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Welcome to Unit 1&2 Psychology 

 

We are excited to be welcoming you to VCE Psychology – units 1&2! 

We are going to cover a lot of interesting topics in this subject, you can find an overview for what we 
will be studying by looking at units 1 and 2 of the VCE Study Design for Psychology which can be 
found by clicking here. The VCE study design outlines what topics you will learn about during VCE 
psychology. 

As part of our step-up program we began looking at chapter 5 of your textbook which looks at the 
role of the brain in mental processes and behaviour. 
 
During this time, we had a look at some of the key parts of the brain, and the earliest brain 
experiments and theories about the brain. We will cover this again in 2023, however, over the 
holidays we do ask that you read through the textbook pages (provided below) and the PowerPoint 
slides (also provided) and prepare your notes for the beginning of the 2023 school year. 
 
Ensuring your notes are up to date for this chapter, and attempting some of the chapter summary 
questions will ensure that you are setting yourself up for success in 2023. 

Materials you will need:  

• Cambridge Textbook and Online Access  
• VCE Study Design - this is your bible if you have not been taught something here your 

teacher is not doing their job…it is your checklist as the exam and SACs are based on its 
content. VCAA the big kahunas of VCE. 

Before starting the holiday homework consider these questions:  

• Homework and Study – knowing the difference is the key to success!!!  
• Can you be autonomous? - look it up  
• Can you be an active learner and independent thinker?  
• How can you maximise your time in the classroom with homework?  
• How much is enough? Too much? Find the balance!  
• What will be the key to my success? 
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WHAT IS
PSYCHOLOGY?
PSYCHOLOGY IS THE SCIENTIFIC STUDY OF
HUMAN THOUGHTS, FEELINGS (MENTAL
PROCESSES), AND BEHAVIOUR.

The terms thoughts and feelings refer to mental processes that
cannot be directly observed. What you think about, your choice
of words in a conversation, how you interpret incoming sensory
information, your attitudes towards asylum seekers, what
motivates you to study or party, dreaming, learning,
remembering, being in love, and feeling anxious, sad or happy...

MENTAL PROCESSES

Refers to any action that can be directly observed. 
E.g.walking, talking, laughing, texting, watching television, interacting with
others, etc.

BEHAVIOURS



BEHAVIOUR

Walking, talking, blinking
trembling, eating, crying,

playing

PSYCHOLOGY

Directly observable
behaviour

Interrelated MENTAL PROCESSES

Thinking, feeling,
remembering, perceiving,

learning

Indirectly observable ,
private and internal

Because mental processes cannot be directly observed, psychologists draw conclusions about them on
the basis of observable behaviour. 
For example, a person who is observed chanting anti-war statements at an anti-war rally may be
reasonably assumed to have a negative attitude towards war.



BRING ALL YOUR
EQUIPMENT TO CLASS

ExpectationsExpectationsExpectations

ENGAGE IN CLASS
ACTIVITIES/DISCUSSIONScClasscClasscClass

COMPLETE ALL YOUR
ASSIGNED HOMEWORK

ExpectationsExpectationsExpectations
ClassClassClass

SACS AND EXAMS BE RESPECTFUL
AT ALL TIMES

TRY YOUR BEST AND ASK
FOR HELP IF YOU NEED IT



PSYCHOLOGIST VS PSYCHIATRIST
WHAT'S THE DIFFERENCE?

PSYCHIATRIST
6-year medical degree
Intern for 2 years (hospital)
5 years of supervised learning
Able to prescribe medication

PSYCHOLOGIST

4-year undergraduate degree + 2 years
supervised by a qualified psychologist
Unable to prescribe medications
Can perform IQ and personality tests
Prevention, assessment, and diagnosis of
mental illness

Clinical Psychologist

Forensic Psychologist

Children's Pyschologist

Neuropsychologist

Counsellor

Human Resources

Psychiatrist

Social Worker

Youth worker

Researcher

Behaviour specialist

Speech pathologist

MH worker

Market Researcher

School Psychologist

Health Psychologist

CAREERS IN
PSYCHOLOGY



VCE STUDY
DESIGNS

AREA OF STUDY 1: WHAT INFLUENCES
PSYCHOLOGICAL DEVELOPMENT?

The complexity of psychological development
Defining and supporting psychological development

Outcome 1 
Key knowledge

UNIT 1: HOW ARE BEHAVIOUR
AND MENTAL PROCESSES
SHAPED? 

AREA OF STUDY 2: HOW ARE MENTAL PROCESSES
AND BEHAVIOUR INFLUENCED BY THE BRAIN?

Role of the brain in mental processes and behaviour
Brain plasticity and brain injury

Outcome 2
Key knowledge

AREA OF STUDY 3: HOW DOES CONTEMPORARY
PSYCHOLOGY CONDUCT AND VALIDATE
PSYCHOLOGICAL RESEARCH?

Scientific evidence
Scientific communication 
Analysis and evaluation of psychological research

Outcome 3
Key knowledge



VCE STUDY
DESIGNS

AREA OF STUDY 1: HOW ARE PEOPLE INFLUENCED
TO BEHAVE IN PARTICULAR WAYS?

Social cognition
Factors that influence individual and group behaviour 

Outcome 1 
Key knowledge

UNIT 2: HOW DO INTERNAL AND
EXTERNAL FACTORS INFLUENCE
BEHAVIOUR AND MENTAL PROCESSES?

AREA OF STUDY 2: WHAT INFLUENCES A
PERSON’S PERCEPTION OF THE WORLD?

Perception
Distortions of perception

Outcome 2
Key knowledge

AREA OF STUDY 3: HOW DO SCIENTIFIC
INVESTIGATIONS DEVELOP UNDERSTANDING OF
INFLUENCES ON PERCEPTION AND BEHAVIOUR?

Investigation design
Scientific evidence
Scientific communication 

Outcome 3
Key knowledge



ROLE OF THE BRAIN IN
MENTAL PROCESSES
AND BEHAVIOUR
STUDY DESIGN
UNIT 1, AOS 2, OUTCOME 2

Different approaches over time in understanding the
role of the brain in behaviour and mental processes

Understanding the role of the brain
Understand and describe the influence of different
approaches over time to understanding the role of
the brain in behaviour and mental processes
Distinguish between different approaches over time
to understanding the role of the brain in behaviour
and mental processes
Outline how neuroimaging reveals the role of the
brain in behaviour and mental processes

LETS GET STARTED



The heart is in the center of the body
It carries blood to all parts of the body
Blood could carry messages, thoughts, feelings, etc
If a person lost enough blood the person would die
If a person’s heart stopped the person would die

The brain-heart debate considers whether or not our thoughts,
feelings, and behaviours originate from our brain or our heart.

Some philosophers believed the heart contained the mind. Their
reasoning included:

This belief is called the heart hypothesis
The heart hypothesis was the most commonly accepted

THE BRAIN-HEART
DEBATE

EMPEDOCLES (490-430 BCE)
ARISTOTLE (384-322 BCE)



Eyes connect directly to the brain
If the eyes connect it’s logical to conclude the other
senses do as well
Later dissections would reveal that more senses are
connected
Damage to the head/brain affect mental processes
and behaviours

Other philosophers believed it was the brain:

This belief is called the brain hypothesis
 

THE BRAIN-HEART
DEBATE

ALCMAEON (~500 BCE)
HIPPOCRATES (460-370 BCE)
HEROPHILUS (335-280 BCE)
GALEN (C.129-C.216 AD)



THE BRAIN-HEART
DEBATE

Behaviour changed with different wounds
Sense organs were connected to the brain (not the
heart)
Applying pressure to the brain in certain areas affected
different things (the heart wouldn’t have the same
result)
A gladiator with a damaged heart would be able to talk
and function until death

Galen was a Greek physician who treated injured
gladiators. He conducted case studies on some of his
patients with head injuries, noting that:

GALEN (C.129-C.216 AD)



BRAIN ACTIVITY

THINGS TO CONSIDER
What happened to your gladiator?

What symptoms did they experience?  
Where were they injured?

GLADIATOR SCENARIO
You will be placed in groups and
provided with a scenario relating
to a gladiator. Read the scenario 

CONNECTIONS
What does this tell us about the

brain and what it controls?



THE MIND-BODY
PROBLEM

Philosophers believed the mind (or soul) controlled the body
Rene Descartes, a 17th century French philosopher, believed the mind was a
separate entity from the body
He challenged the original belief and instead suggested that the mind and
body communicated together through the pineal gland, a small section in the
middle of the brain. 
Essentially meaning: 
- The mind would give instructions to the body
- The body would give sensations, emotions and memories to the mind

DISCUSS THE FOLLOWING
What is the mind?
What is the body?
Is there a difference?



PHRENOLOGY 
WHAT IS IT?

Phrenology was the study of the shape of the skull as an indicator
of the extent of one’s mental faculties and character traits. 

German doctor Franz Joseph Gall (1758–1828) became convinced
that each part of the cerebral cortex was enlarged or reduced
depending on the individual’s mental faculties, traits, and
personality and that these differences resulted in subtle changes in
the contours of the skull that could be felt externally. 

Gall sought evidence for his ideas by examining the skulls of people
in places such as prisons and hospitals, based on which he
developed a system of 27 ‘faculties’, each of which he believed
belonged to a different region of the head. 

Phrenology is now discredited by science and is considered to be a
pseudoscience.



PHRENOLOGY
ACTIVITY
PHRENOLOGY READING

You are going to get into pairs to attempt to
conduct a phrenology reading.

You will take it in turns to feel your partner's
skull and try to identify the shapes and
contours and how they relate to the
phrenology chart.

If you don't feel comfortable touching
someone else's skull or having someone
touch yours, you may attempt to feel your
own skill for this activity/



THE FIRST BRAIN
EXPERIMENTS 

FEATURES & FUNCTIONS OF
THE BRAIN

Some of the earliest known experiments on the brain involved
removing brain tissue using a procedure called ablation to
determine whether this caused any changes in behaviour or
function. 

Pierre Flourens (1794–1867) was a French physiologist who
performed brain ablation by lesioning on animals (e.g. rabbits
and pigeons) to determine what effect this would have. 

He found that removing small sections of the cortex initially
resulted in a loss of movement, but that this loss could be
recovered over time. 



THE FIRST BRAIN
EXPERIMENTS
American psychologist Karl Lashley, built on this work, he used
ablation on chimpanzees, monkeys, and rats in an effort to locate
the part of the brain responsible for learning and memory. 

He taught his animals tasks and then used brain lesioning to see
whether memory loss occurred. 

 The experiments allowed him to develop the two brain function
principles:

EQUIPOTENTIALITY
The idea that healthy areas
of the cortex can take over

the function of injured
parts.

Complex functions are often carried
out by large areas of the brain that

function as a whole, and that if part
of the brain is destroyed, then

impairments in function will depend
on the amount of tissue lost..

MASS ACTION



THE FIRST BRAIN
EXPERIMENTS

Another technique used in some of the earliest known brain
experiments was direct electrical stimulation of the brain. 

Nerve cells in the brain (the neurons) generate weak electrical
signals. These signals can be picked up by electrodes, which are
small wires used to electrically stimulate biological tissues or to
measure electrical activity in these tissues. 

If an electrode is placed on or into a specific area of the brain and
stimulation leads to a bodily response (e.g. muscle activation), it
can be assumed that area of the brain is responsible for that action. 

Early use of electrical stimulation of the brain was reported by two
German doctors: Gustav Fritsch (1838–1927) / Eduard Hitzig (1838–
1907). Using electrodes on the brain of a dog, they discovered that
stimulating areas in the motor cortex led to movements on the
opposite side of the dog’s body. 



There are far fewer experiments using electrical stimulation with
humans. Most have been focused on understanding conditions
such as epilepsy. Canadian neurosurgeon Wilder Penfield (1891–
1976) sought to remove the sections of the brain that
contributed to epileptic seizures.

To achieve this, he needed to locate abnormally and normally
functioning brain tissue. By electrically stimulating different
areas of the human brain using an electrode and recording the
responses of his patients, most of whom were conscious during
the procedure. 

