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AoS 2: How do people learn & remember? 

Learning & Memory   

- Learning: Is a change that occurs through experience.  

- Memory: The outcome of learning & enables knowledge & skills acquired through experience to be stored in the brain & 

retrieved when needed. 

- The difference is that: 

Learning is the acquisition of skill or knowledge, while memory is the expression of what you have acquired.  

- A range of automatic & involuntary physiological responses (i.e. breathing, digesting food, secreting hormones & blinking) do 

not require learning. 

 

Neural Plasticity 

- From birth to the end of life, neurons & the connections between them change in response to our experiences.  

—> They change to represent & store this information so that we can learn & remember— their ability to change is referred to 

as ‘neural plasticity’. 

- Neural plasticity: Is the ability of the brain’s neural structure or function to be changed by experience throughout the lifespan.  

 

Adaptive & Developmental Plasticity 

- Changes to the brain occur more frequently in the foetal stage & in babies, children & adolescents.  

- This process, known as ‘developmental plasticity’ diminishes with age. However, the association areas of the cerebral 

cortices retain plasticity throughout life as a result of ‘adaptive plasticity’.  

- During this process, adults & children continue to develop synapses as a result of stimulating experiences & change to their 

environment.  

- E.g. The brain of a child is more plastic than that of an adult, hence, why young children tend to learn a new language more 

quickly than do adults. Similarly, infants tend to recover more quickly from brain damage than do adults due to the greater 

plasticity of their brain.  

—> Children's brains are more able to strengthen or develop new pathways to compensate for lost areas/ functions as a 

result of brain injury. There are specific times when a child's brain is more responsive to certain stimuli (sensitive periods); if 

damage occurs at or before these periods, greater recovery may be possible than in adulthood.  

*Childhood: Adaptive plasticity & developmental plasticity 

*Adulthood: Adaptive plasticity ONLY  

- Developmental plasticity: Refers to the sequence of stages that the human brain progresses through from infancy to 

adulthood. This sequence is: 

1. Proliferation: In the foetus where neurons grow & divide. 

2. Migration: Where the cells move in the position they will occupy in the developed nervous system. 

3. Circuit formation: Where axons grow outwards & connect to adjacent neurons— neural impulses travel along these 

connections. 

4. Circuit pruning: At about ages 2 or 3, and again during early adolescence, circuits that have not been used are ‘pruned’. 

5. Myelination: From childhood to early adulthood (approx. 23), myelin sheath is growing & insulating the axons.  
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Synaptic Plasticity 

- Synaptic plasticity: Refers to the ability of the synapse to change over time. 

- Changes may occur through growth or formation of new synaptic connections that strengthens the synapse (synaptogenesis) 

or changes may occur through disuse of synaptic connections that weaken/ or eliminate the synapse (synaptic pruning). 

- The synapse comprises of: 

1. Axon terminal of the pre- synaptic neuron 

2. Synaptic gap 

3. Dendrite of the post- synaptic neuron 

1. During learning, the terminal buttons of the pre- synaptic neuron release glutamate (neurotransmitter) into the synapse 

between the pre- synaptic neuron & the dendrites of the neighbouring post- synaptic neuron.  

2. As the process of learning & forming memory for new information is acquired, the neurons form new connections with each 

other. 

3. This means that new ‘sprouts’ called ‘filigree appendages’ begin to grow from the axon terminal of a pre- synaptic neuron 

towards the dendrites of neighbouring post- synaptic neurons. 

4. As a result of learning, there is a strengthening of the neural pathway between neurons. This enables the newly learnt 

information to be transferred from one neuron to the next more efficiently.  

 

Long Term Potentiation (LTP) 

- Long term potentiation: Refers to the long- lasting strengthening of synaptic connections, resulting in enhanced or more 

effective synaptic transmission.  

- The effect of LTP is to improve the ability of two neurons— a pre- synaptic & a post- synaptic neuron to communicate with 

one another at the synapse. 

- In LTP, there is an increased release of the relevant neurotransmitter, increased receptor sensitivity & increased changes to 

the structures of the relevant synapses. 

- Can last from a few minutes to a few months. 

- ↑ connection activation = ↑ connection strength  

—> The more the connection is strengthened, the more the relevant neural pathway is strengthened, increasing the efficiency 

in transferring information along the pathway & decreasing the likelihood that what has been learned will be forgotten.  

 

Long Term Depression (LTD) 

- Long term depression: Refers to a long- lasting decrease in the strength of synaptic transmission.  

—> This results from lack of stimulation of pre- & post- synaptic neurons or prolonged low level stimulation.  

- The weakening or elimination of unused synapses (synaptic pruning) through LTD may prune unimportant or unwanted 

connections, leaving only the important connections that have been strengthened through repeated use by LTP.  

- LTD plays an important role in clearing, blocking or erasing unwanted, inappropriate or incorrect thoughts, feelings & 

behaviours.  
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Neurotransmitters & Neurohormones  

- Different types of memory & learning are assisted by the 

neurotransmitters: glutamate, serotonin & acetylcholine & the hormone 

adrenaline. 

- Neurohormones: Are chemical messengers that are manufactured by 

neurons & released from axon terminals into capillaries.  

—> Unlike neurotransmitters, they are not released into the synaptic gap.  

Instead, are released into capillaries (tiny blood vessels) where they are 

absorbed into the bloodstream & carried to target cells. 

—> E.g. The hypothalamus has neurons that produce different kinds of 

neurohormones. They are secreted into the blood stream & travel to the 

pituitary gland where they exert their effect. 

—> When we experience stress for a prolonged time, it is the 

neurohormone CRH that signals the pituitary gland to produce ACTH 

which enters the bloodstream & travels down to the adrenal cortex where it stimulates secretion of cortisol & other 

corticosteroids.  

 

Glutamate & Synaptic Plasticity 

- Glutamate is the main excitatory neurotransmitter throughout the brain & enhances information transmission by making post 

synaptic neurons more likely to fire. 

- In learning & memory, glutamate promotes the growth & strengthening of synaptic connections between neurons within a 

neural pathway that subsequently represents the memory of what has been learned.  

- The more glutamate can excite an adjacent neuron, the more it contributes to LTP (& vice versa for LTD). 

- Specific glutamate receptors have to be present on the dendrites of post- synaptic neurons for glutamate to have its effects:  

1. AMPA 

2. NMDA 

*Without these receptors, glutamate cannot be ‘accepted’ by a post- synaptic neuron.  

 

AMPA & NMDA Receptors 

- AMPA prepares the post- synaptic neuron to accept glutamate then clears out so 

that NMDA can accept the glutamate.  

- The AMPA receptor activates the post- synaptic neuron & the NMDA receptor 

produce long- lasting modifications to the synapse. The repeated glutamate release 

also stimulates the release of dopamine. 

- Glutamate will then excite the post- synaptic neuron & convert its message. In 

addition, the next time glutamate is released from the pre- synaptic neuron, it will 

have a larger excitatory effect on the post- synaptic neuron due to the previous 

chemical effects it had on AMPA & NMDA.  

- This chemical process contributes to LTP & can also initiate growth of new dendritic 

spines on post- synaptic neurons, resulting in additional synaptic connections.  
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Consolidation Theory 

- Consolidation: Is the biological process of making a newly formed memory stable & enduring after learning. 

- During this process, physical changes to the neuron takes place to enable information to be stored in memory.  

- New incoming information is temporarily stored in short- term memory before its transfer to long- term memory.  

- Is a gradual process, and the information being remembered is particularly vulnerable to disruption for at least 30 minutes 

following learning. 

- The hippocampus located deep within the brain has a crucial role in the consolidation of most of our memories. Once 

consolidated, memories are not necessarily fixed. Whenever a memory is retrieved, it is open to further consolidation & has to 

be ‘re- established’ through the process called reconsolidating. If information in the original memory is changed (common 

when we rehash a memory), then the revised version is reconsolidated. 

- Described as comprising 2 phases: 

1. Initial rapid process for temporary storage. 

2. A slower, more permanent process for long- term storage (may take days/ weeks/ months. years)— depending on such 

variables of the information, its storage requirements & how often the information is is used. 

