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Auditory Perception 
 

Hearing 

 Allows us to locate stimuli in the environment 

 Is always alert to potential danger even when sight is not available 

 We cannot close our ears 

 Vital part of communication 

 

Sound 

 

Definition: repetitive change in air pressure over time. 

 Will radiate in all directions (3-D) from source 

 

Sound vs Light 

 

Sound Light 

 Audible sound waves have 

wavelengths from o.o172m to 

17.2m 

 Light wavelengths are measured in 

nanometres (10-9m) 

 Can bend around corners  Travels in straight lines 

 Usually produced by its source  Light is reflected off objects 

 

Physical vs Psychological Properties of Sound 

 

Frequency – Pitch  Amount of cycles per second of a wave determines 

the pitch of the sound that is perceived 

 Measured in Hertz (Hz) 

 1000Hz = 1000 cycles/second 

 Human range is ~20Hz – 20kHz 

 Higher frequency = shorter wavelength 

 Humans are most sensitive to frequencies from 

2000-5000Hz 

 Human voice range is about 500-3500Hz 

 Low frequencies (<1000Hz) are vowels and bass 

 High frequencies (>1000Hz) are consonants 

Pitch 

 BM reacts to more intermediate frequencies than 

lower/higher frequencies 

 Pitch is the psychological perception of frequency 

 Relationship between pitch and frequency is 

depicted by the Mel scale (L1 slide 16) 

 Higher frequency = high pitched 

 Humans have much better discrimination for 

sounds that are below 10000Hz 

 Higher frequency = larger change between 

frequencies for us to perceive a difference 

Amplitude – Loudness  The ‘height’ of waves when depicted on a sound 

graph 



Vision: Colour 
Light 

 

Definition: an electromagnetic wave. Waves with lengths between 400 – 700 nm (UV – IR) are visible to the 

human eyes.  

 Goes in straight lines; do not bend around obstacles but may be deflected 

 If amplitude of the wave is high, then the brightness of the light is high 

 Purely quantitative change in the intensity of light 

 If frequency of the wave changes, then the colour we perceive changes 

 A quantitatively different change in colour 

 Our brain is what makes up the colour that we see, light itself is simply different wavelengths 

 

Newton’s Prism 

 When a white light is shown through a glass prism, it will be deflected into the entire visible colour 

spectrum 

 Wavelengths bend at degrees specific to the light wavelength 

 Shorter waves will bend more 

 Longer waves will bend less 

 White light is the combination of all wavelengths (all colours) 

 Separated wavelengths can be put back together to create a white light 

 

Specular and Diffuse Reflection 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Our brain ignores the gloss (diffused colours) from the object as not being a part of the object itself 

 Which is why we are able to tell the ‘true’ colour of an object even when there are actually many 

different colours due to diffusion  

 A lot of the times we do not even notice that there are other colours on the object; only see the main 

colour 

 

Specular– when light from a single incoming 

direction is reflected on into a single outgoing 

direction 

 On a good mirror, the angle of insonation 

(light -> surface) is the same as the angle of 

reflection (surface -> light) 

 Specularity = 1.0 

 

Diffuse – when light from a single incoming 

direction is reflected on into many different 

directions 

 Dull, matte or uneven surfaces 

 Specularity = 0.0 



Biology and Learning 
 

Biological Inclinations 

 

Equipotentiality 

 

Definition: Pavlov’s argument that all stimuli have equal potential of being paired with another stimuli and 

the strength of association will be equal regardless of stimuli used 

 

Garcia & Koelling (1966) 

 Investigated whether some stimuli can be paired more easily with another in classical conditioning tests 

 Either Poison or Shock as US 

 Taste or Audio Visual stimuli as CS 

 Each US were paired with both CSs, degree of CS-CR association were investigated 

 Poison had a greater association to Taste stimuli than Audio Visual stimuli 

 Shock had greater association to Audio Visual stimuli than Taste stimuli 

 There is an innate preference to pair certain types of events with certain types of stimuli 

 Evolutionary adaptation 

 Taste/food not usually associated with pain, but may cause sickness 

 Fear of pain was not innately associated with taste, but is associated with environmental or external 

factors – usually with visual or sound properties 

 Brain will rapidly and preferentially associate some states of being with certain types of stimuli 

 

Instinctive Drift 

Definition: tendency to return to an evolutionary selected behaviour following repeated reinforcement 

