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Using your Study Guide

Welcome to the study guide for, designed to support those completing their Level 4 Diploma in
Psychology.

This study guide follows the order of the syllabus, which is the basis for your studies. Each
chapter starts by listing the syllabus learning outcomes covered and the assessment criteria.

Level 4 Units
Unit . .
Mandatory Units Level Credit GLH TQT
Reference
K/650/5556 | The Scope of Psychology 4 20 100 200
L/650/5557 | social And Developmental Psychology 4 20 100 200
M/650/5558 | Biopsychology 4 20 100 200
R/650/5559 | The Development of Psychological
4 20 100 200
Attachments
A/650/5560 | processes Of Human Memory 4 20 100 200
D/650/5561 | Research Methods and Investigating
4 20 100 200
Psychology
Totals | 120 600 1200

The study guide includes a number of features to enhance your studies:

._///‘ ’Over to you’: activities for you to apply what you have learned) in the space
provided).
. Industry Insights: discover up-to-date trends, expert opinions, and examples

from leading organisations in the travel and tourism industry to help you
understand how theory applies in real-world practice.

Did you know? highlights interesting facts or surprising information to help you
deepen your understanding of travel and tourism topics.

Case studies: realistic business scenarios to reinforce and test your
understanding of what you have read.

()

eeion ’Revision on the go’: use your phone camera to capture these key pieces of
- learning, then save them on your phone to use as revision notes.
' ’Need to know’: key pieces of information that are highlighted in the text.
@ Examples: illustrating points made in the text to show how it works in practice.



Tables, graphs and charts: to bring data to life.
Reading list: identifying resources for further study.

Source/quotation information to cast further light on the subject from industry
sources.

Highlighted words throughout denoting glossary terms located at the end of
the study guide.

Note

Website addresses current as of November 2025.



Level 4 Biopsychology

About this unit

The aim of this unit is to provide you with knowledge and understanding of the nervous
system's central and peripheral divisions (somatic and autonomic) as well as the structure and
function of sensory, relay and motor neurones.

This unit covers the synaptic transmission mechanism, including references to
neurotransmitters, excitement and inhibition. The endocrine system, which works in tandem
with the neurological system to govern the physiological functions of the human body, is also
investigated.

Classic psychological studies are used to illustrate the unit's application.



Chapter One — The structure and function of the nervous system and
the system’s location in the brain.

Introduction

This chapter looks at the structure and function of the nervous system and the system’s
location in the brain.

You will analyse different areas of the human nervous systems and their structure and function.

On completion of this chapter, you will assess the way in which we understand localisation and
lateralisation of brain function.

Learning Outcomes

On completing the chapter, you will be able to:

1. Understand the structure and function of the nervous system and the system’s location
in the brain

Assessment Criteria

1.1 Analyse different areas of the human nervous systems and their structure and function.
1.2 Assess the way in which we understand localisation and lateralisation of brain function.



1.1 The different areas of the human nervous systems and their
structure and function.

2 | Overto you -video watch: The Nervous System

Watch this YouTube video:

Title: The Nervous System

Duration: 11.33

Link: https://www.youtube.com/watch?v=RNLceVI8jcc

e Biopsychology

Biopsychology explores how biological processes influence behaviour, thoughts, and emotions.
One of the most important biological systems in psychology is the nervous system, which
controls communication throughout the body and enables interaction with the environment.
Understanding its structure and function helps explain behaviour, cognition, and mental health.

e The Human Nervous System: Structure and Organisation

The nervous system is a complex network of specialised cells that transmit information through
electrical and chemical signals. It is divided into two main parts:

1. Central Nervous System (CNS)

The CNS consists of the brain and spinal cord and is responsible for processing information
and controlling behaviour.

Brain

The brain is the main control centre of the nervous system and is made up of different regions
with specialised functions.


https://www.youtube.com/watch?v=RNLceVI8jcc
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Key areas of the brain include:

- Frontal lobe
o Decision-making
o Problem-solving
o Personality
o Motor control
- Parietal lobe
o Sensory processing
o Spatial awareness
- Temporal lobe
o Memory
o Language
o Hearing
- Occipital lobe
o Visual processing
Other important structures:
- Cerebellum - coordination, balance, and motor skills
- Brainstem - controls breathing, heart rate, and automatic functions

- Limbic system - emotions, motivation, and memory
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Spinal Cord

The spinal cord:
- Transmits messages between the brain and body
- Controls reflex actions

- Supports movement and coordination

| Did you Know

That human brain contains approximately 86 billion neurons.

2. Peripheral Nervous System (PNS)

The PNS connects the CNS to the rest of the body. It includes nerves that carry sensory and
motor information.

DIVISIONS OF
THE NERVOUS SYSTEM

NERVOUS SYSTEM
S

PERIPHERAL

SYMPATHETIC PARASYMPATHETIC

SENSORY INPUT MOTOROUTPUT




SYMPATHETIC PARASYMPATHETIC

nervous system nervous system

Dilate pupils

/w Constrict pupils
Y

Stimulate saliva

Inhibit saliva

Increase heart rate
Decrease heart rate

Inhibit digestive activity
Stimulate digestive activity

Secrete adrenaline

Orgasm
stimulation

Stimulation of
sexual arousal

| Did you Know

That reflex actions can occur without conscious thought because they are controlled by the

spinal cord.

The PNS is divided into:
Somatic Nervous System
- Controls voluntary movements
Sends sensory information from the body to the brain

- Allows interaction with the environment

12



Autonomic Nervous System
Controls involuntary processes such as:
- Heartrate
- Digestion
- Breathing
This system is further divided into:
- Sympathetic nervous system
o Activates the body in stressful or dangerous situations
o “Fightor flight” response
- Parasympathetic nervous system
o Calms the body after stress

o “Restand digest” functions

4 | Overto you -video watch: The Nervous System: Crash Course

Watch this YouTube video:

Title: The Nervous System, Part 1: Crash Course Anatomy & Physiology

Duration: 10.35

Link: https://www.youtube.com/watch?v=qPix_X-9t7E

¢ Neurons and Communication

The nervous system is made up of specialised cells called neurons, which transmit information
through electrical impulses and neurotransmitters.

Structure of a neuron:

- Dendrites —receive signals

- Cell body - processes information

- Axon -transmits sighals

- Synapse - connection between neurons
This communication supports:

- Movement
- Learning and memory
- Emotional responses
- Behaviour

13


https://www.youtube.com/watch?v=qPix_X-9t7E

Did you Know

That the nervous system can change and adapt through a process called neuroplasticity.

e Analysis of Structure and Function
Each part of the nervous system has a specialised role:

Strengths of Specialisation

Efficient processing of information

- Coordination of complex behaviours

- Ability to adapt and learn

- Supports survival and environmental interaction
Limitations and Challenges

- Damage to specific areas can lead to loss of function

- Brain disorders such as stroke or injury highlight the importance of localisation

- The nervous system is complex and not fully understood
Modern neuroscience shows that while certain brain areas are specialised, many functions
involve networks of regions working together.

42 | Overtoyou

Diagram and Analysis Task
1. Draw and label the main parts of the nervous system.
2. Explain the difference between the CNS and PNS.
3. Describe how the sympathetic and parasympathetic systems work during stress.

