CHAPTER 1 BACKGROUND AND RATIONALE FOR STUDY OF LEARNING AND BEHAVIOUR

introduction

-there are two mechanisms of change:

1. maturation

2. learning

-environmental change can happen much faster than environmental change


-cannot just rely on maturation alone otherwise we wouldn’t adapt

-two types of learning:

1. classical conditioning – make association between two stimuli because one reliably predicts the other (ex: go under running water, you will get wet)

2. instrumental conditioning – make an association between a response and a consequence   (ex: slap your sister, you have a good chance of getting in trouble)

1.2 historical antecedents to the study of animal learning
-came from a) philosophy and b) biology:


a) before Descartes, it was believed all human behaviour was solely determined by free will


Cartesian dualism – human behaviour can be voluntary or involuntary

-involuntary was thought to be caused by external world, voluntary by the mind via pineal gland

-thought ‘animal spirits’ travelled from pineal gland through nerves to muscles, and same nerves were used from muscle to brain

-(Charles Bell, Francois Magendie) showed they use different nerves and they are not connected

-(John Swammerdam) it is not animal spirits – muscle contraction is caused by mechanical irritation of nerve

-didn’t believe animals had voluntary action, only restricted to reflexes 

Reflex – involuntary, automatic reactions mediated by physical world



-involuntary brain is reflexive



-thought nerve bringing thought into brought is same one taking it out

-introduced mentalism (contents and working frame of mind) and reflexology (mechanisms of reflexive behaviour)


Nativism – we are born with innate ideas about certain things

British empiricists – (1600-1700’s) at birth our minds are “tabula rasa”/blank slate (Locke/ Hume)

-everything comes from experience from sensory input that then form associations forming complex thoughts

Rationalists – (1700’s) much of what we know comes from experiences, but born knowing some very basic thing like how to make associations

-British empiricists and rationalists emphasized formation of associations in determining our knowledge


Hedonism – (Thomas Hobbes) we do things in pursuit of pleasure and avoidance of pain


association – mind connects something that is perceived with an idea or previous stimuli



-(Aristotle) 3 primary principles for establishment of associations:




*1. contiguity – become linked/associated if 2 events repeatedly occur together




2. similarity – modern studies have shown this




3. contrast – no contemporary evidence



-secondary laws of association were made by various British Empiricists 

-(Thomas Brown – prominent) association depends on intensity and frequency or recency



Hermann Ebbinghaus – first to empirically investigate mechanisms of association

Nonsense syllables – 3-letter combinations without any meaning to see if association affected memory


b) –a lot of research on reflexes – didn’t take long to realize Descartes was wrong about a lot


-Sechenov said a very faint stimulus can sometimes produce a very strong response



-thoughts are reflexive responses to external stimuli

-Pavlov could experimentally show that reflexive responses can be elicited from previously neutral stimuli

-Darwin said all life evolved through natural selection
-theory of evolution says humans are not a special species like Descartes thought, but just another step in evolution implying continuity between humans and animals

-underlying mechanisms of learning are common across species


-comparative psychologists (late 1800s) compare mental abilities of different species

Romanes used an animal’s behaviour to infer mental processes the animal must have in order to accomplish said behaviour

Morgan - more conservative about mental abilities he attributed to animals

Morgan’s canon – behaviour should not be explained by complex mental processes if it can be explained by something simpler

1.3 major player in early learning experiments
Thorndike – first to study instrumental conditioning


-worked with cats in puzzle boxes measuring how long it took to get out

-thought he would see something like insight in which they’d do it once and then use the same way every time – instead, he saw gradual decrease over time

Law of effect – consequences of a response determine strength of association between stimuli and response

-consequences itself is NOT a part of the association – cat responds to stimuli in box, all consequence (food) does is strengthen association of stimuli in the box

Watson 

-despised introspection, when some (Wundt and Titchener) were basing all theories off data collected by this – thought this was much too subjective, thought psychology should be limited to observable behaviour, and anything regarding mind became taboo (memory, cognition, etc)

-father of behaviourist perspective

-Little Albert showed at least some pathologies are explained by simple learning principles

-believed he could take any child at birth and turn them into anything (meant to overstate this)

