
An Introduction to Biopsychology 

This booklet covers the first 5 sections of biopsychology. You need to complete the activities in order to 
prepare for when you return to school (we will use this as your pre reading for lessons)   

 
1. Divisions of the Nervous system 

 The nervous system is a specialised network of cells in the human body and is our primary 
communication system  

 It has two main functions: 
o To collect, process and respond to information in the environment  
o To co-ordinate the working of different organs and cells in the body 

 It’s divided into two main sub-systems:  
o Central nervous system (CNS) 
o Peripheral nervous system (PNS) 

 

 

 

 

 

 



 
The Central Nervous System 

 Contains the nerve cells in the brain and the spinal cord 

 Processes gathered information that it receives from the external environment via the peripheral 
nervous system. 
 

Brain 

 Made up of nerve cells and supportive tissue.  

 Responsible for higher cognitive functions.  
 
Spinal Cord 

 Made up of bundles of nerve fibers.  

 Transmits messages to the brain.  

Task: Annotate the diagram below labeling the two main parts of the central nervous system and explaining 
their roles.  

Extension: Describe the cerebral cortex and explain how it is different in humans than other mammals 

   



 Peripheral Nervous system  

 Contains all the nerve cells that are not contained in the brain and spinal cord but run through the rest 
of the body. 

 Receives information from external environment and transports it to and from the central nervous 
system. 

 It is divided into two main branches 
o Autonomic nervous system (ANS) 
o Somatic nervous system (SNS)  

 
Autonomic Nervous system 

 This is responsible for the autonomic (involuntary) functions in the body such as: 
o breathing 
o heart rate 
o digestion  
o sexual arousal 
o stress responses  

 It receives commands come from brainstem 

 Only has motor pathways 

 It controls internal glands 

 It is divided into two main branches 
o Sympathetic Nervous System 

 Responsible for the fight or flight response. 
 Controls the body when a threat is perceived.  

o Parasympathetic Nervous System 
 Responsible for the rest and digest response.  
 Controls the body when at rest.  

 
Somatic Nervous System 

 This is responsible for carrying sensory and motor information to and from the spinal cord that it 
receives from sensory receptors in our: 

o Eyes 
o Ears 
o Tongue 
o Nose 
o Skin 

 It receives commands from motor cortex 

 It has both sensory and motor pathways 

 It controls skeletal muscles 

Task: Answer the following questions: 

1. Distinguish between the Central NS and the Peripheral NS (2 marks) 
 
 

2. Distinguish between the Autonomic NS and the Somatic NS (2 marks) 
 
 

3. Distinguish between the sympathetic and parasympathetic pathways. (2 marks) 



2. The Structure and Function of Neurons 

 Cells that conduct nerve impulses are called neurons 

 80% of our neurons are found in the brain 

 By submitting signals electrically and chemically, they communicate with each other in the nervous 
system. 

Task: Label the diagram of the neuron, use the words below to help you  

 
  

    
 

 

 

 

 

 

Terminal Buttons   Axon  Dendrite  Cell Body  Myelin Sheath  

Task: Match up the component of the neuron to its function 

 



There are three types of neurons involved in the transmission of information, you need to know the 
differences between them: 

 
1. Motor neuron 2. Relay (Interconnecting) 

neuron 
3. Sensory neuron 

Function 
Carries messages from the 

CNS to effectors such as 
muscles and glands 

Transfers messages from 
sensory neurons to other relay 

neurons or motor neurons 

Carries messages from the PNS 
to the CNS (brain and spinal 

cord) 

Length of 
fibres 

Short dendrites and long 
axons 

Short dendrites and short or 
long axons 

Long dendrites and short axons 

Picture 

 

  

I use the following mnemonic to help me remember 
the pathways of the nervous system: 

‘Some Really Scary Cats Really Make 
Everyone Run’ 

A Stimulus detects information from the external 
environment via a Receptor in the skin for example. 
This information is then taken via the Sensory neuron 
to the Central Nervous system where it is processed 
and passed through by the Relay neurons to the 
Motor neurons. The Motor neurons then pass a 
message to the Effectors, for example the muscles in 
your arm and cause a Response.   

Task: Complete the gap fill  

An example of how these neurons communicate with each other is 

the knee jerk reflex: 

A stimulus, such as a hammer, hits the knee. 

This is detected by the sensory ……………………. 

in the PNS which convey a message along a 

………………………… …………………… 

This message reaches the spinal cord in the 

………….., where a ……….. …………. connects it 

with a ……………… ……………….  

This then carries the message to an 

…………………….., such as a muscle, which causes 

the muscle to contract and, hence, causes the 

knee to move or jerk. 



3. Synaptic Transmission  
 Neurons are grouped together in neural networks where the terminal buttons of one neuron meet 

the dendrites of others. 

 The tiny gap between the neurons is called a synapse 

 Messages travel down an axon electrically through action potentials 

 Messages travel across the synapse chemically through neurotransmitters 

The diagram below is of a synapse.  

Task: Label the diagram  

1. Direction of impulse. 

2. Axon terminal of presynaptic neuron 

3. Synaptic vesicles  

4. Synaptic gap 

5. Dendrite of post synaptic neuron 

6. Receptor site 

 

  
 

 

Neurotransmitters 

 NTs are ____________ that are released from a ___________ _________ into the 
__________.  

 When the neurotransmitters are released into the synapse they ______ the following 
neuron by increasing or decreasing the likelihood of it producing an _______ ________.  

 Any excess of the neurotransmitter is _____________ back into the terminal buttons of 
neurons through a process called ______________. 

 Neurotransmitters can be __________ or ____________: 
o Excitatory neurotransmitters like adrenaline ____________ the likelihood of the 

following neuron firing.   
o Inhibitory neurotransmitters like serotonin ____________ the likelihood of the 

following neuron firing.  
 