 

Adrenaline & Episodic memories 

- 2 forms of declarative memory 

1. Episodic 

2. Semantic 

- Episodic memory: Is a form of declarative memory & encompasses the autobiographical information we collect from our life 

experiences (i.e. events & places).  

—> Role of adrenaline has been investigated in relation to encoding episodic memories. If this hormone is present in the 

bloodstream during a highly emotional event, then it might enhance the encoding of the event.  

—> Can be helpful: Learning to avoid a dangerous situation in the future  

BUT Can be a problem i.e. in post- traumatic stress disorder (PTSD): A condition where victims suffer symptoms such as 

sleep disturbances & flashbacks due to a traumatic event.  

- Semantic memory: A form of declarative memory which relates to our knowledge of the world that we have not necessarily 

personally experienced (i.e. facts or concepts). 

 

Adrenaline & Emotional Arousal 

- Adrenaline can enhance the consolidation of long- term memories of emotionally 

arousing experiences. 

- Emotionally significant experiences tend to be well remembered— pleasant or 

unpleasant events. 

- When released during heightened emotional arousal, adrenaline induces the release 

of noradrenaline in the amygdala, which is located deep within the brain & has a 

crucial role in emotions. 

—> Believed that the presence of noradrenaline during consolidation may activate the 

amygdala to signal to the nearby hippocampus that details of the relevant experience 

are significant & its long- term storage should be strengthened.  
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Adrenaline & Post- Traumatic Stress Disorder (PTSD) 

- People suffering from PTSD are haunted by memories & images of highly arousing, emotionally traumatic events to a point 

where it becomes unbearable. 

- The ordeal they underwent keeps resurfacing over & over again. Each time the event resurfaces, adrenaline may be 

released, thus, maintaining the strength of the memory each time it is reconsolidated.  

 

Learning 

- Learning: A relatively permanent change in behaviour that occurs as a result of experience. 

—> It is relatively permanent because it cannot be something that is present one moment & gone the next. It must have a 

continuing or lasting effect for a time, but it does not necessarily have to produce a permeant (lifelong) change. 

- Can occur intentionally or unintentionally.  

—> E.g. When someone takes piano lessons. 

—> E.g. When watching or hearing someone else play the piano. 

- Can be active or passive. 

—> E.g. Receiving multiplication tables. 

—> E.g. When hearing about Australia’s performance in the Olympic Games. 

- Is a psychological construct— a concept used to describe or explain something that is believed to exist or occur but cannot 

be directly observed or measured. 

 

Conditioning 

- Conditioning: The process of learning associations between a stimulus in the 

environment (one event) & a behavioural response (another event). 

- 2 types: 

1. Classical Conditioning 

2. Operant Conditioning 

*Stimulus: Any object or event that produces a response from an organism. 

*Response: A reaction by an organism to a stimulus. 

 

Classical conditioning: We learn that two (or more) events go together after we 

experience them occurring together on a number of occasions. It is a three- phase process that involves developing an 

association with a stimulus/ stimuli that results in a learned response. 

E.g. —> Walking in the rain & getting wet. 

 

—> You start to feel anxious when you walk through the entrance of a hospital, even though you are only going to visit an aunt 

who has a new baby. 

 

—> You are driving with your P- plates when you hear a siren & see flashing lights behind you. You get a sinking feeling in your 

stomach but then realise, with relief, that it’s a fire engine & not the police, so you pull over to let them through. 

 

—> Your dog salivates when he hears the microwave ‘ping’. 
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—> Learning is only said to have occurred when a particular stimulus 

consistently produces a response that it did not previously produce. It results 

from the involuntary linking of this stimulus, over a number of trials, with a 

stimulus that normally produces the response automatically.  

Pavlov’s Experiment 

- The stimulus of food initially produced the response of salivation. 

- Eventually, the sight or sound of the technician became the stimulus that 

produce the salivation response. 

- The salivation response is controlled by the autonomic nervous system 

(occurs involuntarily). It is a reflex response over which the dog has no control. 

- Salivation has become associated with & conditioned to a new stimulus— the sight or sound of the technician. 

 

Elements in Classical Conditioning 

- Occurs in a series of three phases:  

1. Before conditioning. 

2. During conditioning. 

3. After conditioning. 

- Key terms: 

1. The unconditioned stimulus (UCS): Is any stimulus that consistently produces a particular, naturally occurring, automatic 

response. 

—> E.g. Food. 

2. The unconditioned response (UCR): Is the response that occurs automatically when the UCS is presented. It is a reflexive, 

involuntary response that is predictably caused by the UCS.  

—> E.g. Salivation by dogs to the presence of food. 

3. The neutral stimulus (NS— is the same as/ becomes the conditioned stimulus): Any stimulus that does not normally 

produce a predictable response.  

—> E.g. Ringing of the bell (because dogs do not normally salivate in response to the ringing of a bell). 

4. The conditioned stimulus (CS): Is the stimulus that is ‘neutral’ at the start of the conditioning process but eventually triggers 

a very similar response to that caused by the UCS. 

—> E.g. Ringing of the bell.  

5. The conditioned response (CR— similar to the UCR): Is the learned response that is produced by the CS. The CR occurs 

after the NS has been associated with the UCS & has become a CS. The behaviour involved in a CR is very similar to that of 

the UCR, but it is triggered by the CS alone.  

—> E.g. The salivation by the dogs to the ringing of the bell without the food being presented.  

*When the dog responds to a CS such as the sound of a bell, classical conditioning had taken place because salivation would 

not be a usual response to the sound of a bell.  
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Key Processes in Classical Conditioning 

1. Acquisition 

2. Extinction 

3. Spontaneous recovery 

4. Stimulus generalisation 

5. Stimulus discrimination 

 

Acquisition 

- Acquisition: Used to describe the overall process during which an organism learns to associate two events— the NS & the 

UCS.  

- During acquisition, the presentations of the NS & the UCS occur close together in time & always in the same sequence. 

During of the acquisition stage is usually measured by the no. of trials it takes for the CR to be acquired (learned).  

- The NS should be presented before the UCS and the NS should occur not more than half a second before the UCS. 

- Pavlov found that longer time intervals were less effective for the dogs in establishing the links. 

 

Stimulus Generalisation 

- Stimulus generalisation: Is the tendency for another stimulus that is similar to the original CS to produce a response that is 

similar, but not necessarily identical, to the CR. 

- The greater the similarity between stimuli, the greater the possibility that a generalisation will occur.  

 

Stimulus Discrimination 

- Stimulus discrimination: Occurs when a person or animal responds to the CS only, but not to any other stimulus that is similar 

to the CS. 

—> E.g. This would be observed when a dog salivated only in response to the sound of the ‘experimental' bell, and not in 

response to any other similar sound such as a door bell, the sound of a telephone ringing or the bell of an ice- cream van. 

 

Extinction 

- Extinction: The gradual decrease in the strength of a CR that occurs when the UCS is no longer presented. 

—> It is said to have occurred when a CR no longer occurs following presentation of the CS.  

—> E.g. Pavlov’s dogs eventually ceased salivating (CR) in response to the bell (CS) presented alone after a no. of trials in 

which the food (UCS) did not follow the sound of the bell. 

 

 

Spontaneous Recovery 

- Spontaneous recovery: Is the reappearance of a CR when the CS is presented, following a rest period/ extinction (i.e. when 

no CS is presented) after the CR appears to have been extinguished.  

—> E.g. If one of Pavlov’s dogs started salivating again to the sound of a bell after extinction is intentionally achieved as part 
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of the experimental research.  

—> Does not often occur but when it does, it is short- lived & the CR is weaker than it originally was (during acquisition) 

The Little Albert Experiment 

- Experiment demonstrated that an emotional response such as fear can result from classical conditioning. 

- Albert was placed on the floor in Watson’s laboratory & allowed to play with a white rat (NS). 

- He showed no fear (nor did he respond negatively to other animals & objects i.e. a rabbit, a dog, a monkey, cotton wool & 

human masks). However, he showed fear (UCR) when a steel bar was struct with a hammer (UCS), making a loud noise just 

behind his back (before conditioning). 