Skinner 

Radical behaviourism – behaviour is lawfully related to environment – recognized mental events, but thought they had no influence on relationship between behaviour and consequence

Skinner box – rat in box, had to do certain behaviour to get food


-showed behaviour is controlled by consequences

Tolman – studied cognitive abilities of animals

Cognitive map – mental representations of spatial environments – willing to accept unobservable, cognitive events

Latent learning – learning in absence of reinforcement or reward

-got rats to explore a maze without any current end goal – then introduced a reward for completing it, and they suddenly knew the outline of maze even though never previously reinforced to learn it 

1.4 learning about learning
Learning – lasting change in mechanisms of behaviour involving specific stimuli and/or responses due to prior experiences with those or similar stimuli and responses


-change in mechanisms of behaviour, NOT behaviour itself, and it’s enduring



-real source is more central mechanism (ie the brain)


-change involves specific stimuli/responses


-shows we can generalize (learn something in one situation and apply it to a similar one)


-allows us to see evolutionary changes in learning mechanisms within and across species

Performance – all actions of an organism at particular time


-not necessarily long lasting

-many things cause behaviour change, but that change is too short to be called learning


-fatigue changes behaviour, but is not long lasting


-maturation is not considered learning

-2 methodological issues when considering behavioural studies of learning


1. learning is an experimental science 



-must be studied in lab



-not held highly by applied scientists – mundane realism?


2. general-process approach to study of learning elements



-its diversity



-tries to find universalities opposed to each individual organism



-guided work of many previous psychologists in this field



-does not deny between species diversity

-general rules of learning can be found by studying any species or response system showing learning

1.5 methodological aspects to study learning
-learning studies emphasize casual factors of behaviour – can only be studied using experimental techniques

-use animals in a lab because humans come with too much baggage (not enough control over previous associations, etc.)

General-process approach – way we learn is basically the same across different learning situations


-can therefore study learning processes in few experimental paradigms with few species


-even a complex cognitive ability can be based on simple associations

1.6 two basic learning paradigms

1. Classical (Pavlovian) conditioning – learns about stimuli that reliably predicts biologically significant events – associates two stimuli

-learning about stimuli

-stimulus occurs regardless of what the animal does (dog gets food after buzzer whether he salivated or not)

2. instrumental (operant) conditioning – associates behaviour with a consequence 

-learning about responses

-has to respond to make consequence happen (has to press lever to get food)

1.7 the controversy of animal research
-lab animals remove extraneous variables

-need to make sure animals are not under stress in order for experiment to be successful

-we kill them when they are pests in our homes, we treat them better in labs

-generations of inbreeding in labs does not change rats – very similar to wild rats

-experiments are very small portion of total uses of animals by humans (fishing, hunting, clothes, etc.)

-most recycle their experimented animals (adoption, other experiments, etc.)

-alternatives:

-replace animals with other learning techniques

-reduce number of animals

-refine procedures to cause less harm

-most alternatives are not acceptable:

1. observational techniques – must be obtrusive

2. plants – lack nervous system

3. tissue cultures – need intact organism

4. computer simulations – requires knowledge about organism only gotten through testing

-motivation for research came from 3 sources:


1. comparative cognition and evolution of intelligence



-started from Darwin’s writings who got idea from Descartes (descend from animals)



-(George Romanes) defined intelligence by ability and adaptability to learn


2. functional neurology



-(started by Ivan Pavlov) thought only nerves were involved



Nervism – all key physiological functions governed by nervous system



-(Bayliss and Starling) found pancreas was hormonally controlled, not by nervous system




-Pavlov could either decide if was hormonal or nerves – chose nerves


3. developing animal models

a) animal models of human behaviour systemized by Dollard and Miller, developed further by B F Skinner

-can be hazardous/controversial to draw conclusion about humans

-use animals when we cannot study things on humans

-key is similarity between animal model and human behaviour you are studying

-simpler circumstances, better control, less expensive

b) animal models and drug development

-important for drug development

-drugs are held highly in our society – need to be able to do this research

c) animal models and machine learning

-look at learning in non-human animals and then try to implement that into robots