Penfield was able to pool data collected over more than 20 years
to create a ‘brain map’, linking brain areas and functions. These
maps are still in use today. 

THE FIRST BRAIN
EXPERIMENTS



NEUROIMAGING TECHNIQUESNEUROIMAGING TECHNIQUES

A NEUROIMAGING TECHNIQUE IS ONE THAT CAPTURES AN IMAGE OF THE BRAIN. 
 A range of neuroimaging techniques were developed in the twentieth century, mostly for medical diagnostic purposes, and
these are much less invasive than previous techniques, which required the brain to be exposed. 

Neuroimaging techniques can be categorised as structural or functional:

 STRUCTURAL NEUROIMAGING
TECHNIQUES, SUCH AS MRI AND CT,
OBTAIN IMAGES OF THE ANATOMY

OF THE BRAIN. 

FUNCTIONAL NEUROIMAGING TECHNIQUES, SUCH
AS PET AND FMRI, VIEW THE BRAIN ‘LIVE’ DURING

 A RESPONSE AND PROVIDE INFORMATION ABOUT
BOTH FUNCTION AND STRUCTURE.



COMPUTERISED
TOMOGRAPHY (CT) 

Combines a series of x-ray images taken from different angles to create cross-sectional images of the
body. 
The patient may be required to take or be injected with a substance referred to as ‘contrast’. This is a
dye that helps to make certain structures more visible.
These images can be used to locate a brain tumour, observe changes in the brain from conditions

such as Alzheimer’s or Parkinson’s disease, or determine the degree of brain injury following an injury

or stroke. 



MAGNETIC RESONANCE
IMAGING (MRI) 

A technique that uses magnetic fields to activate atoms in the brain, which then allows a computer to

generate an image of the brain. 

This can be used to diagnose structural abnormalities in the brain. 

Images produced by MRI are more detailed and clearer than those produced by CT. This imaging

technique is used to identify cancerous tissue, signs of a stroke, or more subtle abnormalities, such as

those seen in multiple sclerosis (MS) and other neurological disorders. 



POSITRON EMISSION
TOMOGRAPHY (PET)

A technique that provides information not only about brain structure

but also about the brain’s activity and function, in full colour. 

Participants are often asked to engage in some kind of activity, while

images are taken of the ‘live brain’ at work.

Before performing the activity, patients are injected with a glucose

solution containing a radioactive tracer. The amount of glucose used

by areas of the brain during the task can then be recorded, as it is

assumed that active neurons will have increased blood flow. 

PET scans use a colour code to indicate areas of high and low brain

activity, which allows researchers to determine which areas of the

brain are more closely aligned to certain tasks. 



FUNCTIONAL MAGNETIC
RESONANCE IMAGING (FMRI) 

Works by measuring oxygen consumption in

the brain with the assumption that blood is

more oxygenated in active areas of the brain. 

An advantage of this technique over PET is

that it does not expose participants to

radioactive tracers.

As with PET, coloured images are produced

showing areas of higher (red) and lower

(blue) activity.

fMRI produces more detailed and accurate

pictures than PET and can produce more

images in rapid succession, making it the

preferred imaging technique in psychological

research. 



CT MRI PET FMRI

A combination of a
series of x-ray

images taken from
different angles to

create cross-
sectional images of

the body.

A technique that
uses magnetic fields to
activate atoms in the

brain, which then
allows a computer to
generate an image of

the brain.

A technique that provides
information not only about

brain structure but also
brain activity and function,
in full colour, by observing
the use of glucose by cells

in the brain.

A technique that
shows brain
activity by

measuring oxygen
consumption by
cells in the brain.

NEUROIMAGING
TECHNIQUES



The hindbrain,
midbrain,
forebrain 
and cerebral
cortex 

The roles of the hindbrain, midbrain,
and forebrain, including the cerebral
cortex, in behaviour and mental
processes

Study Design
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the cerebellum

medulla oblongata 

pons (Figure 5B–8). 

The hindbrain is located in the lower back part

of the brain and is made up of three main

structures: 

This region of the brain is involved

in supporting vital bodily processes, 

such as breathing and sleep. 

Regions of the brain 
The bra in  i s  d iv ided into  four  ma jor  reg ions  –  the
hindbrain ,  midbrain ,  forebrain ,  and cerebral  cortex  

The hindbrain

Midbrain

Forebrain

Hindbrain

The cerebral cortex

(outer layer of the brain)

Cerebellum
Pons

Medulla oblongata



Cerebellum

The cerebellum receives commands from the cerebral cortex and is involved

in helping to carry those out. 

 

The cerebellum is involved in a range of bodily functions, such as

coordinating voluntary movements, balance, posture, and movements

associated with speech and vision. 

 

It ensures that when we make a movement that involves multiple muscle

groups, like picking up a cup, it occurs smoothly and is well coordinated.

This happens almost without conscious thought, with the cerebellum

activating the required muscles and the degree to which they are engaged. 

 

The cerebellum is also involved in learning and memory, as it helps us to

develop motor skills by storing the necessary control information, such as

what movements are required to play an instrument or ride a bike.

Cerebellum



This area contains the control centres for many

of the autonomic functions of the body, such as

heart rate, breathing, salivating, blood

pressure, swallowing, vomiting, and sneezing. 

Damage to this area of the brain can cause

death or lead to severe health problems. 

Medulla oblongata 

Medulla oblongata



The pons is located above the medulla oblongata and

below the midbrain. 

 

The pons acts as a ‘bridge’, connecting the cerebellum

and cerebral cortex, but it is also involved in sleep,

arousal, facial expressions, and hearing. 

Pons

Pons



The midbrain
The midbrain is in the centre of the brain and sits at the topmost
part of the brainstem. 

It works to connect the upper and lower areas of the brain. 

The midbrain is involved in auditory and visual processing and
plays a role in motor control, pain inhibition, and reward-based
learning patterns.

Midbrain

Forebrain

Hindbrain

The cerebral cortex

(outer layer of the brain)



The
midbrain

Reticular formation 
An area of the midbrain that plays a role in maintaining arousal, consciousness, and motor

control.

Contains a specialised system called the reticular activating system (RAS), which, when

stimulated, causes alertness and awakening. The groupings of neurons that together make

up the RAS are ultimately responsible for attention, arousal, control of muscles, and the

ability to focus. 

Substantia Nigra
One of the largest collections of dopamine-producing

neurons in the brain. Dopamine is a neurotransmitter

involved in movement and coordination. 

Parkinson’s disease, which is characterised by tremors and difficulty with movements,

is linked to nerve cell damage in the midbrain.



THE FOREBRAIN

Midbrain

Forebrain

Hindbrain

The cerebral cortex

(outer layer of the brain)The largest region of the brain. 

The neurons in the forebrain connect with both the

midbrain and hindbrain and play an important role

in coordinating brain activity.

It is made up of many important structures, including

the entire cerebrum, the thalamus, the

hypothalamus, the pineal gland, and the limbic
system. 



Thalamus

Forebrain

Hindbrain

The cerebral cortex

(outer layer of the brain)
THALAMUS
The thalamus has two halves, located side-by-

side but each in a separate hemisphere of the

brain. 

Its most significant function is to relay
information to the relevant sections of the

cerebral cortex for additional processing. In

particular, sensory information (except smell)

comes via the thalamus, where processing and

relay occur.

It plays a major role in regulating arousal, with connections to

the reticular formation and RAS system. 

It also plays a role in attention and assists us in focusing on

important information. In particular, by filtering the huge

amounts of incoming sensory information, allowing us to

focus on the information most required at that time. 

Cerebrum

Thalamus
Hypothalamus

Midbrain



Different systems and parts of the
body send signals to the brain

If the brain encounteres any
changes in the environment it

alerts the hypothalamus to any
unbalanced factors that need to

be addressed.

The hypothalamus then responds
by releasing or sending signals to
release the right hormones into
the bloodstream to balance the

body. 

Hypo’ means ‘under’, so naturally, the

hypothalamus can be found right under the

thalamus. 

The size of an almond, this tiny structure is

involved in connecting the hormonal and nervous

systems via the pituitary gland. It regulates the release 

of many hormones that play a role in maintaining homeostasis
through the control of body temperature, hunger, thirst, and sleep. 

HYPOTHALAMUS
Cerebrum

Thalamus
Hypothalamus

The hypothalamus is part of the limbic system. This system is a set of interconnected

brain structures that play a role in how we experience emotions. The limbic system

also plays a role in behaviour control and the formation of long-term memories. 

Damage to the hypothalamus can lead to issues with controlling body temperature,

continuing to feel hungry after eating (which can result in developing an eating

disorder), problems sleeping, and a change in libido, or sex drive. 



The cerebrum is the uppermost part of the brain and contains two cerebral hemispheres,

which are separate but partially joined by the corpus callosum. 

The corpus callosum allows information to be exchanged between the two cerebral

hemispheres. 

The cerebrum is responsible for directing the conscious motor activities of the body, as well

as for receiving and processing a range of sensory information. 

CEREBRUM

Cerebrum

Thalamus
Hypothalamus



processing of complex sensory information

initiation of voluntary movements

language

symbolic thinking

emotion regulation

The sensory areas are involved in receiving and processing sensory information

The motor areas initiate voluntary movement

The association areas are extraordinarily important as they integrate information from

multiple brain regions, enabling complex cognitive processes such as language,

creativity, and decision-making 

The cerebral cortex forms extensive connections with the areas below it (subcortical

areas). It plays a role in a range of brain functions, including:

To assist with understanding the role of this large portion of the brain, it is often simplified

into three areas: the sensory, motor, and association areas:

CEREBRAL CORTEX

Midbrain

Forebrain

Hindbrain

The cerebral cortex
(outer layer of the brain)



THE CEREBRAL
HEMISPHERES FRONT

BACK

LEFT RIGHT
Analytical processing 
Language (verbal)
Ordered sequencing 
Rational thought
Logic and planning
Right field vision
Right side motor
skills

Spatial and visual
thinking 
Emotional recognition
and thought 
Creativity 
Imagination 
Left field vision 
Left side motor skills 
Non-verbal 

The two cerebral hemispheres
extend from the front to the
back of the brain. Each
hemisphere controls motor and
sensory functions on the
opposite side of the body. 

Hemispheric specialisation 
When one cerebral hemisphere
has a specialised function that is
not possessed, or is controlled to
a lesser extent, by the other



CORTICAL
LOBES OF THE
CEREBRAL
CORTEX 
Both cerebral hemispheres are
made up of four cortical lobes:
the frontal, parietal, temporal,
and occipital lobes. These are
each made up of motor, sensory
and association areas. 

FRONTAL LOBE

FRONTAL LOBE

FRONTAL LOBE
FRONTAL LOBE

PARIETAL  LOBE

PARIETAL  LOBE

PARIETAL  LOBE
PARIETAL  LOBE

TEMPORAL  LOBE

TEMPORAL  LOBE

TEMPORAL  LOBE

OCCIPITAL LOBE

OCCIPITAL LOBE

OCCIPITAL LOBE

SIDE BACK

FRONT TOP



FRONTAL LOBE
This area of the brain is particularly important in the planning,

sequencing, and executing of voluntary motor activity. 

There are three areas of the frontal lobe that play a role in

each of these functions: the prefrontal cortex, premotor
cortex and primary motor cortex. 

PREFRONTAL CORTEX
An important association area that is involved not only in planning the

required motor sequence to carry out a voluntary movement, it is also

involved in:

Attention
Smbolic thinking
Initiating and inhibiting behaviours

Reasoning
Problem-solving
Emotional regulation

Once a motor sequence has been planned by the prefrontal cortex, it is passed onto the premotor cortex.

PRIMARY MOTOR
CORTEX

FRONTAL LOBE



THE FRONTAL LOBE

PREMOTOR CORTEX &
PRIMARY MOTOR CORTEX

The premotor cortex prepares the sequence of movements and sends

this information to the rear portion of the frontal lobe, the primary

motor cortex. 

The primary motor cortex sends neural messages to the skeletal muscles

and is therefore involved in the initiation and execution of voluntary

movements. The left primary motor cortex is responsible for controlling

voluntary movements on the right side of the body, and the right

controls movements on the left side of the body. 



