must have scientific or educational merit; must aim to benefit humans, animals or
the environment; and must be conducted with integrity. When animals are used, the number of animals involved
must be minimised, the wellbeing of the animals must be supported, and harm, including pain and distress, in
those animals must be avoided or minimised.’

Resources

Weblink NHMRC Code for research using animals
https://www.nhmrc.gov.au/about-us/publications/australian-code-care-and-use-animals-scientific-purposes
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learnMORE | Sample consent form for research participants

SAMPLE ONLY

CONSENT FORM TO PARTICIPATE IN RESEARCH

TITLE OF RESEARCH: ... ..ottt e e e e e e e e e e e e

DESCRIPTION OF RESEARCH: Insert an outline of the research and other relevant information. Include:
aim/purpose/reasons for the investigation

method used to collect data

how the data will be analysed, described and presented

what the participants will need to do and time commitment

how confidentiality will be maintained

whether the participant will have a chance to see and comment on the final report
what will happen to the final report

who will read the report and have access to it

withdrawal right

name(s) of researcher(s), supervisor/teacher and school

status of the researcher(s).

L, e , consent to taking part in the research investigation described
above. I understand my rights as a participant in this research. The aim and procedures of the study have been
explained to me and I understand them.

[Where deception is used a clause such as the following should be included.)

I understand that it is sometimes essential for the validity of research results not to reveal the true purpose of
the research to participants. If this occurs, I understand that I will be debriefed as soon as is possible after my
participation and, at that time, given the opportunity to withdraw from the research and have records of my
participation deleted.

I have been advised the results of the research will be presented in a formal written report but that my
personal details will remain confidential.

I voluntarily consent to participate but I understand that I may discontinue participation from the study at any
time without giving a reason.

If you have any questions, comments or complaints to make on this research, please contact

[insert the researcher’'s name and/or the Psychology teacher's name] at [insert the researcher's and/or the Psychology
teacher’s contact details, including phone number(s)].

Name of Participant: .........ccccoecvevviiiiiiiieiiiiiiciiciiceeee

SIGNAtUTE: ..ioiiiiiiiiiiiiiiiiee e

Name of RESEATCNET: ........uvvviiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeee,

SIGNAtUTE: ooiiiiiiiiiiiiiiii e

Resources

Teacher weblinks  Online templates for psychology research consent forms
Template for psychology research consent forms 1
https://documents.uow.edu.au/content/groups/public/@web/@raid/documents/doc/uow014904.pdf
Template for psychology research consent forms 2
https://www.flinders.edu.au/search?g=psychology%20research%20consent%20forms%20
psychology
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learnMORE | Human Research Ethics Committees

The National Statement requires that all research that carries more than a low level of risk to human participants
must first be reviewed and approved by an ethics committee. This type of committee is formally called a Human
Research Ethics Committee (HREC).

A HREC has a minimum of eight members, with a mix of researchers and non-researchers (including community
members). Its main purpose is to assess research proposals for approval purposes, and then monitor the
conduct of the research (if approved) to ensure all relevant ethical standards are adopted and followed.

Generally, the roles and responsibilities of the HREC include:

¢ deciding whether a research proposal meets all the requirements of the National Statement and is therefore
ethically acceptable

¢ deciding whether the researcher(s) is adequately experienced and qualified (or the researcher is supervised
by a qualified person if there are concerns about their experience and qualifications)

* monitoring approved research (e.g. through progress reports, random inspections of research sites,
interviews with participants)

e handling complaints (e.g. from participants, the wider community)

e ensuring the researcher is accountable (e.g. the researcher understands, accepts and maintains
responsibility for all aspects of their research).

If the committee is satisfied that all ethical questions and issues raised by the research have been dealt with
satisfactorily, approval will be given for the research to proceed. If the committee has concerns about some
aspects, it can highlight these and return the application to the researcher so the concerns can be addressed,
possibly with suggestions on how. If the proposal has ethical issues that cannot be addressed, then the research
will not be allowed to proceed.

