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LEARNING 

Measured by changes of an organisms behaviour as a result of the experience 
 

Habituation 

- Simplest form of learning 

- Responding less strongly over time to a repeated stimuli 

- Habituation is accompanied by a decrease in the neurotransmitter serotonin 

- Weak stimuli stops producing anxiety more quickly than stronger stimuli 

- Very strong stimuli (painful electric shock) shows no habituation but can produce 

sensitisation: responding more strongly to repeated stimuli over time 

 

 Classical Conditioning 

- A form of learning in which animals come to respond to a previously neutral stimulus that 

had been paired with another stimulus that elicits an automatic response 

- Conditioned Stimulus (Bell): initially neutral stimulus, easy to perceive 

- Unconditioned Stimulus (Bone): non-neutral motivator, positive or negative 

→ Unconditioned Response needs to be observable 

 

 

 

 

 

   

   

  

 

 

Acquisition 

- Conditioning begins: CS is presented shortly before the UCS is presented 

- Repetition: Strength of response increases with the increase in the amount of trials 

Extinction 

- CS is presented by itself 

- Conditioned Response decreases with the amount of trials but does not disappear entirely 

Spontaneous Recovery 

- Memory and association returns after an amount of time 

- Renewal effect 

Generalisation and Discrimination (different bell tone) 

- Stimulus that is similar to conditioned response will trigger some form of a similar response 

(generalisation) or less of a response (discrimination) 

 

Higher Order Conditioning 

- Introducing another conditioned stimuli additionally to the CS and then presenting only the 

newly introduced stimuli 

Latent inhibition 

- Well-known brand name (Coke or Nike) can be difficult to classically condition to another 

stimulus 



Acquiring Fears and Phobias 

- There is more to phobias than just classical conditioning 

- Some conditioning can interact positively with phobias through counter-conditioning 

 

Classical Conditioning VS Operant Conditioning 

 Behaviour reflexive (saliva)    Behaviour voluntary 

 Stimuli presented independent 

on behaviour 

   Stimuli dependent upon 

behaviour (reward) 

 

Operant Conditioning 

- In operant conditioning the organism needs to produce a response before any learning set 

up: "Learning controlled by the consequences of the organisms behaviour" 

 

1st Principle of Operant Conditioning (Thorndike): The Law of Effect 

- Puzzle box trials with cats and dogs 

- Animals become more efficient at getting out after multiple trials 

 

Reinforcement 

- Aimed to increase behaviour 

+ Positive Reinforcement: eg. Reward treats for performing 

- Negative Reinforcement: Removing an undesirable stimulus eg. Dog go 'sit' after relieving  
  the pressure from its back 

Punishment 

- Aimed to decrease behaviour 

+ Positive Punishment: Presenting undesirable stimulus to decrease target behaviour  
   eg. Electric shock 

- Negative Punishment: Removing a stimulus to stop behaviour eg. Removing food 

- Only tells animals what NOT to do (instead of reinforcing the alternative behaviour) 

- Punishment can cause anxiety, subversive behaviour and aggression 

 

 
 

Schedules of Reinforcement 

- Consistency can be at a fixed ratio or after a fixed interval (regular) or vary (irregular)  

- More effective: Variable ratio of reinforcement is provided after an average no. of 
responses → very effective response pattern or after a variable interval (time elapsed 
between responses) 
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BRAIN FUNCTION 
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BRAINSTEM – AUTONOMIC NERVOUS SYSTEM 
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NEURONS AND ACTION POTENTIALS 

Neuron communication in the brain 

 

Action Potentials 

- Are Neuron communication signals 

- A neuron "passes" a signal by "firing" an action potential of fixed size 

- Strength of neuron signal depends on rate of action potentials 

 

Neurons 

- Passing on one pulse of information from multiple inputs 

- inputs from many other neurons to determine whether they “fire” (send on their action potential) 

Dendrites  

- Unique to neurons 

- Receives signals (input zone) 

- Many per neuron  

Axon 

- Unique to neurons 

- Single output: sends signals 

- Wrapped in myelin - essential for transmission of signals along the axon 

- "terminal boutons" sending signal 

 

Glial Cells 

- Oligodendrocytes: Produce the myelin sheath that wraps around axons 

- Astrocytes: Supply nutrients from blood to the neurons, maintain “blood-brain barrier” 

- Microglia: brain’s immune system, Clean up foreign or toxic substances 

 

Membrane Potential 

- Difference in the electrical charge (voltage) between inside and outside cell, across cell 

membrane wall 

- More positive ions outside cell than inside cell gives overall negative potential (voltage) 

inside the cell compared with outside 

 

Resting Potential 

- Difference in the electrical charge (voltage) across cell membrane wall when the neuron is at 

rest (no Action Potential) 



Ion channels 

- Ion channels in cell membrane wall open and close to pass or block movement of ions across 

cell membrane 

- Exchange ions between intra- and extra-cellular fluid 

- Exchange of ions changes electrical potential 

3 important types:  

Sodium Potassium Pump 

- Actively pumps sodium out of the cell to maintain higher concentration outside 

- Keeps membrane potential negative 

- Uses a lot of energy 

 Voltage-Dependent Ion Channels 

- Closed at resting potential 

- Open when membrane potential reaches threshold voltage 

- Allows sodium to flow into the cell 

- Causes depolarisation 

Ligand-Gated Ion Channels 

 

Electric Signals of an Action Potential  

- Input from other neurons (via synapses on dendrites) increases membrane potential 

- If voltage exceeds threshold, triggers action potential  

- Depolarisation of cell: membrane potential goes back to zero 

- Repolarisation: membrane potential back to -70mV resting potential 

 
- Channels open and close at different times and balance or unbalance the action potential 

 

 Sodium (Na+) in the cell = depolarisation                                         Potassium (K+) out = repolarisation 

- Depolarisation 'undershoots' below resting potential (prevents reversal of action), also 

called "Hyperpolarisation or Refractory Period" 
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MEASURING BRAIN FUNCTION 
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LEARNING AND MEMORY 
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 MIRROR NEURONS AND EMPATHY 