- Two months later, Watson paired the rat (NS) with a loud noise by striking a steel bar with a hammer (UCS) just behind his 

head when he touched the rat. At first, this caused him to jump in fear (UCR), he did not cry (conditioning). 

- After 7 pairings of the rat (NS) & the noise (UCS), he did cry. Soon afterwards, the rat (CS) was presented but no noise 

sounded, he cried & tried to crawl away (CR) from it (after conditioning). 

- He also showed fear when presented with a rabbit, a dog, a fur coat & Santa Clause mask (stimulus generalisation)— 

however, the fear response was much reduced when he was in a different & larger laboratory.  

 

Ethical Implications of The Little Albert’s Experiment 

- ‘No physical or psychological harm’ must come to participants was ignored. He became psychologically damaged, with a fear 

of rats among other furry creatures & objects. 

- ‘Informed consent’ was not obtained from the participant as Albert was too young to understand the terms of the experiment; 

nor was permission sought from his mother on his behalf. 

- ‘Debriefing’ was not properly performed. There was no extinguishing of the conditioned response to fear white & fluffy objects. 

- Ethical values: integrity, beneficence, justice & response for human beings were breached.  

 

 

Classical Conditioning & Phobias 

- Phobias are created by classical conditioning.  

- E.g. A snake (NS) can be associated with horror stories about snakes & danger (UCS), creating fear (UCR). After several 

such stories, the snake (CS) creates fear (CR) & classical conditioning has occurred.  

- E.g. People who have been swooped by magpies will often develop feelings of anxiety when they see a magpie sitting in a 

tree & may even experience the anxiety when the birds are seen (stimulus generalisation). If this fear is reinforced by extreme 

swooping events, it may become strong enough to be a specific phobia.  

 

Aversion Therapy 

- Aversion therapy: Is the application of classical conditioning where a person with an unwanted behaviour learns to associate 

the unwanted behaviour with an unpleasant event.  

- E.g. In order for a boy to stop biting his fingernails, his parents paint his fingers with ‘bitter aloes,’ a substance that tastes very 

bitter & causes a gag reflex —> So every time he bites his nails, he almost vomits.  
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—> This repeated association between fingernails in the mouth & gagging will soon cause the act of bringing his hand to his 

mouth to stimulus gagging & the nail- biting behaviour will stop.  

 

Before Conditioning 

Neutral Stimulus (NS)    ———>   No response 

Fingers to mouth 

Unconditioned stimulus (UCS)   ———>   Unconditioned response (UCR) 

Bitter aloes       Gagging reflex: due to bitter aloes 

 

During Conditioning 

NS     UCS  ———>   UCR 

Fingers to mouth   +  bitter aloes ———>   Gagging reflex: due to biter aloes 

(Repeated pairings of these two stimuli) 

 

After Conditioning 

Conditioned Stimulus (CS)    ———>   Conditioned Response (CR) 

Fingers to mouth        Gagging reflex: due to fingers in mouth 

 

 

Operant conditioning: We learn by forming a three way association (Antecedent, Behaviour & Consequence) between a specific 

stimulus, a response & the consequence of the response. It is a voluntary behaviour that acts upon the environment in the same 

way each time. 

E.g. In response to an upcoming VCE exam (stimulus), we are likely to repeat behaviour (studying) associated with a satisfying 

consequence (passing).  

- Three phases: 

1. Antecedent/ Discriminative Stimulus: A stimulus that occurs before the behaviour. 

2. The Behaviour: That occurs due to the antecedent. 

3. The Consequence: To the behaviour  

 

Antecedent/ Discriminative stimulus 

- Antecedent: Is the stimulus (object or event) that precedes a specific behaviour, signals the probable consequence for the 

behaviour & therefore influences the occurrence of the behaviour. 

 

Behaviour 

- Behaviour: Is the voluntary action that occurs in the presence of the antecedent stimulus.  

—> E.g. May be a specific action (i.e. Tapping ‘accept’ on your mobile’s screen) or a pattern of actions (i.e. Checking the no. 

of the incoming call, tapping ‘accept’ & speaking). 

- In ALL cases, it involves activity that has an effect on the environment in the form of a consequence that follows it.  

 

Consequence 

- Consequence: Is the environmental event that occurs immediately after the behaviour & has an effect on the behaviour.  
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- Behaviour that is followed by reinforcement strengthens the behaviour & makes it more likely to occur again. 

- Behaviour that is followed by punishment weakens the behaviour & makes it less likely to occur again. 

 

Reinforces  

- Reinforcement is said to occur when a stimulus strengthens a response that it follows.  

- It is only made after the correct response is made.  

- 2 types: 

1. Positive Reinforcement 

2. Negative Reinforcement 

 

Positive Reinforcement 

- Positive reinforcer: Is a stimulus that strengthens or increases the likelihood of a desired response by providing a satisfying 

consequence.  

—> E.g. A high grade on a SAC is a positive reinforcer for a student who works hard. 

—> E.g. Thanking a friend for doing you a favour.  

- Positive reinforcement: Involves giving or applying a positive reinforcer after the desired response has been made.  

 

Negative Reinforcement 

- Negative reinforcer: Is any unpleasant stimulus that, when removed, strengthens or increases the likelihood of a desired 

response.  

—> E.g. Turning off a scary movie, covering your eyes, walking away; you remove a negative event (fear associated with the 

movie) & the avoidance behaviour is negatively reinforced. 

—> E.g. After taking aspirin, the pain from a headache subsides. The behaviour of taking aspirin has been negatively 

reinforced & it is likely you will take an aspirin the next time you get a headache. 

- Negative reinforcement: Involves the removal of an unpleasant stimulus & has the effect of increasing the likelihood of a 

response being repeated & thereby, strengthening the response.  
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*NOTE: The difference is that positive reinforcers are given & negative reinforcers are removed. However, BOTH procedures 

lead to desirable consequences. 

 

 

 

Punishment 

- Punishment: Is the delivery of an unpleasant consequence following a response, or the removal of a pleasant consequence, 

following a response.  

- Positive punishment involves the presentation of a stimulus, thereby decreasing the likelihood of a response occurring again.  

—> E.g. Having to run extra last around a basketball court for being late to training. 

—> E.g. Being given extra chores at home for doing something wrong.  

- Response cost (negative punishment): A form of punishment that entails something desirable being removed.  

- Effective punishment needs to be brief, immediate & linked to the undesired behaviour in the mind of the person (or animal) 

being punished. It is only effective if a positive behaviour can be developed to replace the negative behaviour. 

- Side effects from punishment: 

- Frustration 

- Aggression 

- Feelings of helplessness  

 

Key Processes in Operant Conditioning 

1. Acquisition 

2. Extinction 

3. Spontaneous recovery 

4. Stimulus generalisation 

5. Stimulus discrimination 

 

Acquisition 

- Acquisition: Is the association of the response with its associated consequences. It involves the strengthening/ weakening of 

a response either positive or negative) due to consequences (reinforcement or punishment), leading to an increased or 

decreased likelihood of a particular response occurring.  

—> E.g. A dog may acquire the behaviour to roll over due to consistent reinforcement of food. 
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Extinction 

- Extinction: Is when the conditioned response disappears over time after 

reinforcement has ceased. 

—> E.g. A child may learn that their use of a bad word causes the 

adults around them to laugh. They continue this behaviour for weeks; 

until the child’s mother tells the adults to stop laughing & ignore the bad 

behaviour. After another few weeks, the child no longer says the bad 

word for attention. The child has learned a behaviour, which has later 

become extinct because it is no longer receiving reinforcement. 

 

 

 

 

Spontaneous Recovery  

- Spontaneous recovery: Is the reappearance of an extinguished response after a rest period. 

—> E.g. Might occur if the child starts to use that same bad word after a break, regardless of it not getting a reaction from 

adults. 

- Shows that even though a behaviour or response might not occur for a time, it does not mean that the response has been 

forgotten. 

- Response likely to be weaker & not long 

lasting. 

 

 

 

 

 

 

 

 

Stimulus Generalisation 

*Stimulus generalisation & stimulus discrimination refer to the antecedent (the discriminative stimulus). 

- Stimulus generalisation: Is where a behaviour is elicited as a result of a discriminative stimulus/ antecedent that is similar to 

the original. 