Present your work in a short report or poster.

Need to Know

14



The nervous system is divided into the central and peripheral systems. Each area has specific
functions, but behaviour and cognition depend on interaction between multiple brain and
body systems.

. Industry Insight — Applications in Healthcare, Psychology, and
Neuroscience

Understanding the nervous system is essential in many careers, including psychology,
medicine, nursing, physiotherapy, and mental health services. Neuroscience research helps
professionals understand brain disorders such as anxiety, depression, Alzheimer’s disease,
and brain injury.

For example:

- Clinical psychologists use knowledge of brain function to support mental health
treatment.
- Neurologists diagnose and treat nervous system disorders.
- Rehabilitation specialists help patients recover after brain injuries or strokes.
- Artificial intelligence and brain-computer interface research is inspired by the
structure of the nervous system.
In education and workplace settings, knowledge of the nervous system supports wellbeing,
stress management, and cognitive performance. This understanding also informs public
health campaigns about lifestyle, sleep, and mental health.

Revision on the Go:
e The nervous system controls communication in the body.
e The CNSincludes the brain and spinal cord.
e The brain has specialised areas responsible for different functions.
e The PNS connects the brain and body.
e The somatic system controls voluntary actions.
¢ The autonomic system regulates involuntary processes.
e The sympathetic system prepares the body for stress.
e The parasympathetic system restores calm.

e Neurons transmit electrical and chemical signals.

15




B Case Study — Recovering from Brain Injury

Daniel, aged 35, suffered a head injury in a car accident. He experienced difficulty with
memory and decision-making. Doctors found damage in the frontal lobe, which affected his
planning and emotional control. Through rehabilitation, therapy, and brain training exercises,
Daniel gradually improved.

This case highlights how specific brain areas influence behaviour and how the nervous
system can recover through neuroplasticity.

Discussion Questions
1. Which brain area was affected in this case?
2. Howdid the injury impact Daniel’s behaviour?

3. Why s neuroplasticity important in recovery?

16




1.2 The way in which we understand localisation and lateralisation of
brain function

# | Overtoyou - Localisation of Function in the Brain - Biological
Psychology

Watch this YouTube video:

Title: Localisation of Function in the Brain - Biological Psychology

Duration: 10.35

Link : https://www.youtube.com/watch?v=gPix_X-9t7E

Introduction

Biopsychology examines how the brain and nervous system influence behaviour, emotions,
and cognition. Two key concepts in neuroscience are localisation of brain function and
lateralisation of brain function. These ideas help psychologists understand how specific brain
regions and hemispheres contribute to different mental processes and behaviours.

¢ Localisation of Brain Function

Localisation refers to the idea that specific areas of the brain are responsible for particular
functions. This concept developed through research on brain injuries, brain imaging, and
neurological disorders.

BRAIN FUNCTIONS

/7 LANGUAGE
SENSATION
REASONING

MOVEMENT
BEHAVIOR ™
PROBLEM SOLVING
SPEECH

NG

LANGUAGE .
MEMORY
HEARING PR
EMOTION '\
e BALANCE

BREATHING BRAIN S MUSCLE CONTROL
SWALLOWING

SIGHT
VISUAL RECEPTION
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Supplemaentary
motor area

e Key Areas of Localised Brain Function

- Motor cortex (frontal lobe)
Controls voluntary movement.

- Somatosensory cortex (parietal lobe)
Processes touch, pain, and body position.

- Visual cortex (occipital lobe)
Responsible for vision.

- Auditory cortex (temporal lobe)
Processes sound and language.

- Broca’s area (usually left hemisphere)
Involved in speech production.

- Wernicke’s area (usually left hemisphere)
Involved in language comprehension.

Evidence for Localisation
Research supporting localisation includes:
- Braininjury studies
- Neuroimaging techniques such as MRl and fMRI
- Observations of patients with specific deficits (e.g., language or movement problems)

For example, damage to Broca’s area leads to difficulty producing speech but not
understanding language.

# | Overto you - Lateralisation Function in the Brain - Split Brain
Research

18



Watch this YouTube video:

Title: Lateralisation Function in the Brain - Split Brain Research

Duration: 6.25

Link : https://www.youtube.com/watch?v=BEdug0OwAgd4

e Lateralisation of Brain Function

Lateralisation refers to the idea that some functions are mainly controlled by one hemisphere of
the brain.

LOGICAL, ANALYTICAL @ o HOLISTIC AND INTUITIVE
AND EXPLANATORY . AND DESCRIPTIVE

LEFT HEMISPHERE ‘ D RIGHT HEMISPHERE

| Did you Know

That the brain can reorganise itself after injury through neuroplasticity.

e Left Hemisphere

Typically associated with:

19



https://www.youtube.com/watch?v=BEdug0wAgd4

- Language

- Logical reasoning

- Analytical thinking

- Mathematics
Right Hemisphere

Typically associated with:

Creativity
Emotional processing
Spatial awareness
- Facial recognition
The corpus callosum connects both hemispheres and allows communication between them.

2 | Overtoyou

Application Task
1. Create a diagram of the brain and label key localised areas.
2. Explain the difference between localisation and lateralisation.

3. Research one brain disorder and identify the brain areas affected.

Present your findings in a short report or infographic.

¢ How We Understand Localisation and Lateralisation
1. Brain Injury and Clinical Evidence

Early understanding came from studying patients with brain damage. These cases showed that
specific deficits are linked to particular brain areas.

2. Split-Brain Research

Studies of patients whose corpus callosum was cut to treat epilepsy provided strong evidence
of hemispheric specialisation.

These studies demonstrated:

- Each hemisphere can operate independently.
- The left hemisphere is dominant for language in most people.

Did you Know

20



That around 90% of people have language mainly in the left hemisphere.

3. Brain Imaging Technology

Modern tools such as MRI, PET scans, and fMRI allow researchers to observe brain activity in
real time.

These methods:

- Confirm localisation of functions
- Show how brain areas interact
- Support both localisation and distributed processing

e Evaluation of Localisation and Lateralisation
Strengths

- Supported by neurological case studies and imaging.

- Importantin medicine, neurology, and psychology.

- Helps in understanding brain disorders and treatment.
Limitations

- The brainis highly interconnected.

- Many functions involve multiple brain areas.

Neuroplasticity allows other areas to compensate after damage.

Cultural and individual differences affect lateralisation.

Modern neuroscience suggests that both localisation and integration are importantin
understanding brain function.

B Case Study — Stroke and Language Loss

Sarah, aged 62, experienced a stroke affecting the left hemisphere of her brain. After the
stroke, she struggled to speak clearly but could still understand others. Doctors diagnosed
damage to Broca’s area.

Through speech therapy and rehabilitation, Sarah gradually regained communication skills.
This case demonstrates how localisation of brain function helps diagnose and treat
neurological conditions.

Discussion Questions

1. Which brain area was affected in this case?

21



2. Howdid this affect Sarah’s behaviour and communication?

3. How does neuroplasticity support recovery?

. Industry Insight — Applications in Medicine, Psychology, and
Technology

Understanding localisation and lateralisation is essential in many careers, including
neurology, psychology, mental health, and rehabilitation. For example, surgeons use brain
mapping to avoid damaging important areas during operations.