Different regions of the primary motor cortex are

responsible for movements associated with different

areas of the body. 

Areas of the body that require precision movements

and over which we have significant control, such as

our fingers and thumbs, receive a 

greater area of the motor cortex. 

Less space is allotted to areas of 

the body requiring uncomplicated 

movements or to areas over which we 

require less control, such as the back or thigh muscles. 

THE FRONTAL LOBE

PRIMARY MOTOR CORTEX BROCA'S AREA
This area of the brain contributes to clear and

fluent speech by coordinating the movements

of the muscles involved in this process. 

Broca’s area also sends and receives

messages from other areas of the brain

involved in language, such as|

those that assist with 

understanding the meaning 

of words, which contributes to

overall speech production. 



TEMPORAL LOBE

This lobe plays a significant role in receiving and processing

sounds from the ears, as well as in memory, emotional

responses to sensory information, and some visual perception,

such as our ability to recognise faces and identify objects. 

The primary auditory cortex (a part of the temporal lobe)

assists us in identifying and responding to sound, with

different parts of the cortex responding to different types of

sound, such as a high or low pitch. 

Wernicke’s area
A specialised area of the left temporal lobe that plays a critical role
in understanding the sounds involved in speech. This helps us to
understand the words we are hearing. 



This lobe comprises areas involved in spatial awareness, spatial reasoning, attention,
and receiving and processing somatosensory information. 

The parietal lobe contains the primary somatosensory cortex.
The role of the primary somatosensory cortex is to receive and process sensory
information from a range of body areas, including the fingers, hands, arms, feet, legs,
face, lips, tongue, and genitals. 

The Parietal Lobe

Areas of the body that are more sensitive than others
are devoted more area in the primary somatosensory
cortex than others (e.g. the fingers are allotted a
greater area than the knee). 

Somatosensory homunculus – a human body
modified so that body regions are given sizes in
proportion to the corresponding area they have in the
primary somatosensory cortex.



The Occipital Lobe
The occipital lobe of the brain plays a crucial role in vision.
This area of the brain is divided into multiple areas
associated with vision, including the primary visual cortex. 

The primary visual cortex receives and processes
information from visual sensory receptors in the retina of
both eyes, with the left half of each eye sending information
to the visual cortex in the left occipital lobe and the right
half of each eye sending information to the visual cortex in
the right occipital lobe. In this way, each hemisphere
receives and processes half of the visual information. 



Frontal Lobe
Important in the planning,
sequencing and executing

of voluntary motor
activity. 

Parietal Lobe
Involved in spatial
awareness, spatial

reasoning, attention and
receiving  and processing

somatosensory
information. 

Occipital Lobe
Plays a crucial role in

vision. 
 

Temporal Lobe
Plays a significant role in
receiving and processing
sounds from the ears, as
well as in memory and

emotional responses to
sensory information. 

 

SUMMARY



HOW ARE BEHAVIOUR AND MENTAL 
PROCESSES SHAPED?

ROLE OF THE BRAIN IN 
MENTAL PROCESSES 
AND BEHAVIOUR

CHAPTER

5

Introduction
Have you ever stopped to think about all the complex work that your brain carries out in a day, 
let alone in your lifetime? If you do stop to ponder this, you may consider the multitude of roles 
the brain plays to keep you alive and allow you to go about your day-to-day tasks. This includes 
regulating the beating of your heart, playing a role in the breakdown and digestion of food you eat, 
ensuring you receive an adequate supply of oxygen, focusing your attention on objects in your field 
of view as you move about, filtering and processing all the noises you pick up through your ears 
and giving meaning to the words and symbols you see on a page as you read – just to name a few!
This chapter will consider how humans’ understanding of the role of the brain has evolved over 
time and will detail our most recent understanding of how particular structures are involved in 
behavioural and mental processes.
In Section 5B, we look closely at the different roles of the parts of the brain. However, at the start 
of that section, you have the opportunity to complete an optional review of the components of 
the nervous system, which also serves as a scientific foundation for Units 3&4. This knowledge is 
not required by the Study Design until Year 12, so your teacher may decide to introduce it here or 
leave it until Units 3&4.

Curriculum
Area of Study 2 Outcome 2
How are mental processes and behaviour influenced by the brain?

Study Design: Learning intentions – at the end of this chapter I will be able to:

• Different approaches 
over time in 
understanding the 
role of the brain 
in behaviour and 
mental processes

5A   Understanding the role of the brain
5A.1  Understand and describe the influence of different approaches 

over time to understanding the role of the brain in behaviour 
and mental processes

5A.2  Distinguish between different approaches over time to 
understanding the role of the brain in behaviour and 
mental processes

5A.3  Outline how neuroimaging reveals the role of the brain in 
behaviour and mental processes

UNIT
1
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Study Design: Learning intentions – at the end of this chapter I will be able to:

• The roles of the 
hindbrain, midbrain 
and forebrain, 
including the 
cerebral cortex, 
in behaviour and 
mental processes

5B    The hindbrain, midbrain, forebrain and cerebral cortex
5B.1  Understand the role of the hindbrain, midbrain and forebrain, 

including the cerebral cortex, in behaviour and mental processes
5B.2  Describe the role of the hindbrain, midbrain and forebrain, 

including the cerebral cortex, in behaviour and mental processes
5B.3  Distinguish between the role of the hindbrain, midbrain and 

forebrain, including the cerebral cortex, in behaviour and 
mental processes

5B.4  Apply my understanding of the roles of the hindbrain, midbrain 
and forebrain, including the cerebral cortex, in behaviour and 
mental processes

VCE Psychology Study Design extracts © VCAA; reproduced by permission

Key Science Skills
 • Demonstrate ethical conduct and apply ethical guidelines when undertaking and reporting 

investigations
 • Demonstrate safe laboratory practices when planning and conducting investigations by using 

risk assessments that are informed by safety data sheets (SDS), and accounting for risks
 • Apply relevant occupational health and safety guidelines while undertaking practical 

investigations

Glossary
Ablation
Autonomic nervous system
Axon
Axon terminals
Brain–heart debate
Broca’s area
Central nervous system (CNS)
Cerebellum
Cerebral cortex
Cerebral hemispheres
Cerebrum
Computerised tomography 

(CT)
Dendrites
Electrodes
Equipotentiality
Forebrain
Frontal lobe
Functional magnetic resonance 

imaging (fMRI)

Hemispheric specialisation
Hindbrain
Homeostasis
Hypothalamus
Lesioning
Limbic system
Magnetic resonance imaging 

(MRI)
Mass action
Medulla oblongata
Midbrain
Mind–body problem
Motor information
Myelin
Nerve impulse
Neurons
Neurotransmitter
Occipital lobe
Parasympathetic nervous 

system

Parietal lobe
Peripheral nervous system 

(PNS)
Phrenology
Pons
Positron emission tomography 

(PET)
Reticular activating system 

(RAS)
Reticular formation
Sensory information
Somatic nervous system
Substantia nigra
Sympathetic nervous system
Synapse
Temporal lobe
Thalamus
Wernicke’s area
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 Concept map 

Our evolving understanding of the role of the brain in behaviour and mental processes 

5A Understanding the role of the brain

See the Interactive Textbook for an interactive version of this concept map
interlinked with all concept maps for the course.

5B The hindbrain, midbrain, forebrain and cerebral cortex

Forebrain

Midbrain
Hindbrain

The cerebral cortex is the outer
layer of the forebrain

Revealing the brain structures responsible for
behavioural and mental processes

Brain–heart debate
(c475BCE – c1650) 

Mind–body problem
(c1640 – now)

Phrenology
(1796 – c1840s)

Brain experiments
(c1800 – now)

Neuroimaging
(1890s – now)

500 BCE

Year

1500 CE 2000 CE

228 CONCEPT MAP

 
Final pages • Cambridge University Press and Assessment © Gallagher, et al 2022 • 978-1-009-25401-4• Ph 03 8671 1400



Understanding the role of the brain
Study Design:
Different approaches 
over time in 
understanding the role 
of the brain in behaviour 
and mental processes

Glossary:
Ablation
Brain–heart debate
Computerised tomography (CT)
Electrodes
Equipotentiality
Functional magnetic resonance imaging (fMRI)
Lesioning
Magnetic resonance imaging (MRI)
Mass action
Mind–body problem
Phrenology
Positron emission tomography (PET)

5A 

ENGAGE
Why is understanding the brain challenging?
Given the sophisticated modern world in which we live, you may assume that we know 
all there is to know about the inner workings of the brain. This is not the case. Although 
much time and effort have been spent studying the brain to understand it better and 
to help diagnose and treat its associated health conditions, there are still many things 
about the brain that remain unknown. One of the most amazing things about the brain 
is its ability to reroute and alter the way in which it functions in response to injury, 
weakness or change. This adaptability and the interconnectedness of the different parts 
of the brain make it challenging to study, as changes in one area can have far-reaching 
implications. In this section, we discuss some of the different approaches over time that 
have helped humans extend their understanding of the role of the brain.

EXPLAIN
Features and functions of the brain
The brain is made up of about 100 billion neurons, 
or nerve cells, and is connected to the remainder 
of the body via the spinal cord and associated 
peripheral nerves. The nervous system is described 
in Section 5B. There are also interactions between 
the brain and the endocrine, or hormonal, system 
that allow the brain to have a hand in virtually all 
bodily processes. Not only does the brain contribute 
to bodily processes, but it also contributes to what 
we consider our ‘humanness’, or what sets us apart 
from other animals. Our brain contributes to our 
ability to imagine, develop complex languages and 
communication tools, problem solve and reason, and 
have hopes and dreams for the future. Figure 5A–1 The complex networks and 

structures that make up the brain are more 
apparent from below than from above.

VIDEO 5A–1 
THE ROLE OF 
THE BRAIN

5B THE 
HINDBRAIN, 
MIDBRAIN, 
FOREBRAIN 
AND CEREBRAL 
CORTEX

LINK
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The average adult brain takes up 
approximately 1300 cm3 of space and weighs 
around 1.4–1.5 kg. If you were to bore through 
the hard, bony case enclosing the brain (the 
skull), you would encounter three layers of 
membrane, referred to as meninges, which 
protect the soft, squishy inner organ. In 
addition to these two layers of protection, the 
brain is surrounded by cerebrospinal fluid, 
which circulates between the meninges and 
acts as an additional cushion should the brain 
encounter any sudden movements or knocks. 
Finally, a network of arteries supplies a rich 
blood flow to the billions of neurons and other 
cells that make up the brain so that they can 
carry out their vital work.
In this section, we will explore the influence of 
different approaches over time to understanding 
the role of the brain (Figure!5A–3). Then, in 

the next section, we will explore in greater detail the structure and function of parts of  
the brain.

Brain–heart debate
(c475 BCE – c1650) 

Mind–body problem
(c1640 – now)

Phrenology
(1796 – c1840s)

Brain experiments
(c1800 – now)

Neuroimaging
(1890s – now)

500 BCE

Year

1500 CE 2000 CE

Figure 5A–3 Our understanding of the role of the brain and the techniques used to investigate it 
have changed over time.

The brain–heart debate
Over time, there have been many advances in the ways in which people have studied and 
come to understand the role of the brain. As technology has evolved, these approaches have 
become more complex and our ability to gather data to support our understanding of the 
role of the brain has improved.
The brain–heart debate considers whether or not our thoughts, feelings and behaviours 
originate from our brain or our heart. In today’s world, this might seem like an easy 
question to answer, but as seen in some of the earliest recorded documents by Greek 

Brain–heart 
debate 
the question 
of whether our 
thoughts, feelings 
and behaviours 
originate from our 
brain or our heart

Figure 5A–2 The brain is surrounded by the protective layers of 
the skull (beige) and the meninges and cerebrospinal fluid (shown 
combined as the purple layer).