—> E.g. Your dog who normally comes running when the electric can opener is used, might come running at the sound of a 

blender. 

- Response is likely to be weaker. 

E.g. A pigeon was trained to pack at a switch on the wall of a Skinner box. The switch was lit by a green light. When the 

pigeon was presented with lights varying colours, it generalised the original stimulus (pecking the switch lit by a green light) & 

pecked at the other coloured switches as well. However, as the stimulus (light) shifted further away from the original colour 

(green), the less frequent was the pigeons response (pecking). 
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Stimulus Discrimination 

- Stimulus discrimination: Occurs when an organism makes the correct response to a discriminative stimulus/ antecedent & is 

reinforced, but does not respond to any other stimulus, even when stimuli are similar. 

 

Sharping & Operant Conditioning 

- Shaping: A procedure in which a reinforcer is given for any response that gets closer & closer & eventually leads to the 

desired response/ behaviour. Also known as the method of ‘successive approximations’. 

- Common & successful way of teaching children complex behaviours. 

- E.g. Using shaping: You are learning to play piano & have a new piece of music you want to play perfectly. You attempt the 

new piece & play until you make a mistake. Next, you try again, making it a little further though the piece before making a 

mistake & feel good about your progress. The next time, you get a little further & feel good again. This goes on until you play 

it perfect. 

—> In terms of operant conditioning, antecedent = piano that is is available; behaviour = attempting the piece to be learnt & 

consequence = feeling good (positive reinforcement). 

Classical vs. Operant Conditioning 

 

 

 

 

 

 

 

 

 

 

 

Observational Learning 

- Observational learning: Occurs when someone uses observation of a model’s actions & the consequences of those actions to 

guide their future actions. It involves being conditioned indirectly by observing someone else’s conditioning. 

- Involves cognitive processes.  

- Can occur without there being an immediate change in behaviour; can remain latent.  

- Model: Who or what is being observed. May be live or symbolic. 

—> Live model: Is a real- life person who may be demonstrating, acting out or describing a behaviour. 

—> Symbolic model: Is a real or fictional character displaying behaviour in books, movies, tv, online or other media. 

Vicarious Conditioning 

- Vicarious conditioning: The individual watches a model’s behaviour being either reinforced or punished, & then subsequently 

behaves in exactly the same way, a modified way or refrains from the behaviour as a result of what they observed. 

Key differences Classical Conditioning Operant Conditioning  

The role of the learner The learner is passive and a respondent in 
the learning process. 

The learner is active and is instrumental in the 
learning process. 

Effect on the environment The behaviour of the organism does not have 
any environmental consequences. 

The organism’s response produces effects on the 
environment. 

Timing of the stimulus 
and response 

The stimulus occurs before the response. The 
association of the CS and UCS are very close 

together in time. 

The consequential stimuli (reinforcer or 
punishment) occurs after the response. There can 
be a large time difference between the behaviour 

and consequence. 

The nature of the 
response 

The response is usually a reflexive 
involuntary one involving the autonomic 

nervous system. 

The response is usually a  voluntary one involving 
the central nervous system. 
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- 2 processes:  

1. Vicarious Reinforcement 

2. Vicarious Punishment  

 

Vicarious Reinforcement: 

- Vicarious reinforcement: Increases the likelihood of the observer behaving in a similar way to a model whose behaviour is 

reinforced. 

—> E.g. A student who sees another student being allowed to leave a class early after correctly finishing all their work may 

be more inclined in another class to model the behaviour & response in a similar way if they consider leaving class early as 

desirable outcome (a reinforcer).  

 

Vicarious Punishment 

- Vicarious punishment: Occurs when the likelihood of an observer performing a particular behaviour decreases after having 

seen a model’s behaviour being punished.  

—> E.g. A student may observe someone else in class receiving detention for calling out without permission. The observer is 

likely to refrain from that behaviour in the future if they view detention as an undesirable outcome (a punisher). 

 

The process of Observational Learning 

1. Attention 

2. Retention 

3. Reproduction 

4. Motivation 

5. Reinforcement 

 

Attention 

- Attention may be influenced by: 

1. The perceptual capabilities of the observer. 

2. The motivation & interest level of the observer. 

3. The situation in which the behaviour is being observed & the kinds of distracters that are present. 

4. The characteristics of the model (i.e. attractiveness).  

- More likely to pay attention to models who: 

1. The model is perceived positively, is liked & has a high status. 

2. There are perceived similarities between features & traits of the model & the observer (i.e. age & sex). 

3. The model is familiar to the observer & is known through previous observation. 

4. The model’s behaviour is visible & stands out clearly against other ‘competing’ models. 

5. The model is demonstrating behaviour that the observer perceives themselves as being able to imitate. 

*In general, the greater the similarity between the model & observer, & the more attractive or successful the model, the more 

likely we are to follow their example. 

 

Retention 

- The learnt behaviour must be stored in memory as a mental representation so that the observed learning can be utilised at a 

later time. 

Stage 1— Attention: Learner actively watches model. 

Stage 2 — Retention: Learner stores mental representation 

    of behaviour. 

Stage 3— Reproduction: Learner has the mental & physical 

    ability to perform behaviour.  

Stage 4— Motivation: Environmental stimuli make learner 

    wish to perform behaviour.  

Stage 5— Reinforcement: Positive outcome means the 

    learner will repeat the behaviour when again 

    motivated to do so. 

Observational  
Learning Process 
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Reproduction 

- When the model’s behaviour has been closely attended to & retained in memory, we can attempt to reproduce when has 

been observed. 

- However, we must have the ability to put into practice what we observed. 

 

Motivation 

- The learner must want to imitate the learnt behaviour. 

- Will depend on whether the learner believes there will be a desirable consequence (reinforcement) for reproducing it. 

 

 

Reinforcement 

- Reinforcement: Influences the motivation to reproduce the observed behaviour & increases the likelihood of reproduction. 

- Different types: 

1. External reinforcement: Is comparable to learning by consequences.  

—> E.g. If a student receives a reinforcer (praise, money) for their work, then their motivation to become more highly skilled 

at their craft will be influenced in a positive way. 

2. Vicarious reinforcement: Occurs indirectly by observing the modelled behaviour being reinforced without personally 

experiencing the reinforcement. 

3. Self reinforcement: Occurs when we are reinforced by meeting certain standards of performance we set for ourselves. 

Success of Observational Learning 

- For the behaviour to be imitated, the model must be seen to be rewarded for the appropriate or inappropriate social 

behaviour.  

—> Models who are seen to be rewarded for their behaviour are more likely to be copied than models who are seen to be 

punished or where there is no follow- up. 

- The model must be appropriate for the learner.  

—> E.g. A model for a child might be parents or siblings. 

- The learning can occur in real life or through behaviour modelled in film or on tv. 

- Individuals high in self- efficacy are those who believe they are capable of performing well & are more likely to view 

challenges as something to be mastered rather than something to be avoided. 

 

Implications of Observational Learning 

- Physical punishment might lead to aggressive behaviour on those who were punished. Being aggressive can become an 

established way of behaving within families & social groups.  

- However, if violent behaviour can be learnt; it can also be controlled or managed through appropriate social learning. 

 

 

Bandura’s Experiment 
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- Proposes in his social learning theory that when observers pay attention to something going on around them, they form 

cognitive representations (mental images) of what they observe.  

- Each movie showed an adult model punching, hitting, kicking & verbally abusing a large air- inflated BoBodoll. Each of the 

three children saw a different version of the movie. 

Condition 1: The aggressive model was rewarded with lollies, soft drink & praise by another adult. 

Condition 2: The aggressive model was punished with a spanking & verbal criticisms such as ‘Hey there, you big bully! Quit 

picking on that clown’. 

Condition 3: There were no consequences for the aggressor’s behaviour. 

- Following exposure to the model in the movie, each child was placed individually in a room that had many toys & a BoBo doll.  

 

Results 

- Children who watched the aggressive model either being reinforced or experiencing no consequences for their aggressive 

behaviour imitated aggressive behaviour more than the children who watched the aggressive model being punished. 

- When children were offered a reward (positive reinforcer) for imitating the model’s aggressive behaviour, even children who 

had seen the model punished tended to imitate the model’s behaviour by behaving more aggressively. 