Task: Use the following words to fill in the gaps 
 
Decrease,    chemicals,   affect,   synaptic vesicle,   reuptake,   reabsorbed,    
action potential,   increase,   synapse,    excitatory,    inhibitory 



Action Potential 

 When a neuron ‘fires’ it produces an action potential. 

 This is a short lasting event which occurs when a 
neuron sends information down an axon, away from 
the cell body and towards the axon terminals.  

 These are triggered by a process called summation.   
 
 
 
 
 
 
 
Summation 

 This is the process where the inputs of all excitatory 
and inhibitory signals to one neuron are combined or 
‘summed’. 

 If the sum of all the inputs is excitatory the action 
potential will be triggered.  

 If the sum of all the inputs is inhibitory the action 
potential will not be triggered.  

 

 

 

Task: Briefly outline how excitation and inhibition are involved in synaptic transmission. (4 marks) 

 

 

 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/Excitatory_postsynaptic_potential
https://en.wikipedia.org/wiki/Inhibitory_postsynaptic_potential


4. The Endocrine system  

• The endocrine system works alongside the nervous system to control vital functions in the body 

• Rather than acting using neurotransmitters to transmit information between nerves via synapses, it 
uses hormones to transmit information between glands via the blood.  

• It acts slower than the nervous system but has more widespread effects 

   

 

Task: Label the glands of the Endocrine system 

Heart Hypothalamus Thyroid Gland Ovaries  Adrenal gland Pancreas  Pituitary gland 

 

 



 Hormones and Glands 
Task: Match the hormone to the gland it is secreted from and the role that it has by colour coding the cells. 

Hormone Gland Role 

Adrenaline Thyroid 
Key in the bodies fight and flight 

response 

Testosterone Pancreas 

Two main actions in the body are 
contraction of the womb (uterus) 
during childbirth and lactation. It 
is also key in the attachment of 

newborn children to their 
mothers. It is also important in 

monogamous relationships 

Melatonin Adrenal Gland 
Primary male sex hormone, 

controls the development of male 
reproductive organs 

Oxytocin Pineal Gland 

Plays a  vital role in regulating the 
body's metabolic rate, heart and 

digestive functions, muscle 
control, brain development and 

maintenance of bones 

Insulin Testes Controls blood glucose levels 

Thyroxine Hypothalamus 
It helps regulate other hormones 

and maintains the body's 
circadian rhythm (sleep cycle) 

 

 



5. The Flight or Fight response  

 The fight or flight response is a phenomenon where our body responds to an environmental stressor 
by changing our involuntary processes such as breathing, heart rate and digestion in order for us to be 
prepared to defend ourselves or escape. 

 This phenomenon involves the endocrine system and the autonomic nervous system.  
 The parasympathetic branch of the ANS is responsible for regulating your bodily functions when you 

are resting, but the sympathetic branch is responsible for preparing your body for fight or flight.  

The fight or flight response has the following steps: 

1. A stressor activates the hypothalamus in the endocrine system. 
2. The hypothalamus activates sends a signal to the sympathetic nervous 

system 
3. Neurons from the sympathetic nervous system send a message to your 

adrenal glands.  
4. Your adrenal glands release adrenaline.  
5. Adrenaline makes:  

 your heart rate increase 

 your pupils dilate 

 your breathing increases  

 you sweat 

 your blood pressure increases 

 your digestion stop as your blood is diverted elsewhere. This can cause dry mouth and the feeling 
of ‘butterflies’ in your stomach. 

6. The stressor goes away 
7. Your parasympathetic nervous system returns the body to its resting state by: 

a. Decreasing heart rate 
b. Decreasing blood pressure 
c. Starting up digestion  

For obvious reasons the sympathetic nervous system is said to be responsible for ‘fight or flight’ and the 
parasympathetic nervous system is said to be responsible for ‘rest and digest’.  

Task: Using an example, explain what is meant by the fight or flight response (4 marks) 

 

 

 

 

 

 

 



Task: Complete the diagram outlining the fight or flight response 

 

Complete the table, filling in the blank cells 

  

 

 

 

 

 

 

 

 

 

 

 



Multi choice quiz  

1. Which division of the nervous system is divided into the sympathetic and parasympathetic pathetic? 

a. The central nervous system   

b. The peripheral nervous system   

c. The somatic nervous system   

d. The autonomic nervous system   
2. Which describes the somatic nervous system?  

a. Maintains homeostasis by regulating heartbeat and temperature.   

b. Made up of the brain and the spinal cord.   

c. Controls muscle movement.   

d. Passes messages to and from the brain and connects nerves to the PNS.   

3. What is the master gland in the endocrine system?  

a. Adrenal gland   

b. Pituitary gland   

c. Thyroid gland   

d. Hypothalamus   
4. Which is not the action of the parasympathetic branch of the ANS?  

a. Inhibits digestion   

b. Contracts pupils   

c. Stimulates saliva production   
d. Decreases heart rate. 

5. Which is not part of the basic structure of a neuron?  

a. Cell body   

b. Axon   

c. Effector   

d. Dendrite   
6. Which of the following does not occur during synaptic transmission?  

a. The neuron is in a resting state   

b. An electrical impulse triggers the release of neurotransmitter   

c. Neurotransmitter diffuses across the synaptic gap   

d. The chemical message is converted back into an electrical impulse.   
7. The following describes what process? ‘When a neuron is activated by a stimulus the inside of the cell 

becomes positively charged for a split second. This creates an electrical impulse that travels down the 
axon towards the neuron’  

a. Synaptic transmission   

b. Inhibitory response   

c. Pre-synaptic terminal   

d. Action potential   

 

 