Clinical psychologists use this knowledge to:

- Diagnose brain injuries

- Understand language and coghnitive disorders

- Develop rehabilitation programmes
Speech therapists use localisation research to support individuals with communication
difficulties after strokes. In technology, brain research supports the development of artificial
intelligence, brain-computer interfaces, and neuroimaging tools.

In education and workplaces, understanding hemispheric processing can support learning
strategies, creativity, and problem-solving. This knowledge is also used in mental health
treatment, including therapy for trauma and neurological disorders.

‘ Industry Insight — Understanding obedience and social influence

Need to Know

Localisation refers to specific brain areas responsible for particular functions, while
lateralisation refers to hemispheric specialisation. However, most behaviour and cognition
involve networks of brain regions working together.

22




Revision on the Go:

e Localisation means specific brain areas control specific functions.

e Key localised areas include motor, sensory, and language regions.

e Lateralisation refers to differences between the left and right hemispheres.
e The left hemisphere is typically linked to language and logic.

e Theright hemisphere is associated with creativity and spatial skills.

e Braininjury and imaging provide strong evidence.

¢ Neuroplasticity shows the brain can adapt.

e Modern neuroscience emphasises interaction between brain areas.

Reading List
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Summary

In this chapter you looked at the structure and function of the nervous system and the system’s
location in the brain.

You learnt about the different areas of the human nervous systems and their structure and
function.

On completion of this chapter, you assessed the way in which we understand localisation and
lateralisation of brain function.
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Chapter Two — The function of neurons and the process of synaptic
transmission.

Introduction

In this chapter you will learn about the function of neurons and the process of synaptic
transmission.

You will evaluate the role of sensory, relay and motor neurones

On completion of this chapter, you will analyse the nature of synaptic transmission

Learning Outcomes

On completing the chapter, you will be able to:

2. Understand the function of heurons and the process of synaptic transmission.

Assessment Criteria

2.1 Evaluate the role of sensory, relay and motor neurones.

2.2 Analyse the nature of synaptic transmission.

25



2.1 The role of sensory, relay and motor neurones

Biopsychology

Learning Outcome: Understand the function of neurons and the process of synaptic
transmission

Assessment Criterion: Evaluate the role of sensory, relay and motor neurones

Biopsychology focuses on how biological processes, including the nervous system, influence
behaviour, cognition, and emotion. Neurons are specialised cells that transmit information
throughout the nervous system. Understanding the roles of sensory, relay, and motor
neurones helps explain how we perceive, process, and respond to the world around us.

The Function of Neurons

Neurons are the basic units of the nervous system. They communicate through electrical and
chemical signals, enabling movement, thinking, learning, and emotional responses.

Each neuron has three main parts:
- Dendrites —receive signals from other neurons
- Cell body (soma) — processes information
- Axon -transmits sighals to other neurons or muscles

Communication occurs through synaptic transmission, where neurotransmitters carry signals
across the synapse.

26
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Types of Neurons
1. Sensory Neurons
Sensory neurons:
- Detect stimuli from the environment and the body

- Transmit information from sensory receptors (e.g., eyes, skin) to the central nervous
system

- Enable perception of temperature, pain, touch, and visual or auditory signals

For example, touching a hot object activates sensory neurons that send signals to the brain.

N
# | Overtoyou

Applied Learning Task
1. Draw areflex arc and label sensory, relay, and motor neurons.
2. Explain how these neurons work together in everyday situations.
3. Research a neurological disorder affecting one type of neuron.

Present your findings in a short report or infographic.

2. Relay Neurons (Interneurons)
Relay neurons:
- Located within the central nervous system
- Connect sensory and motor neurons
- Process and interpret information
- Play a key role in reflexes and complex thinking

They allow the brain to decide how to respond to stimuli.

Did you Know

That some reflexes occur in less than a second to protect the body.

28



3. Motor Neurons

Motor neurons:
- Carry signals from the central nervous system to muscles and glands
- Control voluntary and involuntary movement
- Enable actions such as walking, speaking, and blinking

For example, after touching something hot, motor neurons trigger the hand to move away.

Did you Know

That signals in neurons can travel up to 120 metres per second.

e The Role of Neurons in Reflex Actions

Reflexes are rapid, automatic responses that protect the body. They involve:
1. Sensory neurons detecting a stimulus
2. Relay neurons processing the information in the spinal cord
3. Motor neurons producing a response

This process happens quickly because it bypasses conscious thought.

o Evaluation of the Role of Sensory, Relay, and Motor Neurons
Strengths

- The division of neuron types explains how information flows through the nervous
system.

- Helps understand behaviour, movement, and perception.

- Supported by neurological and medical research.

- Importantin treating nerve damage and neurological disorders.
Limitations

- Neurons work as part of networks rather than in isolation.

- Brain plasticity means roles can sometimes change.

- Some behaviours involve complex interactions beyond simple pathways.
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- Modern neuroscience emphasises integrated systems rather than strict divisions.

Overall, these neuron types provide a useful framework, but the nervous system is highly
interconnected and adaptable.

Need to Know

Sensory neurons detect information, relay neurons process it, and motor neurons produce
responses. Together, they form communication pathways that enable perception, thinking,
and action.

' Industry Insight — Applications in Healthcare, Neuroscience, and

Understanding sensory, relay, and motor neurons is essential in many careers, including
medicine, physiotherapy, psychology, nursing, and neuroscience. For example, neurologists
study how nerve pathways function to diagnose conditions such as multiple sclerosis,
Parkinson’s disease, and spinal cord injuries.

Physiotherapists use knowledge of motor neurons to design rehabilitation programmes that
help patients recover movement after injury or stroke. Occupational therapists help
individuals adapt to sensory or motor challenges. Psychologists and neuroscientists also
study how neural communication affects learning, memory, and emotional regulation.

This knowledge also contributes to the development of:
e Brain-computer interfaces
e Prosthetic limbs controlled by neural signals
e Treatments for mental health disorders
¢ Artificial intelligence inspired by neural networks

Understanding neurons is therefore important for innovation in healthcare, technology, and
psychology.

Over to you

Living with Motor Neuron Disease

30



James, aged 55, was diagnosed with motor neuron disease. He gradually lost the ability to
control muscle movement, although his thinking and memory remained intact. The disease
affected the motor neurons responsible for sending signals from the brain to muscles.

With support from healthcare professionals, James received physiotherapy, assistive
technology, and communication tools to maintain independence and quality of life.

Discussion Questions
1. Which type of neuron is primarily affected in this condition?
2. How does this impact behaviour and daily life?

3. Why is understanding neuron function important for treatment?

Revision on the Go:
e Neurons transmit electrical and chemical signals.
e Sensory neurons detect environmental stimuli.
¢ Relay neurons connect and process information.
e Motor neurons produce responses.
e Synaptic transmission involves neurotransmitters.
e Reflexes are rapid and automatic.
e The nervous system works through complex networks.

e Neuroplasticity allows adaptation and recovery.

31




2.2 The nature of synaptic transmission

Introduction
Biopsychology explores how the nervous system and brain influence behaviour, cognition, and
emotions. One of the most important processes in the nervous system is synaptic transmission,

which refers to the way neurons communicate with each other. Understanding this process
helps explain learning, memory, emotions, and mental health.

o What is Synaptic Transmission?