Skull

PPS
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philosophers, it has historically been a hotly debated topic. One 
Greek philosopher who engaged actively in this debate was Alcmaeon 
(approximately 475 BCE), one of the first known writers to identify 
mental processes as being housed in the brain and conclude that 
sensory organs, such as the eye, were connected to the brain. On the 
other side of the debate, Greek philosophers such as Empedocles 
(approximately 494–430 BCE) and Aristotle (384–322 BCE) argued 
that mental processes were located in and around the heart, and 
Empedocles also argued that perceptions were formed in the blood. 
This contributed to the brain–heart debate among philosophers. It is 
worth mentioning that Aristotle’s ideas dominated scientific thought 
in Europe and neighbouring regions until the seventeenth century.
In addition to Alcmaeon, other Greek physicians, such as Hippocrates 
(460–375 BCE) and Herophilus (335–280 BCE), believed that mental 
processes and emotion arose from the brain. Much of their thinking 
came from their work dissecting the bodies of animals and some 
humans and then detailing their findings in notes for their colleagues 
and the wider world.
Another influential Greek physician who supported the brain 
hypothesis was Galen (129–216 CE). Galen made many of his 
discoveries through treating Roman gladiators. Through this work, 
he observed that injury to the head and brain affected behaviour, 
while gladiators who had injuries to their hearts were still able to 
think and reason. Galen concluded that this demonstrated that such 
processes did not lie within the heart, and through additional tests, 
he determined that they were housed in the brain. Although some of 
Galen’s ideas about the brain and its functions were inaccurate, he was 
correct about many things. Nevertheless, incorrect ideas about the role 
of the brain and heart persisted into the nineteenth century, although 
they underwent refinement over time.
Although there is a two-way connection between the heart and the 
brain, with the heart having an influence how we think, feel and behave, and vice versa, in 
the twenty-first century, with overwhelming amounts of data collected from thousands of 
studies, it is accepted that the brain houses the body’s mental processing and is where the 
instructions to carry out behaviours are processed and dispatched.

The mind–body problem
You may have never stopped to consider the deep connections 
between the mind and the body, but there are many. The mind–body 
problem concerns the extent to which these two entities are the same or 
separate things. Questions that arise from this problem include, ‘Is the 
mind part of the body?’ or ‘Is the body part of the mind’ and ‘Who is in 
charge: the mind or the body?’
To engage in this discussion, it is useful to understand that when 
referencing the mind, we are referring to a non-physical entity – the 
conscious ‘thinking’ you that experiences your thoughts – whereas 
the body, including the brain, is the physical entity that carries out 
biological processes.

Figure 5A–4 One Greek philosopher 
who believed mental processes were 
located around the heart was Aristotle.

Figure 5A–5 The Greek physician 
Galen’s work was influential on the 
brain side of the brain–heart debate.

Figure 5A–6 The influence of the 
body on the mind has been deeply 
considered over time.

Mind–body 
problem 
the extent to 
which the mind 
and the body 
are the same or 
separate things
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Prior to the view set forth by the seventeenth-century French 
philosopher Rene Descartes, most Western philosophers, influenced 
by Aristotle, considered the mind and body to be one and the same. 
Aristotle believed that the soul (roughly equivalent to what we refer 
to as the mind) was the living essence of a person’s physical body. In 
the seventeenth century, Descartes outlined his theory of ‘dualism’, in 
which he suggested that the mind and the body were separate entities, 
one physical in nature and one non-physical. He contended that they 
interacted via the pineal gland, a small structure located deep in the 
brain. Descartes believed that the body could influence the mind and 
the mind could influence the body, and that this two-way interaction 
contributed to our thoughts, sensations and bodily emotions.
Although he was wrong about the pineal gland, which we now 
know plays a key role in regulating the body clock, Descartes moved 
human understanding and discussions forward regarding the 
interaction between mind and body. Over time, scientists have come 
to understand that the mind and the body can influence one another 
in myriad ways, and there is no one central structure that forms a 
link between the two. Indeed, the vast array of linkages, interactions 

and how we might be able to influence these remains an active, and fascinating, area of 
scientific research.
In addition to continuing to study mind–body interactions, modern science continues to 
devote a great deal of attention to one specific part of the body – the brain. Much research is 
being conducted on our conscious experience and the activity of our brain. Questions posed 
include, ‘Is our mind aware of our brain activity’ and ‘Can we be consciously aware without 
experiencing brain activity?’ Questions such as these are likely to keep scientists interested in 
the mind and the body, including the brain, for many years to come.

Phrenology
Although now discredited by science, 
phrenology was the study of the shape 
of the skull as an indicator of the 
extent of one’s mental faculties and 
character traits. Through his studies and 
comparisons of animal and human skulls 
and brains, German doctor Franz Joseph 
Gall (1758–1828) became convinced 
that each part of the cerebral cortex 
was enlarged or reduced depending 
on the individual’s mental faculties, 
traits and personality, and that these 
differences resulted in subtle changes in 
the contours of the skull that could be 
felt externally. Gall believed that certain 
areas of the brain were responsible for 
specific functions and that bumps and 
indentations on the head could be linked 
to the personality, character and abilities 
of the individual.

Figure 5A–7 French philosopher Rene 
Descartes outlined a theory called 
‘dualism’.

Phrenology 
the study of 
the shape of 
the skull as an 
indicator of the 
extent of one’s 
mental faculties 
and character 
traits

Figure 5A–8 Science has come a long way 
in its understanding of the brain and how it 
functions. This phrenology chart was published 
in ‘Phrenological Journal and Life Illustrated’ by 
Samuel Wells in 1865.
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Assisted by his colleague Johann Spurzheim (1776–1832), Gall sought evidence for his ideas 
by examining the skulls of people in places such as prisons and hospitals, based on which he 
developed a system of 27 ‘faculties’, each of which he believed belonged to a different region 
of the head. 
These were:
 • reproductive instincts
 • the love of one’s offspring
 • affection and friendship
 • self-defence, courage and fighting
 • carnivorous or murderous instincts
 • guile, acuteness and cleverness
 • sense of property and the tendency to 

steal
 • pride, arrogance, haughtiness, love of 

authority and loftiness
 • vanity, ambition and love of glory
 • circumspection and forethought
 • aptitude for being educated
 • sense of locality and place
 • recollection of people

 • verbal memory
 • language ability
 • sense of colours
 • sense of sound and musical talent
 • mathematical abilities
 • mechanical abilities
 • intelligent choices and good judgement
 • metaphysics
 • satire and wit
 • poetic talent
 • kindness, compassion, sensitivity and 

moral sense
 • imitation and mimicry
 • religiosity
 • perseverance and firmness of purpose.

Spurzheim went on to promote phrenology in the United States and the United Kingdom, 
where it became quite popular. Over time, the method began to be exploited for making 
behavioural and personality assessments, and by the 1850s it had become discredited.
Although phrenology as a science has been discounted, Gall’s idea that particular areas 
of the brain play a significant role in the functioning of different areas of the body was 
accurate. This is now referred to as localisation of function. However, in reality, many areas 
of the brain are involved when we think, feel and act.

Check-in questions – Set 1
1 Describe the brain–heart debate in understanding the role of the brain.
2 Explain how phrenology described the role of the brain.
3 Describe the mind–body problem.

The first brain experiments
Many experiments that were once conducted on the brains of humans and animals would 
be considered unethical by today’s standards. However, exploring some of these approaches 
helps us to understand how we have come to ascertain many of the functions of the brain.
Some of the earliest known experiments on the brain involved removing brain tissue using 
a procedure called ablation to determine whether this caused any changes in behaviour 
or function. Pierre Flourens (1794–1867) was a French physiologist who performed brain 
ablation by lesioning on animals (e.g. rabbits and pigeons) to determine what effect this 
would have. His work challenged the notions of phrenology and established the idea of 
‘holistic’ brain function. He found that removing small sections of the cortex initially resulted 
in a loss of movement, but that this loss could be recovered over time. He believed that the 
remaining areas of the cortex were able to take up the function that was initially lost.

Ablation 
the surgical 
removal or 
destruction 
of tissue (e.g. 
brain tissue) 
by lesioning or 
using electrodes

Lesioning 
the creation of 
small areas of 
damage (lesions) 
in the brain
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Equipotentiality 
the ability of 
healthy areas 
of the cortex to 
take over the 
functions of 
injured parts

Mass action 
the involvement 
of large areas 
of the brain 
in functioning 
as a whole in 
order to carry 
out complex 
functions

Electrodes 
small wires used 
to electrically 
stimulate 
biological tissues 
or measure 
electrical activity 
in these tissues

Figure 5A–10 An artist’s impression of the 
concept of electrodes to stimulate the brain 
and record brain activity.

Figure 5A–9 Early brain experiments involved lesioning the brain. This kind of neurosurgery is now 
done only very rarely and under strict controls.

The American psychologist Karl Lashley, building on the work of Pierre Flourens, used 
ablation on chimpanzees, monkeys and rats in an effort to locate the part of the brain 
responsible for learning and memory. Lashley taught his animal subjects tasks and then 
used brain lesioning to see whether memory loss occurred. From this, he was able to 
conclude that learning and memory are situated throughout the brain rather than in a 

single location. The experiments that Lashley conducted led him 
to develop the two brain function principles of equipotentiality 
and mass action. Equipotentiality is the idea that healthy areas of 
the cortex can take over the function of injured parts, while the 
concept of mass action holds that complex functions are often 
carried out by large areas of the brain that function as a whole, 
and that if part of the brain is destroyed, then impairments in 
function will depend on the amount of tissue lost.
In addition to ablation and lesioning, another technique used in 
some of the earliest known brain experiments was direct electrical 
stimulation of the brain. As you may know, the nerve cells in 
the brain (the neurons) generate weak electrical signals. These 
signals can be picked up by electrodes, which are small wires 
used to electrically stimulate biological tissues or to measure 
electrical activity in these tissues. If an electrode is placed on or 
into a specific area of the brain and stimulation leads to a bodily 
response (e.g. muscle activation), it can be assumed that area of 
the brain is responsible for that action.
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Early use of electrical stimulation of the brain was reported by two German doctors: Gustav 
Fritsch (1838–1927) and his colleague Eduard Hitzig (1838–1907). Using electrodes on the 
brain of a dog, they discovered that stimulating areas in the motor cortex led to movements 
on the opposite side of the dog’s body.
Experiments using electrical stimulation with humans, as opposed to animals, are far 
fewer and have mostly focused on understanding conditions such as epilepsy. For example, 
Canadian neurosurgeon Wilder Penfield 
(1891–1976) sought to remove the 
sections of the brain that contributed 
to epileptic seizures. To achieve this, he 
needed to locate abnormally and normally 
functioning brain tissue. He therefore set 
about electrically stimulating different 
areas of the human brain using an 
electrode and recording the responses of 
his patients, most of whom were conscious 
during the procedure. As a result of his 
work, Penfield was able to pool data 
collected over more than 20 years with 
other colleagues and create a ‘brain map’, 
linking brain areas and functions. Such 
maps are still in use!today.
Techniques using human subjects 
for research are virtually unheard of 
today. They are often high risk and very 
invasive, and the risk of harm is ethically 
unacceptable, according to current 
standards for human research. However, 
modern variants of ablation, lesioning 
and electrical stimulation are all still used 
occasionally in brain surgery to treat 
serious disorders, such as epilepsy.

Neuroimaging techniques
A neuroimaging technique is one that 
captures an image of the brain. A range of 
neuroimaging techniques were developed 
in the twentieth century, mostly for 
medical diagnostic purposes, and these 
are much less invasive than previous 
techniques, which required the brain to be 
exposed. When neuroimaging techniques 
are used in research, a participant is 
typically asked to think, feel or behave in a 
certain way and a concurrent image of the 
brain is obtained.

Figure 5A–11 Some of the earliest brain experiments created brain 
maps that are still in use today.