- Although the boys were more aggressive than the girls in all conditions, the girls were nearly aggressive as the boys if they 

were offered a reward. 

 

Similarities between Observational Learning & Operant Conditioning 

- In that the learner is active in both of these learning processes. 

- It is reinforcement rather than the learning itself that influences the likelihood of the observed behaviour being imitated by the 

observer. 

 

Differences between Observational Learning & Operant Conditioning 

- Operant conditioning emphases the importance of the organism’s direct experience when learning, observational learning 

suggests the learning can occur indirectly through observation. 

- In observational learning, there is a distinction between learning & performance. Learning can occur but it is not necessarily 

demonstrated or observed unless there is a motivation for the organism to demonstrate the behaviour.  

- Observational learning includes the role of cognition (thinking & memory) in the learning process. The learner must attend to 

a model’s behaviour & its consequences & then store a mental representation of it.  
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- Memory: The processing, storage & retrieval of information acquired through learning.  

- Three processes: 

1. Encoding: To process of putting information into a form which will allow it to fit in with your personal storage system.  

2. Storage: Is keeping information in the brain so that we can use it later on.  

3. Retrieval: Is the process of getting information back from memory so that we can use it  

 

Atkinson- Shiffrin’s Multi- Story Model of Memory 

- Costs of three separate stores: 

1. Sensory memory 

2. Short- term memory 

3. Long- term memory 

- Structural features: Are the permanent, built- in fixed features of memory that do not vary from one situation to another.  

—> The three different stores are the basic structural features. 

- Control processes: Are selected & used by each individual & may vary in different situations.  

—> E.g. Attention, rehearsal, retrieval.  

 

Sensory Memory 

- Sensory memory: Is the entry point of memory where new incoming sensory information is stored for a very brief period. 

- The information received there is assumed to be retained as an exact copy of its original ‘raw’ sensory form (rather than in an 

encoded form). 

- Has an unlimited storage capacity & stores sensory impressions long enough for each impression to slightly overlap the next. 

- We are not consciously aware of information in our sensory information, however, when we direct our attention to information 

in sensory memory, this has the effect of transferring it to STM where we become consciously aware of it.  

- Sensory registers: Separate sensory systems where incoming sensory information is assumed to be stored in.  



  Friday, 31 March 2017 

18 

- Iconic memory refers to our visual sensory memory — the brief sensory memory for incoming visual information.  

—> Duration: About 0.3 seconds  

—> This explains why we can see moving pictures from a series of still shots projected onto a movie screen. We are still 

storing the image of one still shot when it is replaced by the next frame, so the illusion of movement is created. This is why 

movies run at 64 frames per second.  

People with reading disorders’ (i.e. dyslexia) iconic sensory memory is too long, thus, the images of words & letters persist 

too long to enable them to process the next words in a reading passage.  

- Echoic memory is used to describe auditory sensory memory — the brief sensory memory for incoming auditory information.  

—> Registers & retains all sounds (e.g. speech, the barking of a dog, the sirens of vehicles).  

—> Duration: About 3 to 4 seconds.  

—> You perceive speech by blending successive spoken sounds you hear. When you hear a word pronounced, you hear 

individual sounds, one at a time. You cannot identify a word until you have heard all the sounds that make up the word, so 

auditory information must be stored long enough for you to receive all the sounds involved.  

Type of Sensory 
Memory 

Duration Capacity Form of 
Encoding 

Forgetting Example 

Iconic memory 0.3 Unlimited Visual Fades rapidly Waving a 
sparkler in the 
dark & briefly 

experiencing an 
after- image. 

Echoic memory 3- 4  Unlimited Acoustic Fades rapidly Retaining the 
sounds of words 
for long enough 

to understand the 
whole word or 

phrase that has 
been spoken 

 

- When you attend to information in sensory memory, it is transferred to STM. Only the information selected for the transfer to 

STM is encoded & has a chance of being stored permanently. Information in sensory memory that is not attended to is lost 

very quickly — usually within seconds.  

 

 

 

 

 

 

 

 

Short Term Memory (STM) 

Atkinson- Shiffrin’s Multi- Store Model of Memory 
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- STM: Is a memory system with limited storage capacity in which information is stored for a relatively short time, unless 

renewed in some way. 

- Stores information temporarily, but for a longer time 

than sensory memory (& less than LTM). In STM, the 

information is no longer an exact replica of the 

sensory stimulus, but an encoded version. 

- When you pay attention to information in your 

sensory memory (or to information retrieved from 

LTM), the information enters your STM. It holds all 

the information you are consciously aware of at any 

moment in time.  

- Duration: About 12- 30 seconds. 

—> After about 12 seconds, recall starts to decline. 

—> By about 18 seconds, almost all of the information disappears entirely if it has not been renewed in some way. 

 

 

 

Maintenance Rehearsal/ Continual Repetition 

- A method of renewal.  

- For STM to last its potential of approximately 12- 30 seconds, there must be no interference. Interference occurs when new 

information enters the short- term memory & pushes out information that is in our immediate awareness.  

- If you say something over & over (either aloud or sub- vocally in your head) that you want to keep in your immediate 

awareness, it may also increase the changes of this information being moved into your LTM.  

Method Example 

Verbal (using words) Vocal: Saying words loud 
Sub- vocal: Thinking words silently to oneself 

Non- verbal (using visual or spatial information) Visualising: Keeping an image in one’s mind 
Muscular: Imagining how it feels to perform an action 

 

- 7 + 2 pieces of information.  

- When STM is ‘full,’ new items can 

only be added by pushing out old items. 
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Decay & Displacement  

- Information stored in STM is lost primarily through decay (not being used) & displacement (being pushed out) by new 

information. Decay of information in STM occurs when information is not renewed (e.g. through repetition) & simply fades 

away with time. 

 

Chunking 

- Chunking: Is the grouping of separate bits of information into a larger single unit of information to increase the capacity of 

STM.  

- E.g. 319- 528- 7451 = 3 pieces 

3195287451 = 10 pieces 

 

STM as Working Memory 

- Psychologists use the term ‘working memory’ instead of STM to emphasise the active processing & use of information that 

occurs there. 

- Information from sensory memory is processed in STM/ working memory & information is retrieved from LTM to be used & 

manipulated in STM/ working memory. 

- Information only remains in ‘working memory’ while we consciously process, examine or manipulate it. 

- Once the required task has been achieved, the information stored there is no longer required & is either transferred to LTM or 

discarded. 

 

Long Term Memory (LTM) 

- LTM: Stores a potentially unlimited amount of information for a very long time, possibly permanently.  

- Is not considered to be a single store for all kinds of information. Different types of LTM are associated with different kinds of 

information & memory processes.  

- 2 types: 

1. Explicit Memory 

2. Implicit Memory 

 

 

 

Explicit Memory/ Declarative Memory 

- Explicit memory: Involves memory that occurs when information can be consciously or intentionally retrieved & stated. 

- Can involve words, concepts, visual images, someone’s name, a password. 

- Tests involve recall & recognition. 

- Hippocampus is responsible for the formation of long term explicit memory.  

 

- Two types:  

1. Episodic Memory: Is the memory of personally experienced events. These include the details of the time, place & our 
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psychological & physiological state when the event occurred.  

—> E.g. Your memory of your first day at school, what you ate for breakfast & how the food tasted. 

*Retrospective Memory: Remembering past events 

*Prospective Memory: Remembering things to do in the future.  

 

2. Semantic Memory: Is the memory of facts & knowledge about the world. These include our specialised knowledge of facts, 

knowledge of the kind learned in school, everyday facts, general knowledge, rules & the meaning of words.  

—> Are not ‘tagged’ with details of the time & place.  

- Canadian psychologist Endel Tulving argues that semantic & episodic memories are sub- systems that store different kinds of 

information but often work together when we form new memories. In such instances, the memory that is ultimately encoded 

may consist of an autobiographical episode & semantic information.  

—> E.g. Your episodic memory of having studied last night also contains semantic knowledge about what you learned.  

 

Implicit Memory/ Non- declarative memories  

- Implicit memory: Involves memory that does not require conscious or intentional retrieval. 

