
 Psychophysics- deals with measurement of sensations. How physical measurements of physical 
energy (visual, auditory) correlate with measurements of experienced sensations. 
  
Webers Law: states that the change in a stimulus that will be just noticeable is a constant ratio of the 
original stimulus.  
  

STUDY OF LIFE 
o Jean-Baptiste Lamark: 

- organic and inorganic matter are fundamentally different, primarily in that each living species 
possesses an innate ability to perfect itself. Acquired characteristics- which were believed to be 
hereditary so that the physical and mental efforts made across the course of an individual's life are 
reflected directly in the physical and mental organs of the progeny. His theory was influential but is 
now rejected because environmental changes can produce new habits, new habits produce physical 
changes (giraffe) - Law of Use and Disuse and physical changes are heritable.  
  
Darwin: 
-After Darwin's return on Voyage of the Beagle, he wrote several works on geology. He also came to 
think of how species and animals came to be as they are. 
  
Malthus argued that in nature plants and animals produce far more offspring that can survive, thus 
Darwin realised that competition for scarce resources would favour those individuals' whose 
attributes gave them an advantage and hence survive- resulting in a formation of NEW species which 
is now completely accepted. 
  
Hence his final theory: 
 There is variation among species 
 Much of this variation is genetically inherited 
 Individuals are born that can survive to maturity 
 Those who possess the variations that favour survival are more likely to have offspring who 

will inherit these adaptive variations. 
  
His evolution by natural selection is now completely accepted. 
 

o Ebbinghaus (1850-1909) one of the first academic psychologists- study of memory and 
discovered the learning curve. 

o Thomas Huxley is a comparative neuroanatomist 
o Alfred Wallace (1869) natural selection explained the human body but not the human mind.  
o George Romanes- a neurophysiologist who expanded Darwin's notes on animal behaviour. ‘ 

 
 Linear progress of evolution from lower to higher with humans as the highest form of 

evolved life. 
 Criteria for mind were; organism must have a nervous system and its behaviour must 

be sensitive to past experience (must show evidence for learning and memory) 
 Romanes however ignored opportunities for an animal to learn a behaviour, confused 

testable (objective) and non-testable (subjective) inferences from behaviour to mental 
events 

 

 

 



 CONDITIONS FOR PAVLOVIAN LEARNING 
 Association by temporal contiguity: two events light (CS) and food (US) or a noise (CS) and 

foot shock (US) are more likely to be associated when they occur together than when their 
presentations are separated in time. 

 This is evidenced by the nature of the physical world where events that occur in time are 
more likely to be related than events that occurred separately.  

  Temporal contiguity is necessary but NOT sufficient for associative learning 
  
Kamin-1969- The blocking effect  

 the pre-trained light was the better predictor; learning about the CS fails when it is 
accompanied by a better predictor of the US. 
 

Rescorla, 1969- The contingency effect the better predictor was the place where the CS and US 
occurred. 
 Negative Contingency effect shows that learning occurs to a CS which signals the absence of a 
predicted US and that the amount of this learning is determined by how strongly the outcome was 
predicted. 

 learning is regulated by prediction error: the larger error, the more the learning. 
  
Extinction 

 Occurs when the positive contingency between a CS and US is broken by exposures to the CS 
in the absence of the US. THE CR's (approach or withdrawal) produced by the learned 
association decline across CS alone exposures and eventually cease to occur. Responding to 
the CS is said to be extinguished. 

 Extinction is used to model cue-exposure (Component of Cognitive Behavioural Therapy) and 
consists in the patient confronting trauma related cues (CS) in the absence of overt danger 
(US) to reduce the ability of the trauma related cues to elicit fear. 

 The degree to which the outcome is expected is how the extinction is measured. 
 However extinguished fear responses spontaneously recover with the elapse of time; 

specific to context-renewal; are reinstated by US alone exposures. 
 Subjects emerge from fear extinction with the original memory intact but inhibited 

  
Action-outcome associations: 

 Any point above diagonal= the outcome (reinforcement) is more likely if the action has 
occurred than if it has not occurred. 