HRECs are usually established by organisations (public, not-for-profit or private) that conduct a considerable
amount of research involving humans. Universities and hospitals are the most common of these organisations.
Not all organisations which conduct human research, however, have their own HREC. Some organisations and
individual researchers use the services of HRECs within another organisation.

Human research considered to be at a low level of risk, where the only foreseeable risk is one of discomfort,
does not have to be submitted to a HREC. In such cases, a research proposal may be reviewed by ‘a competent
person or group’ familiar with the National Statement and other relevant ethical standards.

The NHMRC also requires the use of ethics committees for research involving animals. These are called Animal
Ethics Committees (AECs) and members have roles and responsibilities similar to those of HRECs.
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learnMORE | Australian Privacy Principles

The Privacy Act 1988 is an Australian law that regulates the handling of personal information about individuals.
This includes the collection, use, storage and disclosure of personal information, and access to and correction of
that information.

Personal information is information or an opinion about any individual who can be identified; for example,
information about someone’s racial or ethnic origin; health; genetics; political opinions; religious beliefs and
sexual orientation or practices (Office of The Australian Information Commissioner, 2017).

The Privacy Act includes 13 Australian Privacy Principles (APPs) which set out standards, rights and obligations
for the handling of personal information, some of which apply to psychology research. The APPs include
requirements such as:

e Open and transparent information management — how personal information will be handled must be clearly
expressed and made available

* Anonymity — ensure individual participants cannot be personally identified

e Data collection — collect personal information only if necessary; ensure informed consent

e Data use — use only for the purposes specified

e Data quality — ensure information is accurate, complete and up to date

e Data security — protect the information (e.g. from loss or unauthorised access) and destroy or permanently
de-identify personal information if no longer needed.
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learnMORE | Safety and wellbeing in VCE Psychology

As part of this study, teachers and students may be involved in teaching and learning activities that may include
potentially sensitive topics. VCE Psychology is informed by a strengths-based approach and teachers should
ensure students are supported to develop knowledge and skills that nurture their own health and wellbeing.
Teachers should ensure that students have opportunities to consider topics systematically and objectively, and to
become aware of the diversity of views held on such matters. Students should not be asked to disclose personal
information about their own or others’ health status and behaviours and students should be provided with
information as appropriate about sourcing available support services within and outside school.

VCE Psychology engages students in critical inquiry processes that assist them to research, analyse, apply

and appraise psychological knowledge and research. It is important however that students are clearly and
specifically advised that they are neither trained nor equipped to diagnose problems, including their own, or offer
any counselling or therapy. Teachers and students may consider different psychological assessments including
standardised psychological tests, which are designed to be administered only by trained psychologists, but
teachers must limit access to such tests and ensure that students understand that such tests should only be
administered by a qualified psychologist.

It is the responsibility of the school to ensure that duty of care is exercised in relation to the health and safety of
all students undertaking the study. Teachers and students should observe appropriate safety precautions when
undertaking practical work. All laboratory work should be supervised by the teacher. It is the responsibility of
schools to ensure that they comply with health and safety requirements.

Relevant acts and regulations include:

e Occupational Health and Safety Act 2004

e Occupational Health and Safety Regulations 2017

e Occupational Health and Safety Management Systems (AS/NZ 4801)
e Dangerous Goods (Storage and Handling) Regulations 2012

e Dangerous Goods Storage and Handing Code of Practice 2000

e Hazardous Substances Code of Practice 2000

e FElectrical Safety Act 1998

Source: VCE Psychology Study Design: 2023-2027, pp.9

Resources

Weblink VCAA Psychology Study Design
https://www.vcaa.vic.edu.au/curriculum/vce/vce-study-designs/Psychology/Pages/
Index.aspx
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learnMORE | Histograms and pie charts

A histogram is a graph that shows the frequency with which a particular score (or range of scores) occurs in a
set of data. It usually has the types of categories (e.g. sex, age groups) plotted on the horizontal (X) axis and the
frequency (how often/many of each score) plotted on the vertical (Y) axis. Rectangular bars are used to indicate
the frequency of a particular score and each rectangular bar is the same width, as shown below.