Synaptic transmission is the process by which electrical signals in one neuron are converted
into chemical signals to communicate with another neuron. This communication occurs at the
synapse, which is the small gap between two neurons.

Types of chemical synapses

S o AXO-AXONIC

32



Dendrites

AN AN

N

<~——Axon terminal

=
»,

Schwann cell — | Q\\ /
-

/|

N

<
~
S

I (A -~ o7 - ol
= \Ap
: (\A =
. Node
\) Cell body of Ranvier
( ,C‘.

This process allows information to travel through the nervous system and supports:

- Movement

Thinking

Emotional responses

- Memory and learning

o The Process of Synaptic Transmission
The nature of synaptic transmission involves several key stages:
1. Electrical Signal (Action Potential)

An electrical impulse travels along the axon of the presynaptic neuron. This signal is called an
action potential.

2. Neurotransmitter Release

When the action potential reaches the synaptic terminal, it triggers the release of
neurotransmitters stored in vesicles.

3. Chemical Communication

33



Neurotransmitters cross the synaptic gap and bind to receptors on the postsynaptic neuron.
4. Excitation or Inhibition
The neurotransmitters either:

- Stimulate the postsynaptic neuron (excitatory), or
- Preventitfrom firing (inhibitory).
5. Reuptake or Breakdown

After the message is passed, neurotransmitters are:

- Reabsorbed into the presynaptic neuron (reuptake), or
- Broken down by enzymes.
This ensures communication remains controlled and efficient.

Key Neurotransmitters
Different neurotransmitters influence behaviour and mental processes:

- Dopamine - motivation, reward, movement
Serotonin — mood, sleep, wellbeing
Acetylcholine - learning and memory
- Noradrenaline — alertness and stress
Imbalances in these chemicals are linked to mental health conditions.

Analysis of the Nature of Synaptic Transmission
Strengths

- Explains how the brain processes information.

- Provides biological explanations for behaviour and emotions.

- Supports medical and psychological treatments.

- Strong scientific evidence from neuroscience and pharmacology.
Limitations

- Human behaviour cannot be explained by biology alone.

Social and environmental factors also influence behaviour.

- The brainis complex, and many neurotransmitters interact.

Individual differences affect brain chemistry.

Modern psychology uses a biopsychosocial approach, combining biological, psychological,
and social factors.

Did you Know

That many antidepressant medications work by increasing serotonin levels in the brain.
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Did you Know

That drugs such as caffeine and nicotine affect synaptic transmission.

Over to you

Applied Task

1. Create a labelled diagram showing the stages of synaptic transmission.

2. Explain how neurotransmitters affect mood and behaviour.

3. Research one mental health condition and identify the neurotransmitters involved.

Present your findings in a short report or infographic.

‘ Industry Insight — Applications in Mental Health, Medicine, and
Technology

Understanding synaptic transmission is essential in many professions, including psychiatry,
psychology, neuroscience, and pharmacology. For example, many mental health treatments
focus on neurotransmitters.

Antidepressants such as Selective Serotonin Reuptake Inhibitors (SSRIs) increase serotonin
availability in the synapse, helping to improve mood. Antipsychotic drugs target dopamine
pathways to reduce symptoms of disorders such as Schizophrenia.

This knowledge also informs:
- Treatment of anxiety and depression
- Research into Alzheimer’s and Parkinson’s disease
- Development of new medications
- Brain-computer interface technologies

- Artificial intelligence models based on neural communication
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Professionals in education, healthcare, and counselling use this understanding to support
wellbeing and cognitive development. In workplaces, awareness of brain functioning also
informs strategies related to stress, performance, and mental health.

Need to know —

Synaptic transmission involves electrical and chemical communication between neurons.
Neurotransmitters play a key role in behaviour, mental health, and cognition. However,
biological explanations must be combined with psychological and social perspectives.

Revision on the Go:
e Synaptic transmission allows neurons to communicate.
e Action potentials trigger neurotransmitter release.
e Neurotransmitters cross the synapse and bind to receptors.
e Messages can be excitatory or inhibitory.
e Reuptake and breakdown regulate communication.
¢ Neurotransmitters influence mood, behaviour, and cognition.

e Biological and environmental factors interact in behaviour.
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B Case Study -

Case Study: Depression and Neurotransmitters

Maria, aged 30, experienced persistent low mood, fatigue, and loss of motivation. A doctor
diagnosed depression and prescribed SSRIs. These medications increased serotonin levels in
the synapse, improving communication between neurons.

After treatment and therapy, Maria reported better mood and functioning.
Discussion Questions

1. How did synaptic transmission affect Maria’s condition?

2. Why are neurotransmitters important in mental health?

3. Why s itimportant to combine medication and psychological support?

Summary

In this chapter you looked at the the function of neurons and the process of synaptic
transmission.

You learnt about the role of sensory, relay and motor neurones.
You assessed the features of family and community influences on child development.

On completion of this chapter, you analysed the nature of synaptic transmission
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Chapter Three — Understand ways of studying the brain.

Introduction

In this chapter you will understand ways of studying the brain.

You will evaluate methods used by research scientists to study different functions of the brain.

Next, you will evaluate the strengths and limitations of methods used by research scientists to
study different functions of the brain.

On completion of this chapter, you will evaluate the strengths and limitations of methods used
by research scientists to study different functions of the brain.

Learning Outcomes

On completing the chapter, you will be able to:

3. Understand ways of studying the brain.

Assessment Criteria

3.1 Evaluate methods used by research scientists to study different functions of the brain.

3.2 Evaluate the strengths and limitations of methods used by research scientists to study
different functions of the brain.
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3.1 Evaluate methods used by research scientists to study different
functions of the brain.

4 | Overtoyou -

Watch this YouTube video:

Title:

Duration: 13.23

Link : https://www.youtube.com/watch?v=UD9IOUIUR4k

Introduction

Understanding how the brain works is essential in biopsychology. Scientists use a range of
methods to investigate brain structure and function, helping explain behaviour, cognition,
emotions, and mental health. These methods allow researchers to identify which areas of the
brain are responsible for specific psychological processes and how brain activity changes in
response to different tasks or experiences.

¢ Why Do Scientists Study the Brain?
Researchers study the brain to:
- Understand behaviour and cognition
- Diagnose neurological and mental health conditions
- Develop treatments and therapies
Explore learning, memory, and emotions
- Improve education and wellbeing
Modern neuroscience combines biological, psychological, and technological approaches.

Did you Know

That brain imaging has revolutionised psychology by allowing scientists to observe the living
brain.

e Methods Used to Study the Brain
1. Neuroimaging Techniques
These methods allow scientists to observe brain structure and activity.

Magnetic Resonance Imaging (MRI)
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- Produces detailed images of brain structure.

- Helpsidentify tumours, brain damage, and abnormalities.

- Non-invasive and safe.
Evaluation

- Strength: High-quality images.

- Limitation: Does not show real-time brain activity.
Functional MRI (fMRI)

- Measures brain activity by detecting blood flow.

- Shows which areas are active during tasks.
Evaluation

- Strength: Useful for studying localisation of function.