 Any point below diagonal= means that the outcome is more likely if the action has not 
occurred 

 The diagonal line= action and outcome are unrelated 
 

 Incentive Learning 
Animals and people learn about the value of an outcome i.e. food relative to an internal state 
(hunger-satiety) and is the value of this outcome which controls the action. We rate food as 
hedonically pleasant when hungry and hedonically neutral or mildly pleasant when satiated. 
Essentially we learnt that food tastes good when hungry but not satiated. 
  
 

 

 

 



 Tet tag mice - transgenic mice in which events occur in neurons that express c-fos (active 
neurons). The events involve the expression of TTA that in turn activates TeTo.  

 Activating teto triggers the expression of various proteins i.e. flurophore, ospins. 
 The ability of tTA to activate Teto depends on the presence/absence of doxycycline, an 

antibiotic that can be administered in the water of animals. 
 Although c-fos activation is transient, the proteins/viruses that are being expressed as a 

result of teto activation is long lasting (several days). 
  
 TET-TAG MICE: Allows the durably tag populations of neurons that were active during a particular 
learning experience and to later determine whether those neurons are also active during retrieval or 
to manipulate their activity (excitation or silencing).  
Three types of investigations 
 Observational: correlation between activities of a neuronal populations and the behavioural 

expression of a memory 
 Loss of function: a defined neuronal population is necessary for the expression of specific  
 Memory aim of function: activation of a defined neuronal population is sufficient for the 

behavioural expression of a memory. 
 

  

 
 BLA activity correlates with fear  
  
CONTEXT FEAR MEMORY AND HIPPOCAMPUS 
 The tetanus toxin chains silenced activity of neurons expressing it. 
 TeNT expression is under the control of the tet-tag system- neurons will express TeNT if active 

i.e. c-fos and if DOX is removed 
 EGFP is attached to TeNT, allowing for identification of infected cells. 

  
Hippocampal neurons that are active during context fear conditioning are required for the retrieval 
of the context fear memory 24 hours later 



 Anxious attachment= show hostility 

 Oxytocin via nasal spray increased trust in humans 

 Increase in vasopressin increases monogamous behaviour in mice 

 Insel and Young study illustrated that decreasing vasopressin in male prairie voles resulted in 

decreased partner preference and pair-bond formation 

 Oxytocin and vasopressin evolved from reptiles 

 Resistant infants either passively or actively show hostility toward the parent  

 
Associative learning: encode statistical regularities in the environment, allowing people to build up 
representations, form beliefs about relationships in the world. 
-highest positive contingency is 1. 
-Outcome density bias disappears as training continues 
-Learning is gradual, even though actual delta P does not change 
-Cues compete with each other: blocking/ overshadowing 

 

SALIENCE OF CUE: how 
salient the object is i.e. 
vegemite on a scale of 0-
1. 
SALIENCE OF OUTCOME: 
how ill will I become 
Observed magnitude of 
outcome: outcome of 
how ill ive become scale 
from 0-1- 1 being 
becoming ill after eating 
Expected magnitude of 
outcome:  
 
The Rescorla- Wagner 
model: allows us the 
simulate learning 
phenomena. It is a trial by 
trial model that calculates 

the change in associative strength for each trial. 
The total associative strength must be split between all stimuli present on an trial. The model 
describes negatively accelerated learning.  
 

 Problem with people as statisticians are that cues compete with each other, outcome 
density influences judgements even when delta p is unchanged, learning is gradual even 
though delta p is constant ‘learning curves’ 

 

 Outcome density bias- the more times the outcome occurs in general, the higher we think 
the contingency is between two cues; suggests associative learning is not always based on 
delta p and the amount of times something happens overrides the statistical evidence 

 

 If mines and firing cause the outcome to occur at the same probability as mines alones, firing 
is not the cause of the outcome 

 


