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- This chapter will focus on associative learning.

- Associative learning is learning that certain events go together.

- Associative learning can be divided into:


- classical conditioning (one event follows the other)


- operant conditioning (responses are followed by consequences)

I  Perspectives on conditioning
- The concept of conditioning was first studied from a behaviourist point of view.  In the recent years, a cognitive approach has been preferred.

- The behaviourist approach is based on 3 assumptions:


- associations are the building block of all learning.


- the laws of learning are the same for all species

- learning can best be understood in terms of external or environmental causes such as reward or punishment.

II  Classical conditioning

1)  Pavlov's experiment
- The studies of classical conditioning began with Pavlov, a Russian psychologist at the beginning of the century.

- CS:  Conditioned Stimulus


UCS:  Unconditioned Stimulus

  CR:  Conditioned Response


UCR:  Unconditioned Response

- Pavlov's experiments take place in three phases as follows:

Before conditioningCS (light) (  no response






UCS (food) ( UCR (salivation)

During conditioning
CS (light) + UCS (food) ( UCR (salivation)

Trials lead to the acquisition stage.  Light and food reinforce each other.

After conditioning
CS (light) ( CR (salivation)

If CS is omitted repeatedly, extinction occurs.


2)  Conditioning different species
- Conditioning can occur with most species, even primitive ones.

- Conditioning can trigger
- physiological responses






- emotional responses

- Human fear can be acquired through conditioning in early childhood.


3)  Critical Phenomenon
- UCSs have an influence either by being biologically significant or by being associated with another biologically significant stimulus.

- This phenomenon is called second-order conditioning.

- The similitude in stimuli can directly be correlated with a similitude in reactions.  This phenomenon is called generalization.

- Discrimination involves selective reinforcement and selective extinction of the other stimulus.

- Generalization is a reaction to similarities.  On the other hand, discrimination is a reaction to differences.

4)  Importance of predictability
- There are two factors which are crucial to conditioning:


- temporal contiguity of CS and UCS (at best, half a second)


- predictive relation of the CS and the UCS

- The second factor is even more important than the first.

- Once a UCS is predictable, the addition of a supplementary stimulus (CS) has little effect: there is no need for further conditioning.

- The less predictable the UCS, the more conditioning is required.

- The predictability of the UCS is dependent on the number of CSs which may compete with one another for associative strength with the UCS.

- Short term memory is essential for conditioning, it is there that the connection CS-UCS is rehearsed.

- Predictability is important for emotional reactions.  The more predictability, the less stress.

III   Operant conditioning
1) Generalities
- Once the organism performs a certain behaviour, the likehood that the reaction will be repeated depends on the nature of its consequences.

- Operant conditioning is learning that a particular behaviour leads to attaining a particular goal. (cat in cage + lash + fish outside)

- The law of effect selects from a set of trial and error responses just the ones which have positive consequences.

2)  Skinner's experiments
- A hungry animal is placed in a box where pressing a bar delivers food. (  The food reinforces bar-pressing.  Non reinforcement causes extinction.

- the rate of response and the total number of responses are good indicators of response-strength.

- Temporal relation between events in a trial are primordial. Reward must closely follow CR.

3)  Conditioning in different species
- Operant conditioning applies to many species, including our own.

- Although operant conditioning occurs mainly with skeletal muscles, organs under control of the automatic nervous system can also be affected (rats + curare can control their heart rate)

- Operant conditioning on humans often uses techniques of biofeedback.

4)  Critical phenomenon
- Primary reinforcers satisfy basic drives.

- Conditioned reinforcers increase the range of operant conditioning.

- Examples of conditioned reinforcers for humans: praise and money.

- As in conditioned training, organisms generalize what they have learned, but this generalization can be curved through discrimination.

- Shaping is taking advantage of natural variations in a behaviour and leading this behaviour to a desired result.

- Autoshaping differs from shaping in the sense that it does not require an experimenter's involvement.

- Operant conditioning involving partial reinforcement is far slower.

5)  Importance of control
- An operant is conditioned only when the organism interprets the reinforcement as being dependant on its response.  This is the phenomenon of control.

- If the organism believes that he has no control over a situation, operant conditioning becomes impossible. (experience with 2 dogs yoked and not yoked)

IV  Nature of reinforcement

1)  Relativity of reinforcement
- Whether or not an even is reinforcing can be determined only in relation to the activity it reinforces.

- There seems to be a hierarchy of reinforcers.

- Reinforcers at the top of the hierarchy are engaged more frequently.

- Any activity in the hierarchy can be reinforced by the hierarchy above it.

- Deprivation plays an important role in the reinforcement potency of an activity.

2)  Punishment
- Punishment decreases the likehood of an undesirable behaviour.

- Punishment is not the same as a negative reinforcer: instead of increasing the probability of a response, it decreases it.


3)  Brain stimulation and reinforcement
- Electrical stimulation of certain parts of the brain can be reinforcing.

- Some other areas of the brain correspond to punishment.

- Brain stimulation affects both the reward and motor system through the effects of the neurotransmitter dopamine.

V   Newer approaches
1) Ethological approach
- The ethological approach can best be described by comparing it to the behaviourist approach.

              Ethologists
             Behaviourists
- Observation in natural environment
- Observation in labs

- Emphasis on evolution + genetics
- Emphasis on learning

- Subjects are preprogrammed to learn
- The laws of learning are the same for    things in particular ways.
  all species.

- Although being subjected to various equally potent stimuli, subjects often make arbitrary linkages between CSs and UCSs (Ex: Vanilla-sick, Light-shock).

- This selectivity of association fits perfectly in the ethological approach.

- In operant conditioning, subjects learn faster if the Cr is close to one of their natural activities.

- The fact that birds sing the song of their own specie even in the absence of a model seems to indicated the presence of an "inborn template".


2)  The cognitive approach
- The cognitive approach is completely opposed to the ethological one.  Cognitivists think that animals can have mental representations of the world and operate on them, which is a sign of intelligence.

- The following examples are used by cognitivists to demonstrate the validity of their views:

- Rats in a maze develop a cognitive map allowing them to find their route without hesitation.

- Chimpanzees use several sticks or build a platform to reach a fruit.  Trials are sudden and transferable to other situations.  There is evidence of mental trial and error.

- Chimpanzees can understand that tokens are representations of reality and comprehend abstract notions such as "different" "same" or "cause".

- Prior beliefs about stimuli in human learning attests to the cognitive nature of learning.




