Intro to learning(PS261A)- Lecture 1 September 14 

Learning:
· Certain experience resulting in you to react differently to a situation.
· Most information comes from animal studies.

Evolution:
· Charles Dawin 
· Theory of evolution by natural selection

Three ideas in natural selection:
· More offspring than can survive
· Heritable variation between individuals
· Variations lead to differences in fitness


If humans evolved along with other species than:
· There is mental (psychological) continuity
· As well as physical continuity
- Continuity: Means that there is an unbroken and consistence existence over a period of time. 

Human evolution:
· All apes evolved from small tree-dwelling insectivores; which then evolved into other species that coexisted with one another.
· Homo naledi (new human specie found)

Mental continuity:
· Can lead to anthropomorphism
Anthropomorphism:
·  Assumption that animals use the same processes as us to solve tasks
· Assumption that animals are just like us 
· Ex. Fear conditioning

How we study animal learning:
· Non verbal animals cannot tell us how they are solving the problem

All interconnected steps of learning:
 Perception processing (cognition) behavior  storage 

· Everything except environmental stimulus and the behavior is invisible as processing takes place on the inside and needs to be guessed by comparing the behavior to the environmental stimulus.

Behaviorism and cognition:

Behaviorism (Watson-main leader of the idea): 
· Nothing can be inferred about the mental states of animals.
· Animals can be considered as machines that react to environment with some behavior.
· Since it is difficult to read one’s mind; their mental process has to be judged by their actions/behaviors.
· Behaviors are normally learned through positive and negative reinforcement. 

Cognitive psychology (Tolman):
· Some mental skills and states can be inferred by behavior.

Example:
· Clever Hans (horse that performed, solving math and other problems) When trainer didn’t see the answer the horse failed.
· Outcome: Hans gave the answer thought by the trainer as the trainer produced subconscious cues and there was no learning involved. 

Lloyd Morgan’s Canon:
Questioned:
-What is the scale of psychical faculties
-Higher faculties vs. lower faculties
- Should we rely on our ranking or on the complexity of diff. skills?
- Whish the lower skill always to be preferred?


Controlled Experiments:
Edward Thorndike:
· Placed cats in puzzle boxes
· Cat had to escape the box and cats got faster, gradually 
· Animals learn through trial and error.
· Thorndick Law of effect: Awarded behaviors are most likely repeated.

Trial and Error vs. Insight

Insight (reasoning):
· Sudden solution of a problem all at once (solution on the spot!)
· Characterized by ‘aha’ moment
· Animal ‘understands’ the solution 

Trial and error:
· Multiple random attempts
· Success takes place by chance; first success is accidental. 
· Does not require understanding
· Results in complex behaviors 
· The most successful method gets carried on. 


Insight vs. trial and error:
-The difference between the two is often hard to identify.
- Knowing history of the animal helps tell the difference between the two.
- Trial and error leads to complex behaviors;which may resemble insight.
- Experiments must be carefully controlled

Experimental Method:
· Full experiment (example: students that come to all classes)
· The group that is experimented on.
· 
Control group:
· All but feature under study(example: students that never come to class)
· The group that is not experimented on. 
· Used to eliminate alternate reasoning for various behaviors. 

Both groups:
· Same amount of study
· Same lifestyle
· Same intelligence


The importance of control:
· Behavior has many diff. possible explanations 
Controls allow us to:
· Excludes explanations that don’t suggest learning
· Separate out diff. kinds of learning

The indirect method:
· Operation definition of the question (teach the animal something)
· Test the animal in such a way that its behavior reports on the relevant mental state.
· Involves identifying right from wrong through observations and indirect learning.
Example:
If the cat consistently escapes the box faster then:
· It must have learned
· It must have a certain representation in its brain to escape the situation 

General process approach:
Focus on general ‘laws’ common to most species
-Assumes similar learning processes across species
- Based on mental continuity
- Requires methods that can be applied broadly.

Associative learning:
· Forming associations between two things
· General law: things that happen together (contiguous) are associated with one another. 
· Things that are continuous are things that happen close together or happen at the same time
· Events caused by other things are contingent are perceived as being related.
· Example: studying for class is related to getting a good grade in the class.


Errors:
-Post hoc ergo propter hoc (correlation is not the same as causation)

Animals that learn better assumed to be: 
· Forming more associations
· Forming Associations faster. 

A comparative example:
Serial reversal:
       -    Requires the learning of initial discrimination between two rewarded stimuli. 
· Train an animal in a Y-maze.
· After a random number of trials, switch the correct option
· Repeat the process

Comparative example:
· Can be done with many species in many ways
· Can be repeated for a long time

Comparing intelligence:
· Are humans the most intelligent animal?
· Different animals have cognitive skills that adapt them to their environment. 
· Bodies as well as cognitive skills also evolve/change to adapt to their environment.
· Animals have diff. cognitive skills.
· Need to solve similar problems. (Avoid predators, find food, choose a mate.., possibly require similar cognitive skills [general process])
· Example: Clark’s nutcracker: do not hibernate (bury thousands of seeds during summer and uncover them during winter)

Evolutionary preparedness:
       - Organisms learn to predict aversive events. 
· Ecological validity of a task
Fear conditioning:

Learning constraints:
· Teach a rat different associations
· Sugar water (saccharin) poison (correlation causing rats to react) 
· Sugar water(saccharin) shock (rats that got shocked continuo to drink sugar water)
· Light poison (no correlation therefore no response by rats)
· Light shock 
Taste aversion learning: diff because the two events being associated with each other are not very contiguous. 
         - Aversion: means strong dislike or discrimination (arousal of strong feelings of dislike)

Costs of learning:
Two possible behavioral designs:
· Fixed(evolved) response
· Reflexes, autonomic system, fight or flight 
Costs of plasticity:
· Brains are expensive
· Longer periods of helplessness
· Slower responses
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Advantages of plasticity:
· Adapt to more environments
· More complex responses

Evolved responses:
· General process and learning constraints
· Both true, mix of both 
· Example: fear of snakes is learned as well as prepared
· Example: some associations can be learned while others can’t. 

When studying learning:
· Make sure to avoid (control for) fixed responses
· Humans are cognitively very plastic.

Using animals as research:
· Human subjects give informed consent.
· Animals cannot give consent.
How do we balance the benefits(to both animals and humans) against the cost?
· Judgement of the issue requires expert knowledge of the animal ecology and the experiments. 

Using animals in Canada:
Regulated on three levels:
· Local: university of animal care committee
· Provincial: animals for research act
· Federal: Canada council on animal care

Every experiment must have a protocol approved by an ethics committee, including:    - scientific merit
-Number of animals to be used
- Exact procedure used
- Animal care facilities and housing 

The three R’s:

Animal use permitted but researchers must do their best to:
· Reduce the number of animals used.
· Refine the study to minimize the animal’s pain, and discomfort
· Replace animals with computer simulations or in vitro paradigms.
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