Figure 5A–12 There are many ways to view and study the!brain.
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Neuroimaging techniques can be categorised as structural or functional. Structural 
neuroimaging techniques, such as MRI and CT, obtain images of the anatomy of the brain. 
Functional neuroimaging techniques, such as PET and fMRI, view the brain ‘live’ during 
a response and provide information about both function and structure. Let’s explore 
these techniques.
Computerised tomography (CT) combines 
a series of x-ray images taken from 
different angles to create cross-sectional 
images of the body. The patient may 
be required to take or be injected with 
a substance referred to as ‘contrast’. 
This is a dye that helps to make certain 
structures more visible, thereby assisting 
with the interpretation of the images. 
These images can be used to locate a 
brain tumour, observe changes in the 
brain from conditions such as Alzheimer’s 
or Parkinson’s disease or determine the 
degree of brain injury following an injury 
or stroke.
Magnetic resonance imaging (MRI) is a 
technique that uses magnetic fields to 
activate atoms in the brain, which then 
allows a computer to generate an image 
of the brain. This can be used to diagnose 
structural abnormalities in the brain. The 
images produced by MRI are more detailed 
and clearer than those produced by CT. 
This imaging technique is used to identify 
cancerous tissue, signs of a stroke or more 
subtle abnormalities, such as those seen in 
multiple sclerosis and other neurological 
disorders.
Positron emission tomography (PET) is a 
technique that provides information not 
only about brain structure but also about 
the brain’s activity and function, in full 
colour. The participant is typically asked 
to engage in some kind of activity, while 
images are taken of the ‘live brain’ at work. 
Before performing the activity, patients are 
injected with a glucose solution containing 
a radioactive tracer. The amount of glucose 
used by areas of the brain during the task 
can then be recorded, as it is assumed that 
active neurons will have increased blood flow. PET scans use a colour code to indicate areas 
of high and low brain activity, which allows researchers to determine which areas of the 
brain are more closely aligned to certain tasks.

Computerised 
tomography (CT) 
an imaging 
technique that 
combines a 
series of x-ray 
images taken 
from different 
angles to create 
cross-sectional 
images of the 
body

Figure 5A–13 An example of images produced by 
a CT scan

Magnetic 
resonance 
imaging (MRI) 
an imaging 
technique that 
uses magnetic 
fields to activate 
atoms in the 
brain, which 
then allows a 
computer to 
generate an 
image of the 
brain

Figure 5A–14 An MRI machine

Figure 5A–15 A PET scan image

Positron 
emission 
tomography 
(PET) 
an imaging 
technique 
that provides 
information 
not only about 
brain structure 
but also activity 
and function by 
recording the 
use of glucose 
by cells in the 
brain
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Check-in questions – Set 2
1 Outline the difference between MRI and CT in imaging the brain.
2 Outline the two brain function principles of equipotentiality and mass action.

ACTIVITY 5A–1 NEUROIMAGING SIMULATIONS

There are some amazing websites where you can view a simulation of a neuroimaging 
technique in action. Use the link below to deepen your understanding of how MRI is 
used to gain a greater understanding of the structure and function of the brain. You can 
even choose to add a tumour to the patient and see how the MRI technique detects this: 
http://cambridge.edu.au/redirect/9740.

Another technique used to indicate 
brain activity is functional magnetic 
resonance imaging (fMRI). fMRI, 
available since the 1990s, works by 
measuring oxygen consumption in 
the brain with the assumption that 
blood is more oxygenated in active 
areas of the brain. An advantage 
of this technique over PET is that 
it does not expose participants to 
radioactive tracers. As with PET, 
coloured images are produced 
showing areas of higher (red) and 
lower (blue) activity. fMRI produces 
more detailed and accurate pictures 
than PET and can produce more 
images in rapid succession, making 
it the preferred imaging technique in 
psychological research.

Table 5A–1 Main features of neuroimaging techniques

CT MRI PET fMRI
A combination of 
a series of x-ray 
images taken from 
different angles to 
create cross-sectional 
images of the body.

A technique that 
uses magnetic fields 
to activate atoms in 
the brain, which then 
allows a computer to 
generate an image of 
the brain.

A technique that 
provides information 
not only about brain 
structure but also 
brain activity and 
function, in full 
colour, by observing 
the use of glucose by 
cells in the brain.

A technique that 
shows brain activity 
by measuring oxygen 
consumption by cells 
in the brain.

Functional 
magnetic 
resonance 
imaging (fMRI) 
a type of MRI 
that shows 
brain activity 
by measuring 
oxygen 
consumption in 
the brain, with 
the assumption 
that active areas 
consume more 
oxygen

WORKSHEET 
5A–1 
ADVANCES IN 
NEUROIMAGING

DOC

Figure 5A–16 An fMRI image of the brain

PPS
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5A KEY SCIENCE SKILLS

Lab safety, OHS and ethical conduct
The process of conducting a psychological experiment, such as a practical investigation 
in VCE Psychology, typically involves conducting a risk assessment to ensure that 
consideration has been given to any potential risks that may arise when the experiment is 
carried out, and for which you therefore need to plan. These risk assessments are often a 
non-negotiable requirement for an experiment to go ahead, and they are often informed 
by safety data sheets (SDS). These documents provide health and safety information 
about products, substances or chemicals that are classified as hazardous substances or 
dangerous goods. If one of these products is purchased, it should come with an SDS. An 
SDS that complies with Victoria’s Occupational Health and Safety Regulations should 
contain 16 separate sections, each of which needs to have specific information relating to 
how the chemical should be used, handled, stored, transported or disposed of.
On the following page is the first page of an SDS for a product called ‘Flammosol’. Let’s 
review this SDS carefully and consider the following questions.

5A SKILLS

Questions asking you to evaluate a proposition and justify your evaluation
In VCE Psychology, you may be asked to answer questions of a higher order than simply 
recalling information. For example, you may be asked to evaluate a proposition or stance 
and justify your answer. You will need to consider what you have learned in your VCE 
Psychology studies and how you can use this information to support your evaluation. To help 
you prepare, an example of this kind of question and a sample response are provided below.
Question
Justify whether neuroimaging techniques or the first brain experiments are likely to have 
made the greatest contribution to understanding the role of the brain over time.
Attempted answer
The first brain experiments occurred before neuroimaging techniques. Therefore, they 
are more likely to have made the greatest contribution to understanding the role of the 
brain over time.
Key points to remember
 • Start your answer by stating whether you are supporting the position that 

neuroimaging techniques or the first brain experiments made the greatest 
contribution to understanding the role of the brain over time.

 • Use examples of the information collected by these techniques to support your stance.
Suggested answer
Neuroimaging techniques, such as PET and fMRI, have provided more detailed 
information regarding the structure and function of parts of the brain than did the 
first brain experiments. The information provided by PET and fMRI includes detailed 
information regarding the location in the brain of specific functions of the body and the 
extent to which different parts of the brain are active during certain activities. Although 
the first brain experiments provided some insights in this respect, this information was 
less detailed and objective.

VIDEO 5A–2 
SKILLS: 

EVALUATING 
PROPOSITIONS 

VIDEO 5A–3 
KEY SCIENCE 

SKILLS: LAB 
SAFETY, OHS 
AND ETHICAL 

CONDUCT
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1 What information on the SDS regarding ‘Flammosol’ indicates that it could be a 
potential hazard in an experiment?

To answer this question, look at the ‘Hazard statement(s)’. Flammosol is identified as 
‘highly flammable liquid and vapour’ and ‘toxic/harmful if swallowed’.
2 For a product such as ‘Flammosol’, what steps could be taken in an experiment to 

overcome the potential hazard it poses?
To answer this question, consider the type of hazard posed by the chemical or product 
that you wish to use in your experiment and consider whether steps can be taken to 
overcome the risk posed.
For example, for Flammosol, you could ensure that the chemical is not exposed to 
an open flame, as it is highly flammable, and ensure that appropriate warnings and 
supervision are provided so that nobody involved in the experiment places the substance 
near their mouth or swallows it.
3 Practical investigations also require that relevant occupational health and safety 

guidelines are followed. List three examples of occupational health and safety 
guidelines that may be relevant to a psychological investigation.
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Section 5A questions
1 Identify an idea from phrenology that remains valid today, and explain how our 

developing understanding of that idea helped to discredit phrenology as a field of study.
2 In more recent times, the development of what factor has greatly influenced our 

understanding of the role of the brain? Justify your answer.
3 List and describe two pieces of technology that provide information about the function 

of the brain.
4 Why are brain experiments involving direct electrical stimulation virtually unheard 

of today?

ACTIVITY 5A–2 CREATE A TIMELINE

To help organise your thinking about how our understanding of the role of the brain 
has evolved over time, get a piece of A3 paper and create a timeline that lists the major 
contributors to this process and what they contributed. Once you have created your 
timeline, spend some time learning it and then see if you can write it out from scratch 
without referring to any notes.

To answer this, consider what health, safety and welfare issues may become apparent in, 
or result from, the experiment.
Examples could include psychological injury; slip, trip or fall hazards; injury from 
physically demanding tasks; noise, chemical or electrical hazards; and infectious 
disease hazards.
4 Ethical guidelines when undertaking and reporting investigations cover the issues 

of confidentiality, voluntary participation, informed consent, withdrawal 
rights, deception and debriefing. Match each of these issues with one of the 
statements below.
a Participants are free to discontinue their involvement in a study at any point 

during or after the conclusion of the study, without receiving any penalty.
b The true nature of the study is withheld from participants, when their knowledge 

of the true purpose may affect their behaviour and subsequent validity of the 
investigation.

c At the end of the study, participants are informed of the true aims, results and 
conclusions of the study, including clarifying any questions, misunderstandings or 
deception and providing support to ensure no lasting harm.

d The participants’ identities are kept anonymous, and their personal information is 
kept private, protected and secured throughout the study.

e Each participant freely agrees to participate in a study, with no pressure 
or coercion.

f Participants agree to participate in the research after they have received all the 
details of the study including the nature and purpose, methods of data collection 
and potential risks.

Suggested response
a: withdrawal rights; b: deception; c: debriefing; d: confidentiality; e: voluntary 
participation; f: informed consent
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The hindbrain, midbrain, forebrain 
and cerebral cortex

Study Design:
The roles of 
the hindbrain, 
midbrain and 
forebrain, 
including 
the cerebral 
cortex, in 
behaviour 
and mental 
processes

Glossary:
Autonomic nervous 
system

Axon
Axon terminals
Broca’s area
Central nervous system 
(CNS)

Cerebellum
Cerebral cortex
Cerebral hemispheres
Cerebrum
Dendrite
Forebrain
Frontal lobe
Hemispheric specialisation
Hindbrain
Homeostasis
Hypothalamus
Limbic system
Medulla oblongata
Midbrain
Motor information
Myelin

Nerve impulse
Neurons
Neurotransmitter
Occipital lobe
Parasympathetic nervous 
system

Parietal lobe
Peripheral nervous system 
(PNS)

Pons
Reticular activating system 
(RAS)

Reticular formation
Sensory information
Somatic nervous system
Substantia nigra
Sympathetic nervous 
system

Synapse
Temporal lobe
Thalamus
Wernicke’s area

5B

ENGAGE
Is there a neuroscience institute in Melbourne?
You may have heard of neuroscience as the scientific study of the nervous system, 
but did you know that in Melbourne there is an institute dedicated to the study of 
neuroscience and mental health? The Florey Institute of Neuroscience and Mental 
Health (Figure 5B–1) is staffed by over 600 medical researchers, who are discovering 
the secrets of the brain. Their 
quest is to prevent illness, 
advance treatment and 
bring to light cures for the 
one in four people affected 
by brain-related health 
conditions. In this section, 
we will consider what many 
of these researchers dedicate 
their careers to – neurons and 
the central and peripheral 
nervous systems. Who knows, 
you might be inspired to join 
them one day!

Figure 5B–1 The Florey Institute of Neuroscience and 
Mental Health
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LINKUNITS 3&4

Neurons 
cells that make 
up the brain 
and the nervous 
system and 
which receive 
and transmit 
information

EXPLAIN
Basics of the nervous system – optional subsection
This optional review of the nervous system revises material that you may recall from 
your previous science courses. This knowledge is not required by the Study Design 
until Year 12, so your teacher may decide to introduce it here or leave it until Units 3 
and 4. 