- Limitation: Expensive and sensitive to movement.
Positron Emission Tomography (PET)

- Usesradioactive tracers to measure brain activity.

- Shows chemical processes and neurotransmitter activity.
Evaluation

- Strength: Useful in studying mental disorders.

- Limitation: Invasive and exposure to radiation.
Electroencephalography (EEG)

- Records electrical brain activity using electrodes.

- Useful for studying sleep, epilepsy, and brain waves.
Evaluation

- Strength: Excellent timing accuracy.

- Limitation: Poor spatial resolution.

Need to Know

Different methods provide different types of information about the brain. Combining
techniques allows researchers to better understand structure, function, and behaviour while
addressing ethical and practical limitations.

2. Brain Lesion and Case Studies
Researchers study individuals with brain injuries to understand function.
Examples include:
- Stroke patients
- Braintrauma cases
Evaluation
- Strength: Provides real-life evidence of localisation.
- Limitation: Individual differences limit generalisation.

3. Post-Mortem Examination
Scientists examine the brain after death to identify structural differences.
Evaluation

- Strength: Allows detailed investigation.

- Limitation: Cannot observe brain activity and may raise ethical issues.
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Did you Know

That EEG is commonly used to study sleep and diagnose epilepsy.

4. Experimental and Animal Research
Animal studies help researchers explore brain mechanisms and develop treatments.
Evaluation

- Strength: Allows controlled experiments.

- Limitation: Ethical concerns and generalisation to humans.

Evaluation of Brain Research Methods
Strengths
Provide objective and scientific evidence.
Support medical and psychological advances.
Improve diagnosis and treatment of brain disorders.
- Enhance understanding of cognition and behaviour.
Limitations
- Ethicalissues, particularly with invasive methods.
- Some techniques are expensive and inaccessible.
- Results may be difficult to interpret.
- Human behaviour is influenced by social and environmental factors.
Modern neuroscience uses multiple methods together, improving reliability and validity.

Industry Insight

Careers and Applications in Neuroscience and Healthcare
Understanding brain research methods is essential in fields such as psychology, psychiatry,
neurology, and medicine. Brain imaging technologies are used in hospitals to diagnose
conditions such as strokes, tumours, and neurological disorders.
For example:
- Clinical psychologists use neuroimaging to understand mental health conditions.
- Neuroscientists use brain research to develop new treatments.
- Cognitive researchers apply brain science in education and workplace performance.
- Technology companies use brain research to develop artificial intelligence and brain-
computer interfaces.
This knowledge also supports careers in:
- Healthcare and rehabilitation
- Mental health and counselling
- Pharmaceutical research
- Sports psychology and performance
- Human factors and design
The rapid growth of neuroscience means increasing opportunities for graduates in both
healthcare and technology sectors.
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Need to Know

Advances in brain research are helping develop treatments for Alzheimer’s disease.

Over to you: Research and Evaluation Task

Choose one brain research method and:

1. Describe how it works.

2. Identify one strength and one limitation.

3. Explain how it contributes to understanding behaviour.
Prepare a short presentation or poster.

@ | Case Study- Case Study: Brain Imaging and Memory Research

Researchers used fMRI to study individuals performing memory tasks. The results showed
increased activity in the hippocampus when participants formed new memories. This research
improved understanding of memory processes and informed treatments for memory
disorders.

Discussion Questions

1. Which brain research method was used?

2. What did the researchers discover about memory?

3. Whyisitimportant to combine different research methods?
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Revision on the Go:

e Scientists use various methods to study the brain.
e MRIshows structure; fMRI shows activity.

e PET scans show chemical processes.

e EEG measures electrical brain activity.

e Lesion studies support localisation.

e Post-mortem research provides detailed insights.
e FEthicalissues are important.

e Multiple methods improve understanding.
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3.2 Evaluate the strengths and limitations of methods used by research
scientists to study different functions of the brain

Introduction

Understanding how the brain works is essential in psychology and neuroscience. Scientists use
a variety of research methods to investigate brain structure, function, and activity. Each method
has strengths and limitations, and psychologists often combine several approaches to improve
reliability, validity, and ethical standards.

Why Evaluating Brain Research Methods is Important
Evaluating research methods helps psychologists:
- ldentify the most suitable approach for different research questions
- Ensure ethical and safe research
- Improve accuracy and reliability
- Develop effective treatments and interventions
- Understand the complexity of human behaviour

No single method can fully explain how the brain functions. Therefore, a multi-method
approach is often used.

¢ Key Methods for Studying the Brain
Neuroimaging Techniques
These methods allow scientists to observe the structure and function of the living brain.

1. Magnetic Resonance Imaging (MRI)
MRI produces detailed images of brain structure.
Strengths

- High spatial resolution

- Non-invasive and safe

- Useful for diagnosing abnormalities and injuries
Limitations

- Does not measure real-time activity

- Expensive and time-consuming

- Requires participants to remain still

Industry Insight — Applications in Healthcare, Technology, and
Mental Health

Understanding the strengths and limitations of brain research methods is essential in clinical
psychology, neuroscience, psychiatry, and medicine. Hospitals use brain imaging to diagnose
strokes, tumours, and neurological disorders. Researchers also use these methods to
investigate conditions such as dementia, depression, and anxiety.

Pharmaceutical companies rely on brain research to develop new treatments. Technology
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companies use neuroscience insights to create artificial intelligence, wearable brain-
monitoring devices, and brain-computer interfaces.
In education and workplaces, brain research informs strategies to improve learning,
productivity, and mental wellbeing. Professionals in mental health, healthcare, and
rehabilitation use evidence from multiple methods to provide effective support and treatment.
The growing field of neuroscience is creating career opportunities in:

- Healthcare and therapy

- Research and academia

- Technology and innovation

- Sports and performance psychology

- Education and training

2. Functional MRI (fMRI)
Measures brain activity by tracking blood flow changes.
Strengths
- Shows localisation of brain function
- High spatial resolution
- Usefulin cognitive research
Limitations
- Lowtemporal resolution compared to EEG
- Sensitive to movement
- Expensive and complex

3. Positron Emission Tomography (PET)
Measures metabolic activity and neurotransmitter processes.
Strengths
- Can study brain chemistry and disorders
- Usefulin mental health research
Limitations
- Invasive due to radioactive tracers
- Ethicalconcerns
- Limited use in healthy participants

Did you Know

That EEG can detect brain activity within milliseconds

4. Electroencephalography (EEG)
Records electrical activity in the brain.
Strengths
- High temporal resolution
- Usefulin sleep and epilepsy research
- Relatively inexpensive
Limitations
- Poor spatial resolution
- Difficult to locate exact brain areas
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e BrainLesion and Case Studies
This method involves studying individuals with brain damage.
Strengths
- Provides strong evidence for localisation
- Real-life and practical relevance
Limitations
- Individual differences
- Lackof control over variables
- Ethical challenges

3. Post-Mortem Studies
Examination of the brain after death.
Strengths

- Detailed structural analysis

- Helps identify neurological conditions
Limitations

- Cannot observe brain activity

- Ethicaland consentissues

- Limited generalisation

Did you Know

That brain imaging technologies have transformed psychology and medicine in the last 30
years.