—> You are not aware you are remembering nor are you necessarily trying to remember.  

- E.g. Brushing your teeth, riding a skateboard, how to blow- dry a client’s hair, simple classically conditioned responses (i.e. 

fears & taste aversions). 

- Two types: 

1. Procedural Memory: Is the memory of motor skills & actions that have been learned previously. It involves memories of 

‘how to do something’.  

- Typically require little or no intentional or conscious attempt to retrieve  

—> E.g. You have not ridden a bicycle for many years, the skills required to do so will be reactivated & brought into conscious 

awareness with little or no mental effort.  

- Often difficult to put into words. 

2. Classically conditioned memory: Conditioned responses to conditioned stimuli acquired through classical condition, 

particularly those involving fear or anxiety.  

—> E.g. If you immediately experience fear or anxiety at the sight of a spider because of past associates with anxiety or fear, 

implicit memory is involved, whether or not you have an explicit recollection of a relevant past event.  

- A taste aversion could be acquired involuntarily without conscious awareness through classical conditioning.  

—> E.g. You developed a waste aversion to yoghurt after tasting it and feeling nauseated. If you feel sick whenever you see 

or think about yoghurt, this is a type of classically conditioned response. The memory of feeling sick comes into your 

conscious awareness automatically, without any deliberate effort, because of past association; this means that the memory is 

implicit.  

 

Semantic Network Theory 

- Semantic Network Theory: The way information is stored in long- term memory is different from sensory memory & short- 

term memory. In long- term memory, information is encoded by its meaning & stored in semantic networks.  

- It proposes that information in LTM is organised systematically in the form of overlapping networks of concepts that are 

interconnected & interrelated by meaningful links. According to the theory, each concept, called a node is linked with a 

number of other nodes/ concepts in the network. 

Memory Retrieval 

- What we retrieve from long- term memory is not an entirely accurate reproduction of what actually happened when encoding. 

Instead, it is a logical or plausible reconstruction of what might have happened; filtered & shaped by our pre- existing 

thoughts, attitudes & beliefs.  
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- Forgetting: Refers to an inability to retrieve information at a particular time, rather than the total disappearance of that 

information from memory.  

- 4 methods of memory retrieval: 

1. Recall 

2. Recognition 

3. Relearning 

4. Reconstruction 

 

Recall 

- Recall: Requires the person to retrieve stored information using a minimal amount of cues.  

- You bring the information into conscious awareness & doing so provides evidence that something previously learnt was 

retained. If you cannot recall targeted information, this does not necessarily mean it is not in memory. the use of a retrieval 

cue (prompt) may enable access. 

- Free recall: Involves reproducing as much information as possible in no particular order without the use of any specific cue. 

- Serial recall: Involves reproducing information in the other in which it was learnt (least sensitive measure of retention). 

- Cued recall: Involves the use of specific prompts (cues) to aid retrieval & therefore reproduction of the required information. 

 

Recognition 

- Recognition: Involves identifying the original, learnt information.  

- The presence of the correct information acts as a cue for its retrieval from memory. 

- Recognition vs. recall: The difference between recognition & recall is that with recall, the required information is not present 

for our identification where as, with recognition, the information we want to retrieve may be present & requires a judgement 

about whether it has been previously seen or experienced.  

- Recognition vs. cued recall:  

E.g. Remembering the names of students in your year 7 English class. 

—> Recognition would involve you being given a list of names that included those who were in the class with many other 

names. 

—> Cued recall would involve you being given clues to the information but not the evidence of the items to be remembered 

(i.e. a class photograph, the initials of the class members).  

- More likely to retrieve more with the recognition method than the recall method.  

—> E.g. Many students tend to prefer M.C, T/F questions to an essay or short- answer questions.  

—> M.C & T/F questions involve recognising the correct response amongst a small no. of alternatives (cues), where as essay 

& short- answer questions require recall usually with few or no cues to assist retrieval of the correct information. 

 

 

Relearning 

- Relearning: Involves learning information again that has been previously learned. 

- If information is learned more quickly the second time, it is assumed that some information must have been retained from the 

first learning experience; whether the individual realises it or not. 

- Usually takes less effort or time than it did to learn it originally. 

Method Description Example 

Recall   

Free recall Reproducing information in no 
particular order 

Name the last three prime ministers of Australia. 

Serial recall Reproducing information in the order in 
which it was learned 

Name the last three prime ministers of Australia in 
order from the most recent to the least recent. 

Cued recall Using a cue to assist the retrieval of 
information 

Name the last three prime ministers of Australia. 
their initials are MT, TA & KR.  

Recognition Identifying correct information from 
among a list of alternatives 

Identify the last three prime ministers of Australia 
from the following list: Chifley, Gillard, Hawke, Abbot, 
Whitlam, Turnbull, Rudd, Howard, Keating, Menzies. 

Relearning (method of 
savings) 

Determining the amount of information 
saved when learning information agani 

that has been previously learned  

Time how long it takes to learn the last seven prime 
ministers of Australia. Time yourself two weeks later 
on the same task to test the amount of time saved in 

learning the information a second time compared 
with the first time.  
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Reconstructive Memory 

- Reconstruction: Refers to the way we can change a memory based on the way we recall it. Memory reconstruction generally 

involves combining stored information with other available information to form what is believed to be more coherent, complete 

or accurate memory. 

- Active process & is influenced by many factors (e.g. pre- existing knowledge, personal experiences, values, psychological 

state, cues in the environment, motivations, expectations & assumptions about what might have happened).  

- Is most evident when we retrieve an episodic memory of a specific event for which we cannot recall or are uncertain about 

some details. 

    Why do errors & distortions creep into memories? 

- When we form a long- term memory, we actively encode & organise the elements & details of the experience throughout 

different areas of the brain. These are linked together within neural networks or pathways. When we later attempt to access 

the memory, we not retrieve a simple ‘readout’ of the entire memory. Instead, we retrieve the encoded elements & actively 

reconstruct the memory.  

 

Sensitivity as Measures of Retention 

- Recall, recognition & relearning are commonly used as measures of retention to assess information stored in LTM. All differ in 

their relative sensitivity as measures of retention. 

- The sensitivity of a measure of retention: Refers to its ability to assess the existence of information in memory & which is 

therefore available for retrieval. 

- A very sensitive measure of retention is more likely to detect information that has been learned & stored in memory at some 

time in the past than would a measure that is not very sensitive.  

Most sensitive 
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Fallibility of Memory 

- Eye- witness testimony: Is any firsthand account given by an individual of an event they have seen.  

- Misinformation effect is when misinformation is planted in the witness’ memory. This can gradually take on greater 

significance for the witness until they begin to believe that the implanted information is a genuine memory.  

- Loftus has found that eye- witness testimony is not always accurate because eye- witnesses reconstruct their memories & 

their reconstructed memories can be manipulated by leading questions that contain misleading information. 

 

Leading Questions 

- A leading question has content or is phrased in such a way as to suggest what answer is desired or to lead to the desired 

answer.  

- E.g. Suppose that you witness a car accident and are later asked, ‘How fast was the car going when it ran the stop sign?’. 

According to Loftus, this is a leading question as it contains a presupposition— information that should or must be true in 

order for the question to make sense. The question presuppose/ assumes that there was a stop sign. But what if there was 

no stop sign? 

 

    Research by Loftus 

- In the first experiment, 45 volunteer students from the university where Loftus worked were each shown 7 short videos of car 

accidents. These videos ranged from 5- 30 seconds. 

- After viewing each video, the participants (eye- witnesses) were asked to write a description of the accident they had just 

seen. 

- They were also asked to answer some specific questions about the accident, including a critical ‘leading’ question that 

required them to estimate the speed of the cars involve in each collision. 

- There were 5 conditions in the experiment, with 9 participants randomly assigned to each condition. In each condition, a 

different word (verb) was used to complete the critical question, so different groups of participants were given different 

versions of the question. The question asked, ‘About how fast were the cars going when they smashed/ collided/ bumped/ hit/ 

contacted each other?’. 

- In order to control the potential influence of the order in which the videos were viewed, the videos were presented in a 

different order to each group of participants.  

