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Mind, Brain and Behaviour 

 

Lecture 2 

Behavioural Neuroscience - Introduction to the Study of the Brain 

Notes 
 

- Adult brain weighs 1,400 grams 
- 3% of your body weight; consumer 20% of energy resources 
- 100 billion neurons, 1,000,00 billion synapses 
- Behavioural neuroscience is the scientific study of the role of the central nervous system 

in behaviour 
- It combines psychology and neuroscience 
- Phineas suffered damage to frontal lobes, and returned back with profound personality 

changes 
 
Historical limits to understanding the link between the mind and brain 
 

- Heart was originally believed to be the seat of the mind 
- Changes to our understanding of the brain were limited by; religious or moral views, 

limited methods, reliance on chance discoveries, scientific conservatism  
- Hippocrates was the first person to propose the brain was the command centre of the 

body, as opposed to the heart- although he did not possess the tools or methods to 
prove this 

- Galen used vivisection (animal studies) to study the anatomy of the nervous system  
- Vesalius- first to make careful and detailed drawings of the human brain  
- Descartes proposed that humans alone possessed a mind that allowed them to perform 

voluntary, thoughtful, and conscious acts- animals only possessed reflexes 
- Thomas Willis was the first to suggest that the cortex was important rather than the 

ventricles- still no understanding of nerves and neurons 
- Luigi Galvani rejected the idea of ‘animal spirits’ flowing through hollow nerves. 

Suggested that nerves must be coated in fat to prevent electricity from leaking out- 
electrical signals was his hypothesis. 
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Behavioural Neuroscience - Introduction to the Study of the Brain 
 
Notes 
 
Facts concerning the brain 
 

- Human brain only makes up 3% of our body weight, however uses around 20% of our 
total energy resources 

- Much of our energy is used to push basic molecules around in our brain for its own 
function  

- Many cell types in the brain; the one people most commonly believe is important for 
understanding psychological function is the neuron  

- There are generally around 100 billion neurons  in the brain 
- Neurons are nerve cells that receive and transmit electrochemical signals 
- Neurons do not work in isolation, they receive messages/information from other neurons 

and then they pass this on. 
- Neurons do not physically come together, but when they come into close proximity- this 

is know as a synapse 

- We have approximately a million billion synapses (small gaps between neurons, across 
which neurotransmitter  substances pass) 

- Neurons do not necessarily have to make ‘one to one’ connections, a single neuron may 
pass information onto a large number of other neurons.  

- There are a number of different pathways or circuits that can be formed by chains of 
neurons - easily the most complex system known in the universe 

- This complexity is important for explaining a great deal of the psychological phenomena 
that we see; qualities we see as ‘essentially human’ are probably only possible because 
of the large brain we possess, and the large amount of circuits possible 

 
What is Behavioural Neuroscience? 
 

- Behavioural Neuroscience is essentially the linking between psychology (the study of 
behaviour) and neuroscience (the study of cognitive neuroscience)  

- Behavioural Neuroscience tries to link processes of thinking and feeling to the underlying 
structure of the brain  

- Behavioural Neuroscience is the division of psychology that attempts to describe how 
the structure and function of the central nervous system, and the brain in particular, 
gives rise to psychological phenomena such as perception, attention, language, 
learning, memory, emotion and so on 



 

- There are a number of disciplines that are allied with behavioural neuroscience 
 

1. Physiological Psychology; The study of the effects of physical manipulations of the CNS 
on behaviour (electrical stimulation, surgical lesions) 

2. Psychopharmacology; The study of the effects of pharmacological substances (drugs) 
on behaviour (eg. the effects of caffeine of nicotine on attention) - using substances to 
affect how signals move from neurons when under the influence  

3. Neuropsychology; The study of the effects of brain damage (lesions) on behaviour (e.g., 
the effects of a stroke or head injury on learning and memory) - played an important part 
in history on understanding how certain regions of the brain worked/what they were 
responsible for 

4. Psychophysiology; The study of the relationship between neurophysiological activity and 
behaviour (The pattern of EEG activity associated with sleep and dreaming) 

5. Cognitive Neuroscience; The study of the neural bases of cognition, with particular 
emphasis on techniques of brain imagine ( e.g., using functional magnetic resonance 
imaging to localise brain areas involved in reading words or perceiving faces) 

 
History of Ideas about the Brain and Behaviour 
 
Phineas Gage 
 

- Phineas Gage; railway foreman in Virginia survived a horrific brain injury in 1848.  
- Survived profound damage to the frontal lobe - didn’t die from infection or damage 
- As a result of this damage, we were able to create a theory around the linking between 

the frontal lobe and behavioural changes/personality  
- Due to computerised tomographic scanners (CT scans) and the preservation of gage’s 

skull- scientists have been able to reconstruct the path taken by the tamping iron. 
- The tamping iron passed underneath the left eye and out the top of the skull- the left 

cheekbone was fracture underneath the eye, allowing the left side of the skull to swing 
out laterally as the tamping iron passed through- this means that the brain injury was 
likely restricted to the left frontal lobe 

- Dr John Martyn Harlow treated Phineas and he was able to return home after 10 weeks 
- After the accident, gage attempted to return to his original job. However, his personality 

changed profoundly making him fitful, irreverent, profane, impatient, obstinate, capricious 
etc 

- He was also unable to settle on any plans he devised for future action - this made him 
unemployable in old job where sociality and decisiveness was important  

- Gage held numerous other jobs - there was no damage to his motor skills or 
comprehension, but his ability to perform high-level decision making tasks was 
compromised 

- Gage eventually did die of complications from his injury- which is not uncommon. He 
developed seizures and died from one of them.  