The role of neurons
Before delving more deeply 
into the two divisions of 
the human nervous system, 
the central and peripheral 
nervous systems, first 
consider the cells these 
comprise – neurons. At this 
stage of your school science 
journey, you are most likely 
aware that the nervous 
system of your body is a 
communication system that 
receives information from 
the external environment 
and the outside world and 
interprets and responds to 
this information as required, 
through the vast network of nerves that run the entire length of your body. These 
nerves are made up of neurons and receive information, process it and help the body 
to organise a response.
A neuron is a single nerve cell. Your body contains about 100 billion neurons, which 
form what are referred to as neural pathways. In these pathways, neurons link up to 
transmit information throughout the body. Neurons can be considered the building 
blocks, or primary functional units, of the nervous system; without them, the system 
could not function. Neurons do not all carry out exactly the same role. Many have 
specialised functions, such as receiving information, transmitting information 
between different neurons and sending information to the cells and muscles of 
the!brain.

Dendrites
A dendrite is a projection of a neuron that typically branches from the cell body and can 
receive information from other neurons. Some dendrites also contain what are referred 
to as dendritic spines, which are additional small projections off the dendrite that can 
also receive information from other neurons. These dendritic spines are believed to 
play a role in learning and memory. Dendrites and dendritic spines allow one neuron to 
potentially have thousands of interactions with other neurons.

Dendrites

Nucleus
Soma or

cell body

Axon Axon
terminal

Myelin sheath

   Directio n  of nerve impulse

Figure 5B–2 The features of a typical neuron

Dendrite 
a projection 
of a neuron 
that typically 
branches from 
the cell body 
and is able 
to receive 
information from 
other neurons

CHAPTER 5 ROLE OF THE BRAIN IN MENTAL PROCESSES AND BEHAVIOUR242

 
Final pages • Cambridge University Press and Assessment © Gallagher, et al 2022 • 978-1-009-25401-4• Ph 03 8671 1400



   Axon  
 a fibre that 
transmits nerve 
signals 

  Nerve impulse  
 an electrical 
message that 
travels along the 
axon of a neuron 

Myelin
 a fatty substance 
that acts as an 
insulator to stop 
nerve signals 
leaking out, 
and which also 
helps speed 
up the flow of 
information  

   Axon terminals  
 structures at 
the end of the 
axon that store 
and release 
neurotransmitters 

  Neurotransmitter  
 a chemical 
produced 
by a neuron 
that carries a 
message across 
the synapse to 
another neuron; 
produced 
within the 
nervous system, 
including 
muscles, organs 
and glands 

  Synapse  
 the point of 
communication 
between two 
neurons or 
between a 
neuron and a 
target cell, such 
as a muscle or 
gland cell  

  Soma or cell body 
 The soma or cell body receives information from the dendrites, which then passes down 
the axon. It also contains the nucleus with the neuron’s genetic code, which enables it 
to reproduce through mitosis. The soma or cell body can therefore be considered the 
coordinating centre of the nerve cell.  

  Axon 
 The   axon   is sometimes referred to as a nerve fibre. It transmits signals, allowing the 
neuron to send information to multiple other cells. The signals that travel along the 
axon are often referred to as electrical messages,   nerve impulses   or action potentials. 

  Myelin 
 Covering most of the axons in the human body is a fatty substance referred to as 
myelin  . It can be thought of as a form of insulation that helps to speed up information 
transmission in the nervous system.  

  Axon terminals, synapses and neurotransmitters 
 The information transmitted through a neuron always travels in the same direction, 
from the dendrites to the cell body, down the axon and to the   axon terminals   at the end 
of the axon. These store and release a chemical messenger called a   neurotransmitter  . 
This chemical messenger takes the information from one neuron to be transmitted to 
another. This occurs across a gap between neurons, referred to as the   synapse  . On one 
side of the synapse is the axon terminal, and on the other is the dendrite or cell body of 
the next neuron in the pathway. 
 The release of neurotransmitters, their travel across the synapse and how they are 
received at the dendrites of the next neuron is controlled in a variety of complex ways 
that are very important to behaviour and mental processes. You will learn about this in 
Units 3 and 4. 

Axon terminal Dendrite

Receiving neuron
Neurotransmitter

Sending neuron

Synapse

   Figure   5B–3     Neurons can communicate with one another using neurotransmitters that move 
across synapse gaps and activate receptors on the receiving neuron’s dendrite terminal. The 
green arrows show the direction of transmission of a nerve impulse, and the blue arrow shows 
the direction of neurotransmitter movement.   
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   Motor 
information  
 information that 
is transmitted 
along sensory 
neural pathways 
from the CNS 
to the relevant 
organs, glands 
and muscles 
to bring about 
bodily actions 

  Sensory 
information  
 information 
that is detected 
by sensory 
receptors from 
the internal 
and external 
environment 
and transmitted 
along sensory 
neural pathways 
to the CNS  

   Central nervous 
system (CNS)  
 the brain and 
spinal cord; 
transmits 
information to, 
and receives 
information 
from, the 
peripheral 
nervous system 

  Peripheral 
nervous system 
(PNS)  
 carries messages 
to and from the 
central nervous 
system  

  The nervous system 
 As mentioned previously, there are two main branches of the nervous system: the 
central nervous system (CNS)   and the   peripheral nervous system (PNS)  . The CNS 
is composed of the brain and spinal cord, while the PNS comprises all the neurons 
outside the brain and spinal cord. 

  The central nervous system 
 The central nervous system (CNS) is so called because of the central position of the 
brain and spinal cord within the body. The CNS is so vital to the body that it has its 
own protective armour – the brain case of the skull, which protects the brain, and the 
vertebral column, which protects the spinal cord. The main function of the CNS is to 
receive information from the PNS, process this information and activate the appropriate 
area of the body required to respond. 
 The brain will be considered in detail in the 
rest of this chapter. 
  The spinal cord is a tightly packed column 
of nerves that extends from the base of the 
brain, an area called the brainstem, down to 
the lumbar region of the spinal column. The 
spinal column’s main function is to carry 
sensory and   motor information   between the 
brain and the periphery. Typically, the spinal 
cord transmits   sensory information   that it has 
received from the PNS and passes it upwards 
into the brain, and it sends information 
received from the brain downwards via 
the PNS to the relevant organs, glands and 
muscles of the body so that they can carry out 
the required bodily functions. 

Nervous system

Central nervous
system

Brain Spinal cord

Peripheral nervous
system

Autonomic
nervous system

Somatic nervous
system

Sympathetic Parasympathetic

   Figure   5B–4   The organisation of the human nervous system. The blue lines 
show how the components of the nervous system are organised into different 
systems. The red lines show the physical links, from the brain to the spinal cord 
to the peripheral nervous system.   

   Figure   5B–5   The brain and spinal cord 
make up the central nervous system.   
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  The peripheral nervous system 
 The peripheral nervous system (PNS) 
refers to all the nerves located outside 
the CNS, including those that run the 
length of the upper and lower limbs. 
The role of this nervous system is as 
important as that of the CNS – the PNS is 
responsible for relaying information from 
the sense organs, muscles and glands 
regarding changes in the external and 
internal environments and delivering this 
information to the CNS, where a decision 
regarding a bodily response can be made. 
The PNS has two subdivisions: the 
somatic and autonomic nervous systems.  

  Somatic nervous system 
 When considering the CNS, we 
mentioned that the brain receives 
sensory information from nerves in 
the PNS and transmits information 
through the PNS to the relevant organs, glands and muscles of the body – this is a role 
of the   somatic nervous system  , to carry sensory information to the CNS and transmit 
information from the CNS. 
 Sensory neurons respond to information that is detected by sensory receptors at sites 
around the body, including in muscles, joints, tendons and the skin. When information 
is detected, such as a change in temperature at the skin surface, it is relayed along 
sensory neural pathways to the spinal cord and brain. Motor neurons are then activated 
as the brain seeks to initiate a response, such as the movement of a limb in the body. 
This information is sent from the brain down motor neural pathways to the relevant 
muscles to bring about the response.  

  Autonomic nervous system 
 The   autonomic nervous system   is a network of neurons within the PNS that receives 
information from the CNS and acts to control a range of internal organs and glands. 
This is done unconsciously, which means you do not have to think about initiating 
the actions – they are involuntary. Examples of these responses include the actions 
of digestion, breathing, heartbeat and perspiration. There are two subdivisions of the 
autonomic nervous system: the sympathetic nervous system and the parasympathetic 
nervous system. 
 The   sympathetic nervous system   activates what is often termed the fight-or-flight-or-
freeze response. This is the body’s rapid, involuntary response to dangerous or stressful 
situations, which includes raising your heart rate and directing blood to your major 
muscle groups. The   parasympathetic nervous system  , on the other hand, activates what 
is often termed the rest and digest response, which is a range of actions that essentially 
undo the work of the sympathetic nervous system after a stressful situation. This 
includes actions such as slowing the heart rate, constricting the pupils and redirecting 
blood flow back to intestinal activity to assist in digestion. 

   Figure   5B–6   The major peripheral nerves 
extending from the spinal cord   

   Somatic nervous 
system  
 carries messages 
from sensory 
neurons to 
the CNS and 
then transmits 
information from 
the CNS along 
motor neurons  

   Autonomic 
nervous system  
 connects the 
CNS to the 
organs and 
glands of the 
body  

   Sympathetic 
nervous system  
 activates the 
fight-or-flight-or-
freeze response 
in dangerous 
or stressful 
situations 

  Parasympathetic 
nervous system  
 activates the 
rest and digest 
response after 
a dangerous 
or stressful 
situation has 
passed  
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Pons

Medulla
oblongata

Cerebellum

   Figure   5B–8   The three main structures of the hindbrain: the 
cerebellum, medulla oblongata and pons   

   Cerebellum  
 an area of 
the hindbrain 
involved in 
coordinating 
movements and 
in learning and 
memory  

   Hindbrain  
 a region of 
the brain 
composed of 
the cerebellum, 
medulla 
oblongata and 
pons and which 
is involved in 
supporting 
vital bodily 
processes, such 
as breathing and 
sleep  

   Check-in questions – Set 1   
    1  Draw and label a typical nerve cell.  
   2  Draw a flow chart to show how the human nervous system is organised into different 

systems. You do not need to include the physical connections – just how the different 
components of the nervous system are organised.   

 The mandatory Unit 1 content required by the Study Design starts here.  

  Regions of the brain 
 The brain is divided into four major regions 
– the hindbrain, midbrain, forebrain and 
cerebral cortex (Figure 5B–7). 

   The hindbrain 
 The   hindbrain   is located in the lower back 
part of the brain and is made up of three 
main structures: the cerebellum, medulla 
oblongata and pons (Figure 5B–8). This 
region of the brain is involved in supporting 
vital bodily processes, such as breathing 
and sleep. 

   Cerebellum 
 The   cerebellum   (not to be confused with 
the cerebrum or cerebral cortex) is a very 
important part of the hindbrain that receives commands from the cerebral cortex and 
is involved in helping to carry those out. The cerebellum is involved in a range of bodily 
functions, such as coordinating voluntary movements, balance, posture and movements 
associated with speech and vision. 

Forebrain

Midbrain

Hindbrain

The cerebral cortex is the outer
layer of the forebrain

   Figure   5B–7   The major regions of the brain   

  VIDEO 5B–1  
REGIONS OF 

THE BRAIN

PPS
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The cerebellum ensures that when we make a movement that involves multiple muscle 
groups, like picking up a cup, this occurs smoothly and is well coordinated. This happens 
almost without conscious thought, with the cerebellum activating the required muscles 
and the degree to which they are engaged. The cerebellum is also involved in learning and 
memory, as it helps us to develop motor skills by storing the necessary control information, 
such as what movements are required to play an instrument or to ride a bike.
Damage to the cerebellum can lead to issues with balance, challenges associated with 
detecting visual motion and loss of muscle coordination.

Medulla oblongata
The medulla oblongata is located at the base of the brain, where the brainstem attaches to 
the spinal cord. This area contains the control centres for many of the autonomic functions 
of the body, such as heart rate, breathing, salivating, blood pressure, swallowing, vomiting 
and sneezing. Given the vital role many of these functions play in survival, damage to this 
area of the brain can cause death or lead to severe health problems.