 Hamsters given interval time reinforcement (e.g. food every 30 seconds) will develop a ritual of 

behaviours that they perform right before food is given 

 Superstition 

 However, only some behaviours every become associated with the food 

 E.g. pouching, chewing food – Species-specific eating behaviour for hamsters 

 Even though behaviours are not producing food (no instrumental components), they still increase 

before the delivery of food 

 Act of food delivery elicits certain types of food associated behaviours 

 Food drives formation of certain types of behaviours, but not others 

 Preferential association between certain types of behaviours and certain types of Rft 

 

 Can be used to train dogs 

 Dog training generally does not involve food, rather clickers or play 

 Based on idea that dogs are hunting animals, and have repertoire of hunting behaviours 

 Search -> eye-stalk -> chase -> grab-bite -> kill-bite 

 Certain breeds of dogs like to do certain types of behaviours 

 Can be used in instrumental training in various ways 

 As Premackian reinforcer 

 Different types of animals prefer different types of play 

 Important to select an appropriate reinforcer to elicit the best behaviour 

 

 



Biology and Learning 
Mendelian Genetics 

Definition: genetic characteristics that are present, but may not be expressed until a specific pair allows it to 

be expressed 

E.g. crossing pea plants 

 

 

Autosomal Dominant Disease 

Definition: disease where if the abnormal gene is inherited from one parent, then you will get the disease 

 Abnormal gene is always dominant 

 

E.g. Huntington’s disease 

 One parent with Huntington’s Disease trait will likely pass it onto 50% of his children  

 Children with the trait will 100% get the disease 

 Is especially dangerous because it is not expressed until late in adulthood 

 Thus, parent with HD will have kids -> then die because of onset of disease -> kids with trait will not 

know because it will not be expressed yet -> they will become parents -> pass disease onto their 

children 

 

Eugenics  

 

Sir Francis Galton 

 Tried to produce ‘better’ people through selection of fitter humans 

 Proposed that man’s natural abilities are derived by inheritance 

 So, tried to obtain through selection a genetically highly-gifted breed of people through planned 

reproduction 

 Obviously we see now that this is just prejudice 

 

Selective breeding of cognitive phenotypes 

 Tyron (1940) 

 Used mazes to study intelligence in rats 

 Measured amount of mistakes made in making choices when going through maze 

 From results, separated rats into few mistakes and many mistakes groups 

 Bred few groups together and many group together for many generations 

 Ended up with two strains of rats: bright or dull 

 Bright learnt maze extremely quickly, dull made many errors 

 

Because of recessive nature of 

dwarf pea plants, even though 

subsequent generations of pea 

plants will carry the dwarf gene, 

they will not be expressed until 

the genetic match becomes dd 

again. All other plants will be tall 

pea plants 



Brain and Behaviour 

 

Experimental Analysis of Behaviour 

 

Definition: scientific method for studying behaviour 

 Bolles (1967) - explanations for behaviour passed on from philosophy to science, theology to 

naturalism, and speculation to investigation 

 

Stages of explaining behaviour and behavioural change 

 Early research: observable causes of behaviour 

 Contingencies between stimuli and responses that conditioned behaviour 

 2 main types: Classical vs Instrumental Learning 

 

Classical Conditioning (Pavlovian conditioning) 

 

Definition: a learning process that occurs when two stimuli are repeatedly paired (CS-US) so that a response 

which is at first elicited by the unconditional stimulus (US) is eventually elicited by the conditioned stimulus 

(CS) alone. 

 

Pavlov’s terminology: 

Unconditioned Stimulus (US) stimulus that unconditionally evokes a 

response 

Unconditioned Response (UR) response evoked by the US 

Conditioned Stimulus (CS) stimulus that evokes a response because it 

has been paired with the US 

Conditioned Response (CR) similar response as UR, but one that is 

evoked by CS only (without presence of 

US) 

 

Process 

US-UR/CS-no response → CS-US → UR → *repeat of CS-US* → CS-CR  

 

Instrumental Learning 

 

Definition: operant conditioning, i.e the outcome of learning is determined by the individual response of the 

subject to stimulation (behaviour of subject is an instrument in determining what happens). Learning occurs 

when subject receives immediate gratification following responsive behaviour. 