Histograms look like bar graphs but they differ in two main ways — first, in histograms the bars touch; second,
the type of information or variables described on the X axis is continuous and usually numerical, such as age,
time or the amount of something. Thus, the X axis of a histogram can be plotted as individual numbers (e.g. 0.5)
or as intervals (e.g. 0.5-1, 1-1.5 etc.).

For example, a histogram could be used to show the data collected in an experiment on sex differences in
reaction time. The experimenter wanted to find out if there are sex differences in how quickly information passes
from the eye to the brain and then on to the hand so they conducted an experiment. The experimenter measured
reaction time for how quickly male and female participants responded to a red light appearing among written
text on a computer screen. Participants were asked to press the space bar on the keyboard as soon as they saw
the red light. The time taken from the appearance of the red light to pressing the space bar was electronically
recorded. As shown below, the data collected for the two groups of participants was presented in the same
histogram using a different colour or pattern to identify the responses of different groups.

100
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Reaction time (seconds)
An example of a histogram showing sex differences in reaction time.
179%
A pie chart (or pie graph) is a circular S
diagram that shows the proportions of
values or scores for different categories 1,418% _\ 1,591%
of data. Each category is shown as a o o1% _\
‘slice of the pie’. The different-sized SR Age group
‘slices’ represent the differences between M u-25
categories. As shown below, a pie chart | ;2;(5):22
doesn’t use a set of axes to plot data and 2,890% B 35-39
the data are usually shown as percentages. W 40-44
A pie chart is best used to compare different B 45-49
parts of the same whole, particularly S Il 50-54
when there is a relatively small number I 55-59
of categories. The circle of a pie chart 60-64
represents the whole, or 100%. Each 4,247% 65-69
portion (‘slice of the pie’) within the circle 70-74
represents a part of that 100%. In this 6,382% 22‘79
+

way, it is possible to see how something is 5,246%

divided up according to categories. In the 5,696%
example below, a key is used to indicate
each category (‘slice’) of the graph and
the percentage for each category is clearly

SIS An example of a pie chart showing the age groups of people

A pie chart can easily be constructed with registered as psychologists in Australia (at 30 June 2022).
Microsoft Excel®, or similar software,
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to clearly show each category and its respective percentage. A pie chart can also be drawn by hand using a
compass to construct the circle and a protractor for each portion of the circle. The circle is equivalent to 360°
and each portion of the pie chart is calculated as a percentage of 360°, with 1% being equivalent to 3.6°. For
example, if 20% needs to be represented in the pie chart, then 20% of 360° is 72° (or 20 x 3.6° = 72°). Within the

pie chart, 72° would be a slice equivalent to 20% of the whole area of the pie.
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owr  HOW does experience

affect behaviour and
mental processes?

AREA OF STUDY 1

How does the nervous system enable psychological functioning?

2 Nervous system functioning
3 Stress as an example of a psychobiological process

AREA OF STUDY 2

How do people learn and remember?
4 Approaches to understand learning
5 The psychobiological process of memory

On completion of this unit, the student should be able to:

OUTCOME 1

Analyse how the functioning of the human nervous system enables a person to interact with the external world,
and evaluate the different ways in which stress can affect psychobiological functioning

OUTCOME 2

Apply different approaches to explain learning to familiar and novel contexts and discuss memory as a
psychobiological process

Source: © VCAA, VCE Psychology Study Design: 2023-2027. pp.33-35.




Key knowledge

2 Nervous system functioning

e the roles of different subdivisions of the central and peripheral nervous systems in responding to, and
processing and coordinating with, sensory stimuli received by the body to enable conscious and unconscious
responses, including spinal reflexes

¢ the role of neurotransmitters in the transmission of neural information across a neural synapse to produce
excitatory effects (as with glutamate) or inhibitory effects (as with gamma-amino butyric acid [GABA]) as
compared to neuromodulators (such as dopamine and serotonin) that have a range of effects on brain activity

¢ synaptic plasticity — resulting from long-term potentiation and long-term depression, which together act to
modify connections between neurons (sprouting, rerouting and pruning) — as the fundamental mechanism of
memory formation that leads to learning

3 Stress as an example of a psychobiological process

¢ internal and external stressors causing psychological and physiological stress responses, including the flight-<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>