Pons
The pons is located above the 
medulla oblongata and below 
the midbrain. The pons acts as a 
‘bridge’, connecting the cerebellum 
and cerebral cortex, but it is also 
involved in sleep, arousal, facial 
expressions and hearing.

The midbrain
The midbrain is in the centre of the 
brain and sits at the topmost part of 
the brainstem. It works to connect 
the upper and lower areas of the brain. The midbrain is involved in auditory and visual 
processing and plays a role in motor control, pain inhibition and reward-based learning 
patterns. The midbrain is home to the important structures of the substantia nigra and 
reticular formation.

Substantia nigra
The substantia nigra is one of the largest collections of dopamine-producing neurons 
in the brain. Dopamine is a neurotransmitter involved in movement and coordination. 
Parkinson’s disease, which is characterised by tremors and difficulty with movements, is 
linked to nerve cell damage in the midbrain.

Reticular formation
The reticular formation is a complex arrangement of neuron clumps in the midbrain, which 
are connected to a network that runs from the hindbrain to the forebrain. The neurons of 
the reticular formation play a significant role in maintaining arousal, consciousness and 
motor control.

Medulla 
oblongata 
an area of 
the hindbrain 
involved in 
the autonomic 
functions of the 
body, such as 
heart rate and 
breathing

Pons 
an area of the 
hindbrain that 
acts as a bridge 
between the 
cerebellum and 
the cerebral 
cortex

Figure 5B–9 The pons is one area of the brain that plays 
a role in sleep and arousal.

Midbrain 
an area of the 
brain at the 
topmost part of 
the brainstem, 
involved 
in auditory 
and visual 
processing, 
motor control, 
pain inhibition 
and reward-
based learning 
patterns

Substantia nigra 
one of the 
largest 
collections 
of dopamine-
producing 
neurons in the 
brain

Reticular 
formation 
an area of the 
midbrain that 
plays a role in 
maintaining 
arousal, 
consciousness 
and motor 
control
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The reticular formation contains a 
specialised system called the reticular 
activating system (RAS), which, 
when stimulated, causes alertness 
and awakening. The RAS has both 
ascending and descending pathways, 
and these extend into a range of areas 
of the brain and spinal cord. The 
groupings of neurons that together 
make up the RAS are ultimately 
responsible for attention, arousal, 
control of muscles and the ability  
to focus.
One function of the RAS is to filter 
out unnecessary information, so only 
the important stuff gets through. For 
example, the RAS is the reason you 
may learn a new word and then start 
hearing it everywhere. Your RAS takes 
what you focus on and creates a filter 
for it. It then sifts through incoming 
information and presents you with 
only those pieces that are important 
to you.

The forebrain
The largest region of the brain is the 
forebrain. The neurons in the forebrain 
connect with both the midbrain and 
hindbrain and play an important 
role in coordinating brain activity. 
The forebrain is made up of many 
important structures, including the 
entire cerebrum, the thalamus, the hypothalamus, the pineal gland and the limbic system. 
The forebrain is involved in a wide range of bodily functions, as well as in learning, memory, 
thinking and perception.

Hypothalamus
As you may already know, ‘hypo’ means ‘under’, so as the name suggests, the hypothalamus 
can be found right under the thalamus. This structure is about the size of an almond and 
is involved in connecting the hormonal and nervous systems via the pituitary gland. It 
regulates the release of many hormones that play a role in maintaining homeostasis (the 
constant internal environment of the body) through the control of bodily temperature, 
hunger, thirst and sleep.
Different systems and parts of the body send signals to the brain when they encounter 
changes in the environment. The brain then alerts the hypothalamus to any unbalanced 
factors that need to be addressed. The hypothalamus then responds by releasing or sending 
signals to release the right hormones into the bloodstream to balance the body.

Forebrain 
the area of 
the brain that 
includes the 
cerebrum, 
thalamus, 
hypothalamus, 
pineal gland and 
limbic system, 
and which is 
involved in 
coordinating 
brain activity

Hypothalamus 
an area of the 
forebrain that 
connects the 
hormonal and 
nervous systems 
and helps the 
body to maintain 
homeostasis

Homeostasis 
the condition of 
maintaining a 
stable internal 
environment of 
the body that 
is necessary for 
survival

Figure 5B–11 The forebrain plays a key role  
in learning.

Figure 5B–10 Signals are sent to the cerebral cortex 
via the reticular activating system.

Reticular 
activating 
system (RAS) 
an area in the 
midbrain that is 
responsible for 
alertness and 
awakening
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 The hypothalamus is part of the   limbic system  . This system is a set of interconnected brain 
structures that play a role in how we experience emotions, such as sadness and anger. In addition, 
the limbic system plays a role in behaviour control and the formation of long-term memories. 
 Damage to the hypothalamus can lead to issues with controlling body temperature, 
continuing to feel hungry after eating (which can result in developing an eating disorder), 
problems sleeping and a change in libido, or sex drive.  

  Thalamus 
 The   thalamus   has two halves, located side-by-side but each in a separate hemisphere 
of the brain. The thalamus is located within the forebrain, near the centre of the brain. 
The thalamus has various functions; however, its most significant function is to relay 
information to the relevant sections of the cerebral cortex for additional processing. In 
particular, sensory information (except smell) comes via the thalamus, where processing 
and relay occur. 
 The thalamus also plays a major role in 
regulating arousal, with connections to 
the reticular formation and RAS system. 
Damage to this area of the brain may 
cause an individual to go into a coma. 
 The thalamus also plays a role in 
attention and assists us in focusing on 
important information. In particular, it 
helps to filter the vast amount of sensory 
information to which we are exposed, 
allowing us to focus on the information 
most required at that time. 
 The issues arising from damage to the 
thalamus depend on the part of the 
structure affected. Examples include 
numbness, hypersensitivity, visual field 
loss and decreased taste.    

  Cerebrum 
 The largest part of the forebrain, the 
cerebrum  , is the uppermost part of 
the brain and contains two cerebral 
hemispheres, which are separate but partially joined by the corpus callosum. The corpus 
callosum allows information to be exchanged between the two cerebral hemispheres. The 
cerebrum is responsible for directing the conscious motor activities of the body, as well as 
for receiving and processing a range of sensory information. The outer layer of the cerebral 
hemispheres is referred to as the cerebral cortex. The role of the cerebral cortex will be 
explored in more detail next. 

   Thalamus  
 an area of the 
forebrain that 
processes and 
relays sensory 
information  

Cerebrum

Thalamus

Hypothalamus

   Figure   5B–12   The position of the thalamus and hypothalamus in the 
forebrain, under the cerebrum   

   Cerebrum  
 an area of 
the forebrain 
that directs 
conscious 
motor activity 
and receives 
and processes 
sensory 
information  

   Check-in questions – Set 2   
    1  List the three main structures of the hindbrain.  
   2  Describe the role of the reticular activating system.  
   3  Contrast the role of the thalamus and the hypothalamus.   

   Limbic system  
 interconnected 
brain structures 
in the centre of 
the forebrain, 
next to the 
midbrain, that 
play a role 
in emotions, 
behaviour 
control and 
the formation 
of long-term 
memories  
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The cerebral cortex
The cerebral cortex is the thin layer of neurons that covers the outer region of the cerebrum. 
It accounts for approximately half the weight of the brain and is primarily made up of 
grey matter. The surface of the cerebral cortex is extensively folded, which gives room 
for additional neurons. Specific areas of the cerebral cortex are dedicated to specific 
functions – that is, there is localisation of function (e.g. the visual cortex is involved in 
receiving and processing information from the eyes). However, most areas of the cerebral 
cortex perform a wide array of functions. As mentioned previously, the cerebral cortex is 
divided into two hemispheres.
The cerebral cortex forms extensive connections with the areas below it – the subcortical 
areas. It therefore plays a role in a range of brain functions, including the processing of 
complex sensory information, the initiation of voluntary movements, language, symbolic 
thinking and the regulation of emotion. To assist with understanding the role of this 
large portion of the brain, it is often simplified into three areas: the sensory, motor and 
association areas.
The sensory areas are involved in receiving and processing sensory information, while 
the motor areas initiate voluntary movement. The association areas are extraordinarily 
important as they integrate information from multiple brain regions, facilitating complex 
cognitive processes such as language, creativity and decision-making.

Cerebral hemispheres
The two cerebral hemispheres extend from the front to the back of the brain, and although 
they look alike and perform many of the same functions, they are not identical. They are 
often referred to as the left and right brain hemispheres.

Figure 5B–13 A top view of the brain showing the left and right cerebral hemispheres, which 
make up the cerebral cortex. The two hemispheres are separated by a gap running from the front 
of the brain to the back, and they are joined in the middle of the base of the cerebrum, above the 
midbrain. Examples of roles in which each hemisphere tends to be dominant are given.

Right
•  Spatial and visual 

thinking
•  Emotional recognition 

and thought
• Creativity
• Imagination
• Left field vision
• Left side motor skills
• Non-verbal

Left
• Analytical processing
• Language (verbal)
• Ordered sequencing
• Rational thought
• Logic and planning
• Right field vision
• Right side motor skills

Front

Back

Cerebral cortex 
the thin layer of 
neurons covering 
the outer region 
of the cerebrum, 
characterised by 
extensive folding

Cerebral 
hemispheres 
located on the 
left and right 
sides of the 
brain, these 
areas control 
motor and 
sensory functions 
on opposite sides 
of the body
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 Each hemisphere controls motor and sensory functions on the opposite side of the body. 
For example, the left hemisphere receives sensory information from the right side of the 
body and controls movement on that side. The opposite is true of the right hemisphere. 
The positions of these sensory and motor areas are similar for both hemispheres. 
 Each hemisphere has a number of areas in which it is dominant (Figure 5B–13). One 
hemisphere having a specialised function that is not possessed, or controlled to a lesser 
extent, by the other is called   hemispheric specialisation  . However, while hemispheric 
specialisation occurs, both hemispheres play at least some role in all functions, acting in a 
coordinated manner.  

  Cortical lobes of the cerebral cortex 
 Both cerebral hemispheres are made up of four cortical lobes: the frontal, parietal, temporal 
and occipital lobes. These are each made up of motor, sensory and association areas. We 
will explore each lobe and its functions in the following sections. 

  Hemispheric 
specialisation  
 when one 
cerebral 
hemisphere has 
a specialised 
function that is 
not possessed, 
or is controlled 
to a lesser 
extent, by the 
other  

Parietal lobe
Parietal lobe

Parietal lobe

Occipital lobe
Occipital lobe

Occipital lobe

Temporal lobe

Temporal lobe

Temporal lobe
Parietal lobe

Frontal lobe

Frontal lobe

Frontal lobe
Frontal lobe

Side Back

Front Top
   Figure   5B–14   The cortical lobes of the cerebral cortex   PPS
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   Frontal lobe 
 The   frontal lobe   is located in the upper forward half of both the left and right cerebral 
hemispheres. This area of the brain is particularly important in the planning, sequencing 
and executing of voluntary motor activity. There are three areas of the frontal lobe that 
play a role in each of these functions: the prefrontal cortex, premotor cortex and primary 
motor cortex. 
 The prefrontal cortex is an important association area that is involved not only in planning 
the required motor sequence to carry out a voluntary movement, but also in various other 
brain functions, such as reasoning, problem-solving, emotional regulation, attention, 
symbolic thinking, and initiating and inhibiting behaviours. Once a motor sequence has 
been planned by the prefrontal cortex, it is passed onto the premotor cortex, which is just 
behind the prefrontal cortex, in the frontal lobe. 

 The premotor cortex prepares the sequence of 
movements and sends this information to the 
rear portion of the frontal lobe, the primary 
motor cortex. The primary motor cortex sends 
neural messages to the skeletal muscles and is 
therefore involved in the initiation and execution 
of voluntary movements. As mentioned previously, 
the left primary motor cortex is responsible for 
controlling voluntary movements on the right side 
of the body, and the right controls movements on 
the left side of the body. 
  Different regions of the primary motor cortex 
are responsible for movements associated with 
different areas of the body. Areas of the body that 
require precision movements and over which we 
have significant control, such as our fingers and 
thumbs, are devoted a greater area of the motor 
cortex. Less space is allotted to areas of the body 
requiring coarse or uncomplicated movements or 
to areas over which we have less control, such as 
the back or thigh muscles. 
Broca’s area   is another part of the frontal lobe, 
in the left hemisphere, next to the primary 
motor cortex. This area of the brain contributes 
to clear and fluent speech by coordinating the 
movements of the muscles involved in this 
process. Broca’s area also sends and receives 
messages from other areas of the brain involved 
in language, such as those that assist with 
understanding the meaning of words, which 
contributes to overall speech production. 