    

   Results 

 

 

 

 

Least sensitive 

Relearning 
Recognition 

Recall 
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- In the second experiment, a procedure similar to that for the first experiment was used. This time, 150 different university 

students who volunteered for the experiment were randomly assigned to one of three groups (conditions) & viewed a 1- 

minute video that included a 4- second scene of a multiple car crash. The participants were then questioned about the 

accident. 

- Group 1 was asked: ‘About how fast were the cars going when they smashed into each other?’ 

- Group 2 was asked: ‘About how fast were the cars going when they hit each other?’ 

- Group 3 was not asked a question about the speed of the cars. 

 

 

 

 

 

 

 

 

    Results 

- The mean speed estimate for the question with ‘smashed’ was 10.46 miles/ hr. 

- The mean speed estimate for the question with ‘hit’ was 8.00 miles/ hr. 

- One week later, the participants returned for the second part of the experiment. Without viewing the video again, they were 

required to answer 11 questions about the crash. The critical question was ‘Did you see any broken glass?’ This question 

was ‘hidden’ among other questions that served as ‘distracters. It was also placed in a random position on each participant’s 

question paper. 

*There was no broken glass at the scene. 

- Although most participants accurately reported not seeing any broken glass, more participants who had been given the 

question with the word ‘smashed’ reported seeing broken glass than those who had been given the question with the word 

‘hit’. 

 

   Conclusion of Loftus & Palmer’s Research 

- Source confusion arises when the true source of the memory is forgotten or when a memory is attributed to the wrong source. 

In Loftus’ studies, ‘misinformation’ provided in leading questions after the event may be confused with the details of the 

original memory.  

- Memories of eye- witnesses are reconstruction, not exact replicas of the events witnessed.  
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- False memories: Are memories of events that are distorted or made up & that an individual believes to have experienced but 

it never took place.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Brian Regions involved in the storage of LTM 

Cerebral Cortex 

- Semantic memories (type of explicit memory) tend to be stored throughout the cortex, most likely in the frontal & temporal 

lobes.  

- Episodic memories (type of explicit memory) also tend to be stored throughout the cortex, most likely in the right frontal lobe 

(particularly the pre- frontal cortex just behind the forehead) & the right temporal lobe. 

- When we learn a new language, it is stored in the the Broca’s area (left frontal lobe).  

• Memory for the names of colours is stored in the temporal lobe. 

• Spatial memory (awareness of one’s self in space) is stored in the parietal lobe. 

• Memory for sounds is stored in the temporal lobes. 

• Memory for pictures is stored in the occipital lobe. 
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—> E.g. An episodic memory of a rock concert you may attend will have diff components: 

- Name of the band will be stored in a cortical area involved with language (frontal lobe) 

- Images in the visual cortex (occipital lobe) 

- Sounds in the auditory cortex (temporal lobe). 

- Two structures within the medial temporal lobe of the temporal lobe have key roles in the encoding & formation of declarative 

& emotion- related long- term memories, respectively these are the hippocampus & the amygdala.  

- Frontal lobe loss disrupts the retrieval process. The right frontal lobe is more activated when retrieving an episodic memory 

and the left frontal lobe is more involved in the encoding of an episodic memory.  

- If a specific area of pre- frontal cortex is removed, individuals are greatly impaired in remembering the sequence of events 

regardless of whether a recall or recognition method is used to test them.  

 

Hippocampus 

- Part of the brain that turns short- term memories into long- term memories. It is crucial in the consolidation of new explicit 

memories so that they are neurologically stable & long- lasting. 

- NOT directly involved in the formation of implicit procedural or classically conditioned memories.  

- Transfers memories to the cerebral cortex for long- term storage. Storage most likely occurs in the areas that initially 

processed the information. 

- Also plays a role in the formation of emotional memories. When you have an emotionally traumatic experience, your 

amygdala & hippocampus encode different aspects of the emotionally arousing event for storage in your long- term memory. 

When you retrieve the memory from the cerebral cortex, the activity of the hippocampus during memory formation will enable 

you to remember where the event happened, when it happened, whom you were with when you retrieve the memory. These 

details are explicit memories. Meanwhile, as your amygdala is activated during the retrieval process, you will remember the 

emotional arousal content & the sympathetic nervous system reactions that have been linked to the memory may be initiated 

(e.g. your muscles may tighten, your heart may beat faster) This is known as implicit memory. 

- Also important for spatial memory which is an explicit memory for the physical location of objects in space. It is what enables 

us to navigate from place to place & to learn & remember locations.  

- People without the right hippocampus tend to have difficulties learning & remembering the location of objects or places.  

—> Provides evidence for the rural role of the right hippocampus in spatial learning & memory.  

- People without the left hippocampus tend to have difficulties remembering verbal information (i.e. words).  

—> Provides evidence for the crucial role of the left hippocampus in verbal learning & memory.  

Amygdala 

- Part of the brain involved in processing & regulating emotional reactions, particularly strong emotions (i.e. fear & anger). 

- Classically conditioned emotional response involve implicit memory because they occur involuntarily in the presence of a 

relevant environmental stimulus. There is no intentional conscious recall. The level of emotional arousal at the time of 

encoding influences the strength of the long- term memory formed of that event which is partly due to the increase amount of 

noradrenaline in the amygdala during times of heightened emotional arousal.   

- Flash bulb memory (specific type of episode memory) is a vivid & highly detailed memory of the circumstances in which 

someone first learns a very surprising, significant or emotionally arousal event.  

- Does not permanently store emotional memories.  

- Damage can lead to impaired ability to recognise facial expressions of emotions, especially fear.  
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- People without an amygdala are unable to acquire a conditioned fear response. They can form conscious explicit memories 

of the details of the experience but not implicit classically conditioned memories that would enable them to express fear, such 

as fight, flight or other fear reactions.  

Research 

- Tried to link responses in participants by making a loud, unpleasant noise when a blue slide was shown to them but no noise 

when a slide of a different colour was shown. The participant with the damaged amygdala reacted emotionally to the loud 

noise & was able to tell the researchers which slide was followed by the unpleasant noise. However, when the same blue 

slide was presented without the loud noise, he did not react emotionally. 

In contrast, the participant with the damaged hippocampus showed an emotional response to the noise & also to the blue 

slide (the conditioned stimulus) but when asked later, could not remember which colour slide was associated with the loud 

noise.  

- Found that people with a damaged amygdala are incapable of fear conditioning.   

 

Cerebellum  

- Coordinates fine muscle movements, regulates posture and balance. Also involved in activities requiring a skilled sequence 

of movements that require timing & are made with speed, easy & fluency. 

—> E.g. playing the piano. 

- Part of the brain that is directly involved in the encoding & temporary storage of implicit procedural memories. 

- Does form & store explicit memories of simple reflexes acquired through classical conditioning. 

- People without a cerebellum cannot acquire a classically conditioned reflex response (i.e. eye- blink response, but do 

remember the experiences of hearing sounds & feeling puffs of air to the eye during the conditioning process).  

Brain Areas of Cerebral Cortex Functions involved in 

Hippocampus  Formation & consolidation of explicit memories.  
Spatial (right hemisphere) & verbal (left hemisphere) learning.  

Amygdala Formation of emotional memories. 
Formation of conditioned fear responses. 

Recognition of facial expressions.  

Frontal Lobe Retrieval of memory. 
Recalling verbal (left hemisphere) & visual material (right hemisphere). 

Pre- frontal Cortex Remembering the sequence of events. 
Attention & transferring information between the memory stores. 

Parietal Lobe Attention & STM. 

Cerebellum (not in cerebral cortex) Involved in simple reflexes. 
Involved in spatial functioning 

 

 

 

 

 

Brain Trauma on Memory 

- Brain trauma: Refers to any brain injury that impairs the normal functioning of the brain. 
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- Can be congenital (inherited) or acquired due to a stroke, infection, lack of oxygen, a drug use episode, prolonged alcohol, 

substance abuse, a tumour or by a neurodegenerative disease. 

- Neurodegenerative disease: Is a disorder characterised by the progressive decline in the structure, activity and function of 

brain tissue. Neurons within the brain tissue gradually become damaged or deteriorate.  