4. Animal Research
Used to investigate brain mechanisms and treatments.
Strengths
- Controlled experimental conditions
- Advances in medicine and neuroscience
Limitations
- Ethicalconcerns
- Differences between animal and human brains
- Generalisation issues

Overall Evaluation
Strengths Across Methods
- Scientific and objective data
- Improved understanding of mental health
- Development of new treatments
- Technological advances in neuroscience
Common Limitations
- Ethical concerns
- Highcosts
- Complexity of interpretation
- Reductionism (over-simplifying behaviour)
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Modern neuroscience combines multiple methods, increasing validity and reliability while
reducing weaknesses.

Need to Know

Each brain research method provides different types of information. A combination of
techniques improves understanding of structure, function, and behaviour while addressing
ethical and practical limitations.

»
# | Overtoyou:

Evaluation Task
Choose two brain research methods and:
1. Compare their strengths and limitations.
2. Explain when each method would be most useful.
3. Presentyour findings in a short report or presentation.

@ | Case Study-Combining Methods to Study Alzheimer’s Disease

Researchers investigating Alzheimer’s disease use several methods. MRI scans identify brain
shrinkage, PET scans detect abnormal protein build-up, and cognitive tests measure memory
loss. By combining these methods, scientists can diagnose the disease earlier and develop
treatments.

Discussion Questions

1. Which brain research methods were used in this case?

2. Whyisitimportant to combine methods?

3. What are the strengths and limitations of each approach?
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Revision on the Go:

e MRIshows brain structure.

e fMRI shows brain activity.

e PET shows chemical processes.

e EEG measures electrical activity.

e Lesion studies support localisation.

e Post-mortem studies provide detailed analysis.
e Animalresearch supports scientific control.

e FEthicaland practicalissues are important.

e Combining methods improves research quality.
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3.3 Evaluate the processes of defending (fight) or running away to
safety (flight).

4 | Overtoyou - The Fight Flight Freeze Response

Watch this YouTube video:

Title: The Fight Flight Freeze Response

Duration: 3.05

Link : https://www.youtube.com/watch?v=EHWB1PG_-Q

Introduction

The fight-or-flight response is a biological and psychological reaction that prepares the body to
respond to perceived threats. It is part of the body’s survival system and involves complex
interactions between the brain, nervous system, and hormones. Understanding this response
helps psychologists explain stress, anxiety, emotional regulation, and behaviour.

e What is the Fight-or-Flight Response?

The fight-or-flight response is an automatic reaction activated when an individual perceives
danger. It prepares the body either to confront the threat (fight) or escape (flight). This process
is rapid and largely unconscious.
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(ACTIVATES RESPONSE)
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RESPONSE INITIATED
(HORMONE RELEASE, INCREASED
HEART RATE, ETC.)

This response is part of the autonomic nervous system, specifically the sympathetic nervous
system, which increases alertness and physical readiness.

e The Biological Process of Fight or Flight

1. Perception of Threat
The brain first detects a threat through the senses. The amygdala plays a key role in processing
emotional and fear-related stimuli.

2. Activation of the Hypothalamus
The hypothalamus signals the nervous and endocrine systems to respond.

3. Sympathetic Nervous System Activation
The sympathetic nervous system stimulates:
- Increased heart rate
- Faster breathing
- Increased blood flow to muscles
- Release of glucose for energy
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The Amygdala and the Fear Response

The Low Road
(Fast, Unconscious Reaction)

Thalamus The High Road
(Slow, Considered Response)

Amygdala
s

Fight-or-Flight Response Initiated
(Hormone release, increased heart rate, etc.)

4. Hormonal Response

The adrenal glands release:
- Adrenaline (epinephrine) — increases energy and alertness
- Cortisol—maintains the stress response

5. Physiological Changes
The body becomes prepared for action:
- Dilated pupils
- Sweating
- Reduced digestion
- Heightened awareness

Industry Insight

Applications in Healthcare, Business, and Wellbeing
Understanding the fight-or-flight response is important in healthcare, psychology, education,
and workplaces. Mental health professionals use this knowledge to treat anxiety, trauma, and
stress-related disorders such as Post-traumatic stress disorder.
In organisations, stress management programmes help employees cope with pressure and
improve performance. Techniques such as mindfulness, relaxation, and emotional regulation
are used to reduce chronic stress.
This knowledge is also applied in:

- Sports psychology to enhance performance

- Emergency services training

- Leadership and decision-making under pressure

- Education to support student wellbeing
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Understanding stress responses supports healthier individuals, workplaces, and societies.

6. Recovery Phase
The parasympathetic nervous system restores balance once the threat passes.

¢ Evaluation of the Fight-or-Flight Response
Strengths
- Evolutionary survival mechanism
- Helpsindividuals respond quickly to danger
- Supported by biological and neurological research
- Explains stress responses and emotional reactions
Limitations
- Modern stressors are often psychological rather than physical
- Chronic stress can damage health
- Notallindividuals respond the same way
- Some research suggests additional responses such as “freeze” or “tend and befriend”
The fight-or-flight model is useful but may oversimplify complex stress responses.

¢ Individual and Cultural Differences
Research shows that:
- Personality influences stress responses
- Gender differences may exist
- Cultural context affects perception of threat
- Previous experiences shape reactions
This highlights the importance of combining biological and psychological perspectives.

Need to Know

The fight-or-flight response involves the amygdala, hypothalamus, sympathetic nervous
system, and stress hormones. While it is essential for survival, chronic activation can
negatively affect physical and mental health.

Did you Know

That the fight-or-flight response evolved to help humans survive predators.

Did you Know
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That chronic stress is linked to heart disease and mental health problems.

»
# | Over to you:

Applied Reflection
1. Describe a situation where the fight-or-flight response might occur.
2. ldentify the biological and psychological changes involved.
3. Suggest strategies to manage stress in modern environments.
Present your findings in a short written or visual format.

@ | Case Study- Managing Stress in the Workplace

Tom works in a high-pressure sales environment. He often experiences increased heart rate,
sweating, and anxiety before presentations. Over time, chronic stress affects his sleep and
wellbeing.

With support from a psychologist, Tom learns relaxation techniques, breathing exercises, and
cognitive strategies. These reduce his stress response and improve performance.
Discussion Questions

1. What biological processes are involved in Tom’s stress response?

2. Why can chronic stress be harmful?

3. How can individuals manage the fight-or-flight response?

Revision on the Go:

- Fight orflightis a biological survival response.

- The amygdala detects threats.

- The sympathetic nervous system prepares the body for action.
- Adrenaline and cortisolincrease energy.

- The parasympathetic system restores balance.

- Chronic stress can harm health.

- Stressresponses vary between individuals.

- The model has evolved to include other responses.
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Summary

In this chapter you looked at ways of studying the brain.
You evaluated methods used by research scientists to study different functions of the brain

You evaluated the strengths and limitations of methods used by research scientists to study
different functions of the brain.

On completion of this chapter, you evaluated the strengths and limitations of methods used by
research scientists to study different functions of the brain.
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Chapter Four — The processes of defending (fight) or running away to
safety (flight)

Introduction

In this chapter will learn about adolescence as being a time of physiological and behavioural
changes.

You will analyse the social meaning of biological changes during adolescence.
Next, you will assess the psychological meaning of biological changes during adolescence.