   Frontal lobe  
 an area of the 
brain that plays 
an important 
role in planning, 
sequencing 
and executing 
voluntary 
movement  

   Broca’s area  
 an area of the 
frontal lobe that 
is responsible for 
clear and fluent 
speech  

   Figure   5B–15   The primary motor cortex, highlighted in red, is 
located at the back of the frontal lobe of the cerebral cortex.   

   Figure   5B–16   Broca’s area (in red) is in the left frontal lobe.   
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  Temporal lobe 
 Located below the frontal and 
parietal lobes of the brain is 
the   temporal lobe  . This lobe sits 
just above the ear and plays a 
significant role in receiving and 
processing sounds from the ears, 
as well as in memory, emotional 
responses to sensory information 
and some visual perception, such 
as our ability to recognise faces 
and identify objects. 
 The primary auditory cortex, 
which is found in the temporal 
lobe, assists us in identifying 
and responding to sound, with 
different parts of the cortex 
responding to different types of 
sound, such as a high or low pitch. 
Wernicke’s area   is a specialised area of the left temporal lobe that plays a critical role in 
understanding the sounds involved in speech. This helps us to understand the words we 
are hearing. Wernicke’s area also plays a role in speech production and has connections 
to Broca’s area in the frontal!lobe. 

   Figure   5B–17   Wernicke’s area is located in the left 
temporal lobe.   

  Parietal lobe 
 The   parietal lobe   is found behind the frontal lobe 
but does not extend all the way to the back of 
the brain (see the ‘Side’ and ‘Back’ views of the 
brain in Figure 5B–14). This lobe comprises areas 
involved in spatial awareness (judging our body’s 
position in space), spatial reasoning, attention 
and receiving and processing somatosensory 
information. The parietal lobe contains the 
primary somatosensory cortex, located just behind 
the primary motor cortex, and at the front of the 
parietal lobe in the left and!right hemispheres, as 
shown in Figure!5B–18. 

   Table   5B–1   Main features of Broca’s and Wernicke’s areas   

Broca’s area Wernicke’s area
Responsible for contributing to clear and 
fluent speech through coordinating the 
movements of the muscles involved in 
this process.

Involved in understanding speech through 
processing the meaning of sounds.

   Figure   5B–18   The location of the primary somatosensory cortex, 
in red   

   Temporal lobe  
 an area of the 
brain that plays 
a significant 
role in receiving 
and processing 
sounds from the 
ears  

   Wernicke’s area  
 an area of the 
temporal lobe 
that plays a 
critical role in 
understanding 
the sounds 
involved in 
speech  

   Parietal lobe  
 an area of the 
brain involved in 
attention, spatial 
awareness and 
reasoning, and 
receiving and 
processing 
somatosensory 
information  
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The role of the primary somatosensory 
cortex is to receive and process sensory 
information from a range of body 
areas, including the fingers, hands, 
arms, feet, legs, face, lips, tongue and 
genitals. Similar to the primary motor 
cortex, the left primary somatosensory 
cortex is responsible for receiving and 
processing sensory information from 
the right side of the body and vice 
versa.
Areas of the body that are more 
sensitive than others are devoted more 
area in the primary somatosensory 
cortex than others (e.g. the fingers 
are allotted a greater area than is 
the knee). Figure 5B–19 shows a 
somatosensory homunculus – that is, 
a human body modified so that body 
regions are given sizes in proportion 
to the corresponding area they have in 
the primary somatosensory cortex.

Occipital lobe
The occipital lobe of the brain plays a crucial role in vision. Located at the rear of each 
cerebral hemisphere, this area of the brain is divided into multiple areas associated with 
vision, including the primary visual cortex.
The primary visual cortex receives and processes information from visual sensory receptors 
in the retina of both eyes, with the left half of each eye sending information to the visual 
cortex in the left occipital lobe and the right half of each eye sending information to the 
visual cortex in the right occipital lobe. In this way, each hemisphere receives and processes 
half of the visual information.

Figure 5B–19 The somatosensory homunculus

Occipital lobe 
an area of the 
brain involved 
in receiving 
and processing 
information 
related to vision

Table 5B–2 Summary of the roles of the lobes of the brain

Frontal lobe Temporal lobe Parietal lobe Occipital lobe
Important in the 
planning, sequencing 
and executing of 
voluntary motor 
activity.

Plays a significant 
role in receiving and 
processing sounds 
from the ears, as 
well as in memory 
and emotional 
responses to sensory 
information.

Involved in spatial 
awareness (judging 
our body’s position 
in space), spatial 
reasoning, attention 
and receiving 
and processing 
somatosensory 
information.

Plays a crucial role 
in vision.
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Check-in questions – Set 3
1 Describe the role of the cerebral cortex.
2 List the four lobes of the brain.
3 Describe the differences between the motor, sensory and association areas of the 

cerebral cortex.

ACTIVITY 5B–1 MAPPING THE PRIMARY SOMATOSENSORY CORTEX

You have been tasked with mapping the body of an elephant to the primary somato-
sensory cortex. Draw a map showing what you would expect to !nd.

5B SKILLS

Questions asking about connections or linkages
In VCE Psychology, you may be asked to make links between multiple concepts. This 
may be between Units, or within Units. It is important to be able to look at the ‘larger 
picture’ and understand how various aspects of the course are connected. The question 
below is an example of how you could be asked to demonstrate this key skill.
Question
Outline how the brain is connected to the spinal cord.
Attempted answer
The brain sits on top of the spinal cord and nerve fibres run from the spinal cord into 
the brain.
Key points to remember
 • Start your answer by demonstrating your anatomical knowledge of the brain.
 • Use examples of structures within the brain to describe the connection between the 

brain and spinal cord.
Suggested answer
The brainstem connects various parts of the brain to the spinal cord. The brainstem 
is made up of the midbrain, pons and medulla oblongata. It connects the cerebrum to 
the spinal cord and cerebellum. The brainstem is involved in many functions, including 
regulating heart rate, breathing, sleeping and eating.

Section 5B questions
1 Following a stroke, Mary was struggling to understand speech and grasp the meaning of 

spoken words and sentences. What area of the brain is likely to have been impacted by 
her stroke? Justify your response.

2 Dinesh was having difficulty in his spontaneous speech following a brain injury. What 
area of the brain is likely to have been impacted? Justify your response.

3 Draw a simple diagram of the brain indicating the position of the hindbrain, midbrain 
and forebrain.

4 Explain how the cerebellum helps to keep movements smooth and controlled.

WORKSHEET 
5B–1  
FUNCTIONS  
OF REGIONS  
OF THE BRAIN

DOC

VIDEO 5B–2 
SKILLS: 
QUESTIONS 
ABOUT 
CONNECTIONS 
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Chapter 5 review
Summary
Create your own set of summary notes for this chapter on paper or in a digital document. A model 
summary is provided in the Teacher Resources, which can be used to compare with yours.

Checklist
In the Interactive Textbook, the success criteria are linked from the review questions and will be 
automatically ticked when answers are correct. Alternatively, print or photocopy this page and 
tick the boxes when you have answered the corresponding questions correctly.

Success criteria – I am now able to: Linked questions
5A.1  Understand and describe the influence of different approaches over 

time to understanding the role of the brain in behaviour and mental 
processes

2", 3", 4", 5"

5A.2  Distinguish between different approaches over time to understanding 
the role of the brain in behaviour and mental processes

4", 5"

5A.3  Outline how neuroimaging reveals the role of the brain in 
behaviour and mental processes

1", 6"

5B.1  Understand the role of the hindbrain, midbrain and forebrain, 
including the cerebral cortex, in behaviour and mental processes

9", 12", 15"

5B.2  Describe the role of the hindbrain, midbrain and forebrain, 
including the cerebral cortex, in behaviour and mental processes

8", 11", 16", 
17"

5B.3  Distinguish between the role of the hindbrain, midbrain and 
forebrain, including the cerebral cortex, in behaviour and 
mental processes

7", 14"

5B.4  Apply my understanding of the roles of the hindbrain, midbrain 
and forebrain, including the cerebral cortex, in behaviour and 
mental processes

10", 11", 13"

Key Science Skills
Skills Questions and Skills boxes

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

5A Key Science Skills 

Apply relevant occupational health and safety guidelines while 
undertaking practical investigations

5A Key Science Skills 

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

5A Key Science Skills 
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Multiple-choice questions
1 Which neuroimaging technique involves monitoring glucose uptake by cells in the brain?

A MRI
B PET
C CT
D fMRI

2 Who was one of the first known writers to identify mental processes as being housed in 
the brain?
A Alcmaeon
B Aristotle
C Galen
D Descartes

3 Descartes outlined a theory called ‘dualism’. What did this theory suggest?
A The mind and body are the same thing and work in unison.
B The mind and body are different things, and they do not interact.
C The mind and body are different things, but they interact via the pineal gland.
D The mind and body are the same thing, and they are coordinated by the pineal gland.

4 Although phrenology became discredited, what idea remains true?
A The size of particular bumps on the head indicates the degree of intelligence of an individual.
B Particular areas of the brain play a significant role in certain bodily functions.
C The observable size of the head can be linked to the efficiency of certain bodily functions.
D The degree of emotion that one experiences can be attributed to indentations on 

the forehead.
5 What did some of the first brain experiments teach scientists about learning and memory?

A Learning and memory are situated in a single brain area.
B Learning and memory are not located in the brain.
C Learning is located throughout the brain, but memory is not.
D Learning and memory are situated throughout the brain, rather than in a single location.

6 Neuroimaging techniques can typically be categorised as
A either structural or functional.
B structural.
C functional.
D neither structural nor functional.

7 The hindbrain, midbrain and forebrain
A only play a role in mental processes in the body.
B only play a role in behavioural processes in the body.
C play the same role in mental and behavioural processes in the body.
D all play a role in mental and behavioural processes in the body.

8 The forebrain is
A involved in coordinating survival functions, such as breathing.
B involved in a wide range of bodily functions, as well as in learning, memory, thinking 

and perception.
C important in motor functions, such as movement of the eye.
D the smallest area of the brain.
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   9  Hemispheric specialisation refers to 
    A  the two brain hemispheres having separate, unique functions.  
   B  one hemisphere carrying out a particular function before the other.  
   C  one hemisphere having a specialised function that is not possessed, or is controlled to a 

lesser extent, by the other hemisphere.  
   D  each hemisphere controlling the opposite side of the body to which that hemisphere 

is located.    
   10  Which lobe plays a significant role in receiving and processing sounds from the ears? 

    A  temporal  
   B  occipital  
   C  parietal  
   D  frontal      

  Short-answer questions 
    11  Myelin is found throughout the brain. Explain the importance of myelin in conducting 

electrical impulses. (2 marks)  
   12  Draw a diagram of the brain and label the following: frontal lobe, parietal lobe, temporal lobe, 

occipital lobe, cerebellum and brainstem. (6 marks)  
   13  Explain how the prefrontal cortex, premotor cortex and primary motor cortex are connected 

in the frontal lobe of the brain in the action of picking up a glass. (3 marks)  
   14  Contrast the roles of Broca’s and Wernicke’s areas in the brain. (2 marks)  
   15  Explain hemispheric specialisation in terms of function and dominance. Give examples of 

functions specialised in the left and right cerebral hemispheres. (4 marks)  
   16  What system in the midbrain helps us to filter out unnecessary information and focus? 

Describe how this occurs. (4 marks)  
   17  Outline what the corpus callosum is connected to and the role it plays in the cerebrum.

 (2 marks)         (2 marks)        
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