 

Tripartite Contingency (ABC) 

 

Antecedent (stimulus) 

Behaviour (response) 

Consequence (reinforcement) 

 

 

 

 

 



Neurobiology 
Feeding & Eating 

 

 The act of eating is not just about nutrient intake, it is about pleasure and satisfying a psychological need 

 

Energy intake 

 

Metabolism  

 Predominant physiological approach assumes that feeding is regulated by need for energy 

Catabolic  Anabolic  

 Releasing and using energy 

 Associated with weight loss 

 Acquiring and storing energy 

 Associated with weight gain 

 Body is a buffer system that always tries to maintain an optimum weight 

 Based on consumption, activity and energy reserves the body thinks it need 

 Even lipectomy will only have a temporary effect on weight cycle 

 Hamsters will gain back the fat removed within a few weeks 

 Weight is maintained by a range of endocrine responses and regulation of exercise and consumption  

 

Early theories 

 Feedback signals from body to brain indicate when the body needs or do not need more energy 

 Negative feedback 

 Kennedy (1953) adiposity theory 

 Long term regulation of body mass by signals released from fat stores  

 Gibbs, Young & Smith (1973) satiety model 

 Meal initiation and termination signals are released from gastrointestinal tract 

 Short term – signals are released per meal 

 

Internal hunger and satiety signals 

 

Nucleus of solitary tract in the medulla (NTS) 

 

 

 

 Nucleus of solitary tract in the medulla 

(NTS) is an important part of energy 

intake regulation 

 Contains blood sugar neurons that 

directly sense how much sugar is in 

the blood  

 Receives information from liver via 

vagal nerve about how much fat is 

in the body 

 Receives signals from the stomach 

via vagal nerve about amount of 

food consumed 

 Receives stretch senses from 

stomach via somatosensory nerve 

(up spinal cord) that gives the 

feeling of a stretched stomach when 

overeating  



Psychopharmacology 
Definition: the study of the effects of chemicals on the nervous system and ultimately behaviour 

 

Fundamental Concepts 

 

Neurotransmitters (NT) 

Definition: chemicals that are released by an axon terminal into a synapse following an action potential 

 E.g. 

 
 Relative to the amount of synapses, there are very few neurotransmitters 

 Therefore they do not each have a specific function 

 Location of synapse in the brain 

 Types of neurotransmitters released 

 Where neurotransmitters are absorbed (in postsynaptic neuron) 

 Combine to let us do a range of different actions 

 

Synapse 

Definition: The gap between two neurons  

 100-500 trillion synapses in the adult human brain 

 Action potential passes down axon of neuron A 

 Upon reaching the axon terminals, cause the synaptic vesicles to fuse with the membrane 

 Neurotransmitters stored in the axon terminal is thereby spilled into the synaptic gap 

 The neurotransmitters then crosses the synaptic gap 

 Binds to and are taken in by postsynaptic receptors 

 Thus message is passed down 

 

 

Synaptic Receptors 

Ionotropic  Simple 

 Fast  

 Receptor that is present on the ion channel 

 Binding of NT to the receptors open up the channel 

and allow ions to flow in 



Our Animal Brain 
 

 We must look to animals to understand why we are different 

 Darwin: every property possessed by humans (including emotions, cognitive ability, body structure) were 

also present in animals and may be present now 

 Survival of a specie was due to the fact that the specie had a mutation that allowed it to survive in the 

environment, and this mutation was passed down in the succeeding generations of the specie 

 What were these properties? 

 For every trait we have, there is the question of whether it stayed through evolution or whether it 

disappeared/part of brain controlling that trait became used for something else during the adaptation 

 

Animal Problems  

Definition: what aspects of our traits evolved because of a problem that animals/our ancestors had to solve in 

the past but may or may not be relevant now? 

Adapted traits 

 

 Spinal cord – first evolved in fish and had nothing to do 

with land animals, but have evolved to suit the needs of 

land animals (both 4-legged and 2-legged) 

 Fear response – mongooses recoil when faced with the 

puff adder. Humans will have similar recoil responses, 

even if we have no previous experience with puff 

adders so technically should not know it is a threat 

 This specific fear response/reaction towards 

another organism is evidence that an evolutionary 

circuit is still retained in our brain to make us have 

this in-built reaction 

Evolutionary 

Anachronism 

 

Definition: traits of an organism that evolved as adaptation 

for survival in some previous period of time that is still 

retained, but may not be suitable for its survival in the 

current environment.  

 E.g. avocados – large seeds because they were the diet 

of mammoth/elephants who did not have a problem 

with swallowing big seeds, but this same method of 

survival will not work for them as a part of the human 

diet. Instead, their desirability by humans helps their 

survival because we will keep planting avocado trees.  

Vestigial Traits 

 

Definition: a characteristic (mental or physical) that has 

become so insignificant throughout evolution that it does 

not serve its original purpose anymore 

 E.g. coccyx – human tail bone, which seems to have no 

function as there are no ill side effects even when it is 

taken out. From when humans still needed tails; more 

prominent in the early embryonic stages of a human 

baby 

 Piloerection – when hairs on body stand on end as 

result of threat/fear. Does not seem to intimidate 

opponents nowadays, but when looking back in lineage 

this can be seen as an effective method to ward off 