On completion of this chapter, you will evaluate research into relationships with parents and /or
peers in adolescence.

Learning Outcomes

On completing the chapter, you will be able to:

4. Understand the processes of defending (fight) or running away to safety (flight).

Assessment Criteria
4.1 Explain the fight or flight responses.
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4.1 Explain the fight or flight responses

Introduction

The fight-or-flight response is a biological and psychological reaction that prepares the body
to deal with perceived threats. It is a key survival mechanism that enables humans and animals
to respond quickly in dangerous situations. Understanding this response helps psychologists
explain stress, anxiety, emotional regulation, and behaviour.

What is the Fight-or-Flight Response?
The fight-or-flight response is an automatic and unconscious reaction triggered when an
individual senses danger. It prepares the body either to:
- Confront the threat (fight), or
- Escape from the threat (flight).
This response evolved to help early humans survive predators and environmental dangers.

Fight-or-flight response
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e How the Fight-or-Flight Response Works

1. Detection of Threat
The process begins when the senses (sight, sound, smell) detect a potential danger. This
information is sent to the brain.

The amygdala plays a key role in recognising emotional and fear-related stimuli.

2. Activation of the Hypothalamus
The hypothalamus acts as the control centre and signals the nervous and endocrine systems.

3. Sympathetic Nervous System Activation
The sympathetic nervous system prepares the body for action by:
- Increasing heart rate
- Increasing breathing
- Redirecting blood to muscles
- Increasing alertness

4. Hormonal Response

The adrenal glands release:
- Adrenaline to increase energy and alertness
- Cortisol to maintain the stress response
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DIFFERENCE BETWEEN SYMPATHETIC AND PARASYMPATHETIC
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5. Physical Changes
Common physiological changes include:
Sweating
Dilated pupils
Reduced digestion
Faster reaction times
These changes prepare the body to act quickly.

6. Recovery and Return to Balance
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After the threat has passed, the parasympathetic nervous system restores the body to a calm
state.

Psychological and Behavioural Effects
The fight-or-flight response also influences:
- Attention and focus
- Emotionalresponses such as fear and anxiety
- Decision-making
- Memory of threatening events
In modern life, this response may be triggered by:
-  Exams
- Work stress
- Social situations
- Public speaking
This shows that psychological threats can activate the same biological response.

Industry Insight

Applications in Mental Health, Healthcare, and Performance

Understanding the fight-or-flight response is essential in many professions, including
psychology, healthcare, counselling, and sports science. Mental health professionals use
this knowledge to treat anxiety, trauma, and stress-related disorders such as Generalised
Anxiety Disorder.

In workplaces, stress management programmes help employees cope with pressure and
improve wellbeing and performance. Sports psychologists use stress and arousal theories to
help athletes perform under pressure. Emergency services and military training also use this
knowledge to prepare individuals to remain calm and effective in high-risk situations.
This understanding also supports:

- Leadership and decision-making

- Emotionalregulation

- Workplace wellbeing

- Education and student support

- Performance coaching
As stress-related illnesses increase globally, knowledge of the fight-or-flight response is
becoming increasingly important.

Did you Know

That the fight-or-flight response can occur in less than a second.
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Reflection and Application
1. Describe a situation where you or someone else might experience the fight-or-flight
response.
2. ldentify the biological and psychological changes involved.
3. Suggest strategies that could help manage this response.
Prepare a short-written reflection or group discussion.

B Case Study — Exam Anxiety

Emma, a 17-year-old student, experiences anxiety before exams. She reports increased heart
rate, sweating, and difficulty concentrating. These symptoms reflect activation of the fight-
or-flight response.
With support from a school counsellor, Emma learns relaxation techniques, breathing
exercises, and time management strategies. Over time, her confidence and performance
improve.
Discussion Questions

1. What biological processes are involved in Emma’s response?

2. How does this affect her behaviour and thinking?

3. How can schools and families support students experiencing stress?

Revision on the Go:

- Fight orflight is an automatic survival response.

- The amygdala detects threats.

- The hypothalamus activates the stress response.

- The sympathetic nervous system prepares the body.

- Adrenaline and cortisol increase energy and alertness.
- The parasympathetic system restores balance.

- Psychological stress can trigger the response.

- Chronic activation can affect health.
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Summary

In this chapter you looked at adolescence as being a time of physiological and behavioural
changes.

You analysed the social meaning of biological changes during adolescence.
You then assessed the psychological meaning of biological changes during adolescence.

On completion of this chapter, you evaluated research into relationships with parents and /or
peers in adolescence.
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Glossary

Word / Term

Explanation

Action Potential

An electrical impulse that travels along the axon of a neuron,
enabling communication within the nervous system.

Adrenaline
(Epinephrine)

A hormone released during the fight-or-flight response that
increases heart rate, alertness, and energy.

Amygdala

A brain structure involved in emotional processing, especially
fear and threat detection.

Autonomic Nervous
System (ANS)

Part of the peripheral nervous system responsible for involuntary
functions such as breathing, heart rate, and digestion.

Biopsychology

The study of how biological processes, including the brain and
nervous system, influence behaviour and mental processes.

Brainstem

The lower part of the brain that controls essential functions such
as breathing, heart rate, and consciousness.

Central Nervous System
(CNS)

The part of the nervous system consisting of the brain and spinal
cord, responsible for processing information and controlling
behaviour.

Cerebellum

A brain structure involved in coordination, balance, and motor
control.

Cerebral Cortex

The outer layer of the brain responsible for higher cognitive
functions such as thinking, memory, and decision-making.

Cortisol A stress hormone released during the fight-or-flight response
that helps maintain energy and alertness.
Dendrites Branches of a neuron that receive signals from other neurons.

Electroencephalography
(EEG)

A brain imaging method that records electrical activity in the
brain.

Endocrine System

A system of glands that release hormones into the bloodstream
to regulate body functions.

Fight-or-Flight Response

A biological and psychological reaction to perceived danger,
preparing the body to confront or escape threats.

Functional Magnetic
Resonance Imaging
(fMRI)

A brain imaging technique that measures brain activity by
detecting changes in blood flow.
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Hemispheres

The two halves of the brain (left and right) that have specialised
functions.

Hippocampus

A brain structure involved in memory formation and learning.

Hypothalamus

A brain region that regulates bodily processes and activates the
stress response.

Lateralisation

The idea that certain brain functions are mainly controlled by one
hemisphere

Lesion Studies

Research involving individuals with brain damage to understand
the function of specific brain areas.

Localisation of Function

The concept that specific areas of the brain are responsible for
particular behaviours or mental processes.

Magnetic Resonance
Imaging (MRI)

A non-invasive method used to produce detailed images of brain
structure.

Motor Neurons

Neurons that carry signals from the central nervous system to
muscles and glands, producing movement.

Neuroplasticity

The brain’s ability to change and adapt through learning or
recovery after injury.

Neurotransmitters

Chemical messengers that transmit signals across synapses
between neurons.

Neuron

A specialised nerve cell that transmits electrical and chemical
signals.

Parasympathetic
Nervous System

Part of the autonomic nervous system that restores the body to a
calm state after stress.