- Amnesia: Refers to loss of memory that is consistent with ordinary forgetting.  

- Organic amnesia: Refers to loss of memory due to damage to the organ responsible for memory. It is usually partial & 

selective. 

- Types of amnesia: 

1. Retrograde- amnesia 

2. Anterograde- amnesia  

Retrograde Amnesia  

- If brain trauma affects memory for information experienced before the trauma occurs. The memory loss may extend back a 

few moments, days, weeks or years. 

- Common causes: Strokes, brain tumours, surgery and electroconvulsive therapy (ECT). 

When this amnesia is caused by head injury (i.e. trauma or stroke), some memories might eventually return with the older 

memories returning first. 

- The events that occurred prior to the injury are unlikely to be recovered because the consolidation of these would have been 

disrupted. 

Anterograde Amnesia 

- Anterograde amnesia: Is the inability to encode and store new memories.  

- Typically people can retrieve memories they had prior to the trauma but cannot learn anything new.  

- Associated with damage to the medial temporal lobe, particularly the hippocampus and connections linking the medial 

temporal lobe with the frontal lobes. 

- Common cause: Blow to the head among younger people 

- Common among people with Alzheimer’s disease and Korsakoff’s syndrome (a neurodegenerative disease) among older 

people.  

Korsakoff’s Syndrome primarily damages an area within the middle of the brain where the thalamus & large areas of the 

frontal lobes are located. Occurs mainly in people who are chronic alcoholics & is linked to the prolonged loss of thiamine 

(vitamin B) form their diets. 

- Do not necessarily have a problem forming new implicit memories, providing evidence of the independence of explicit & 

implicit memories. 

 

Brain Surgery 

- Henry Molaison had brain surgery to treat the severe epilepsy. His neurosurgeon decided to remove the medial temporal lobe 

from each hemisphere, two- thirds of each hippocampus, most of each amygdala and adjacent cereal cortex.  

- His seizures declined in their frequency and severity, his personality was unchanged and his cognitive functions remained 

unaffected.  
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- However, he could not remember things that happened in the period leading up to his surgery, This memory loss was ‘total’ 

for about 2 years pre- surgery and ‘partial’ back to 10 years pre- surgery.  

- In relation to episodic memories, he could not remember any event that happened at a specific time and place but he had 

retained the gist of personal experiences.  

- More significantly, he had anterograde amnesia and thus, was incapable of forming new episodic or semantic memories 

(explicit memories).  

- However, his STM was relatively normal.  

—> E.g. He could do crossword puzzles but as soon as he was distracted and his attention was diverted to something else, 

he immediately forgot about it.  

- He could also learn and retain new motor skills so the formation of procedural memories was normal. 

- Reference to removal of hippocampus: It does not affect the formation, storage or retrieval of procedural memories. However, 

the formation of semantic & episodic memories & their transfer to the cerebral cortex for storage may be affected. Removal of 

his hippcampi is likely to have impaired the consolidation process which accounts for why HM was incapable of forming new 

long- term explicit memories.  

—> Removal of one hippocampus does not seem to cause much memory impairment. It is only when both are removed or 

severely damaged, there are difficulties in forming new memories.  

—> Absence of either or both hippocampi appears to have little or no effect on the acquisition or retention of conditioned eye- 

blinks & other simple reflexive responses through classical conditioning. Thus, the hippocampus is not required for classical 

conditioning or the storage of these simple motor responses.  

 

Dementia 

- Dementia: Refers to a disorder affecting higher mental functions. It can occur in various forms & may be caused by disease, 

brain damage, reduced blood supply to the brain or toxins (i.e. alcohol). 

- Most common form is Alzheimer’s disease. 

- Alzheimer’s disease is characterised by the progressive decline in the structure, activity and function of brain tissue.  

—> Biggest risk- factor: Age 

—> Explicit memories are primarily affected.  

—> Implicit memories tend to remain intact. 

—> Symptoms:  

1. Events: Forgetting part or all of a significant event (i.e. weeding). 

2. Words/ Names: Forgetting words/ names of well- known people & objects. 

3. Directions: Inability to remember & follow written/ verbal directions. 

4. Stories: Inability to follow a story on television, a movie or book. 

5. Stored knowledge: Forgetting known information such as historical/ political information. 

6. Everyday skills: Inability to perform tasks (i.e. dressing, cooking, cleaning, toilet) 

—> Post- mortems show a brain with cortical * sub- cortical areas that look shrivelled & shrunken due to the widespread 

death of neurons. 

—> Area most affected: Medial temporal lobe, particularly the hippocampus. When the cells are lost here, it causes the brain 

to atrophy (shrink) & the damage to the temporal lobes means that the hippocampus becomes isolated.  

Amyloid Plaques & Alzheimer’s  

- The plaques are fragments of the protein called beta amyloid that the body produces normally.  

- Amyloid plaques are proteins that form among axon terminals & interfere with communication between neurons.  

- In a healthy brain, these are broken down & eliminated from the brain naturally.  
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- In an Alzheimer’s brain, the fragments accumulate over time to form clumps of hard, insoluble plaques outside & around the 

neurons, thereby impairing synapses & inhibiting communication between brain cells. 

 

Neurofibrillary tangles & Alzheimer’s  

- Another protein called tau also accumulates in an insoluble form. Gradually, the tau deposits form neurofibrillary tangles.  

- They look like twisted fibres & inhibit transport of essential substances throughout the neuron. 

- This failure of the transport system is believed to kill brain cells. 

 

Acetylcholine & Alzheimer’s  

- In an Alzheimer’s brain, they have reduced levels of the neurotransmitter acetylcholine (ACh). 

- The amount of ACh decreases naturally with age, however, in Alzheimer’s it decreases much faster than normal. It is 

believed that the build- up of amyloid & tau may contribute to this by destroying ACh- transmitting neurons. 

 

Factors Influencing Memory 

- Forgetting: Refers to the inability to access or recover information previously stored in memory. 

- A retrieval cue: Is any stimulus that assists the process of locating & recovering information stored in memory. It acts as a 

prompt that guides the search & recovery process within LTM.  

- The encoding specificity principle states that the associations formed at the time of encoding new memories will be the most 

effective retrieval cues.  

—> The principle says that the more closely a retrieval cue matches the original learning conditions, the more likely it is that 

the information will be retrieved— memory is improved when information available at encoding is also available at retrieval.  

- Context dependent cues: Are environmental cues in the specific situation where a memory was formed that act as retrieval 

cues to help access the memories formed in that context. 

—> E.g. Sights, sounds & smells within the specific situation.  

—> Thus why police investigating a crime take an eye- witness back to the crime scene. 

- State dependent cues: Are associated with an individuals internal physiological and/ or psychological state at the time the 

memory was formed, and act as retrieval cues to help access those memories.  

—> E.g. If you learn information when you are happy, sad, intoxicated, that information is more likely to be tiered when you 

are in the same ‘state’.  

—> It has been found that when participants learn information while under the influence of drugs (i.e.caffeine), tend to recall 

the information better when they are under the influence of the same substance than when they are not under its influence. 

Does this mean that substances/ drugs (i.e. alcohol & marijuana) improve memory? No— they actually impair memory as 

they interfere with the process of encoding.  

 

 

 

Limitations of Encoding Specificity Principle 

- Retrieval failure does not explain forgetting that may be due to:  

- Failure to access certain anxiety- laden memories. 

- Disrupted or lost memories as a consequence of brain trauma (e.g. brain injury) or a neurodegenerative disease (e.g. 
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Alzheimer’s disease). 

- Memories interfering with one another due to the similarity of information being retrieved.  

 

 

Serial Position Effect 

- The serial position effect: Is a finding that free recall is better for items at the end & beginning of the list than the items in the 

middle of the list.  

- The primacy effect: Describes superior recall of items at the beginning of a list. 

—> Occurs because the last few items are still in STM.  

- The recency effect: Describes superior recall of items at the end of a list.  

—> Occurs because the first few items have received more attention & rehearsal than the other items & thus are transferred 

into LTM.  

*Items around the middle of a list are presented too late to be adequately rehearsed & transferred into LTM & too early to be 

held in STM without rehearsal, so they are more likely to be forgotten  

 