Peripheral Nervous
System (PNS)

The part of the nervous system outside the brain and spinal cord
that connects the CNS to the body.

Positron Emission
Tomography (PET)

A brain imaging technique that measures metabolic and
chemical activity in the brain.

Post-Mortem Study

Examination of the brain after death to understand structure and
disorders

Receptors

Specialised proteins on neurons that bind to neurotransmitters.

Relay Neurons
(Interneurons)

Neurons that connect sensory and motor neurons and process
information within the CNS.

Sensory Neurons

Neurons that carry information from sensory receptors to the
CNS.

Somatic Nervous
System

Part of the peripheral nervous system responsible for voluntary
movement.

Spinal Cord

Part of the CNS that transmits signals between the brain and
body and controls reflexes.
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Sympathetic Nervous
System

Part of the autonomic nervous system that prepares the body for
action during stress.

Synapse

The small gap between neurons where communication occurs.

Synaptic Transmission

The process by which neurons communicate through
neurotransmitters.

Temporal Resolution

The accuracy of a brain imaging method in measuring activity
over time.

Validity

The extent to which a research method measures what it is
intended to measure.
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Self-assessment Tests

True/false questions

Answer True or False to the following statements. Justify your answers.

1. The parasympathetic nervous system prepares the body for danger.

2. The spinal cord is part of the central nervous system.

3. Allbrain functions are controlled by a single area.

4. The brain works as one interconnected system.

5. Allfunctions are completely localised in a single brain area.

6. Neuroplasticity allows the brain to adapt after injury.

7. Sensory neurons carry signals from the brain to the body.

8. Relay neurons help process and connect information.

9. Motor neurons control movement.

10. Neurotransmitters cross the synaptic gap.

11. All neurotransmitters stimulate neurons.

12. Synaptic transmission influences behaviour and emotions.

13. MRI scans show detailed brain structure.

14. Lesion studies cannot provide information about brain function.

15. Ethical considerations are important in brain research.

16. Animal research has no ethical concerns.

17. Brain research methods provide identical information.

18. The fight-or-flight response is a voluntary reaction.

19. The parasympathetic nervous system helps the body recover.

20. Chronic stress can negatively affect health.
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Multiple-choice questions

1. The central nervous system consists of:
A. Brain and nerves

B. Brain and spinal cord

C. Spinal cord and muscles

D. Nerves and hormones

. The sympathetic nervous system is responsible for:
. Rest and digestion

. Relaxation

. Fight or flight

. Sleep

OO0 wm>Dd

. Neurons communicate using:

. Hormones only

. Blood

. Electrical and chemical signals
. Muscles

OO0 W >»w

. Localisation of brain function refers to:

. Brain plasticity

. Specific brain areas responsible for specific functions
. Hormonal control

. Memory processes

OO0 wm>» M

. Which hemisphere is usually dominant for language?
. Right

. Left

. Both equally

. Neither

OO0 wm>»wu

. The corpus callosum:

. Controls breathing

. Connects the brain and spinal cord
. Connects the two hemispheres

. Controls vision

OO0 w>»o

. Sensory neurons carry information:

. From the brain to muscles

. From receptors to the central nervous system
. Between brain hemispheres

. From muscles to glands

OO0 w>» N
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8. Relay neurons are mainly found in the:
A. Muscles

B. Peripheral nervous system

C. Central nervous system

D. Skin

9. Motor neurons are responsible for:
A. Detecting stimuli

B. Processing thoughts

C. Producing responses

D. Memory

10. Synaptic transmission involves communication between neurons using:
A. Neurotransmitters

B. Blood

C. Hormones only

D. Muscles

11. An action potential is:
A. A chemical signal

B. An electrical impulse
C. Ahormone

D. Areflex

12. Reuptake refers to:

A. Breakdown of neurons

B. Removal of neurotransmitters
C. Storage of neurotransmitters
D. Movement of hormones

13. Which method measures brain activity using blood flow?
A.EEG

B. MRI

C. fMRI

D. Lesion studies

14. EEG is particularly useful for studying:
A. Brain structure

B. Sleep and brain waves

C. Tumours

D. Hormones

15. A limitation of PET scans is that they are:
A. Cheap
B. Non-invasive
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C. Expensive and involve radiation
D. Easy to use

16. Which method has high temporal resolution?
A. MRl
B. fMRI
C.EEG
D. PET

17. A limitation of PET scans is:
A. Poor image quality

B. Radiation exposure

C. Low cost

D. No ethical issues

18. Why do psychologists use multiple methods?
A.To increase bias

B. To reduce cost

C. Toimprove reliability and validity

D. To avoid ethics

18. Which part of the brain detects threats?
A. Hippocampus

B. Amygdala

C. Cerebellum

D. Brainstem

19. The sympathetic nervous system prepares the body to:
A. Sleep

B. Digest

C. Relax

D. Respond to danger

20. Cortisol is associated with:
A. Long-term stress response
B. Memory only

C. Movement

D. Vision

21. Which part of the brain plays a key role in detecting threats?
A. Cerebellum

B. Amygdala

C. Hippocampus
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D. Occipital lobe

22. The sympathetic nervous system prepares the body to:
A. Relax

B. Digest

C. Respond to danger

D. Sleep

23. Which hormone maintains the stress response?
A. Cortisol

B. Dopamine

C. Serotonin

D. Melatonin

Answers to true/false questions

8.

9.

. False. The parasympathetic nervous system DOES NOT prepare the body for danger.

. True. The spinal cord is part of the central nervous system.
. False. NOT all brain functions are controlled by a single area.

. True. The brain works as one interconnected system.
. False. All functions are NOT localised in a single brain area.

. True. Neuroplasticity allows the brain to adapt after injury.

. False. Sensory neurons DO NOT carry signals from the brain to the body.

True. Relay neurons help process and connect information.

True. Motor neurons control movement.

10. True. Neurotransmitters cross the synaptic gap.

11. False. NOT all neurotransmitters stimulate neurons.

12. True. Synaptic transmission influences behaviour and emotions.

13. True. MRI scans show detailed brain structure.

14. False. Lesion studies CAN provide information about brain function

15. True. Ethical considerations are important in brain research.
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16. True. Animal research has no ethical concerns.

17. False. Brain research methods DO NOT provide identical information.

18. False. The fight-or-flight response is NOT a voluntary reaction.
19. True. The parasympathetic nervous system helps the body recover.

20. True. Chronic stress can negatively affect health.

Answers to multiple-choice questions

1. (b)  Brain and spinal cord

2. (c)  Fightor flight

3. (c) Electrical and chemical signals
4, (b) Specific brain areas responsible for specific functions
5. (b)  Left

6. (c) Connects the two hemispheres
7. (b)  Fromreceptors to the central nervous system
8. (c) Central nervous system

9. (c) Producingresponses

10. (a) Neurotransmitters

11. (b) Anelectricalimpulse

12. (b) Removal of neurotransmitters
13. (c) fMRI

14. (b) Sleep and brain waves

15. (c) Expensive and involve radiation
16. (c) EEG

17. (c) Toimprove reliability and validity
18. (b) Amygdala

19. (d) Respondtodanger

20. (a) Long-term stressresponse

21. (b) Amygdala

22. (c) Respondto danger

23. (b) Dopamine
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