
Lecture 1 Behavioural Neuroscience: Genetics 

Biopsychology (Biological Psychology): Behavioural Neuroscience
- brain regions (anatomy) involved: neuroanatomy
- brain chemistry & communication involved: neurotransmission

- Behaviour is altered by experience: behavioural mechanisms of learning and conditioning
- Behaviour is the response of an individual, group or species to stimuli in the environment 
- Nature (genetic makeup): evolution, parental traits, development mechanisms of behaviour 
- Nurture (environment): feeling at the time, previous experiences, culture

Genetics 
Chromosomes
- Chromosomes are found in every cell of our body. They contain our genes
- 46 chromosomes and 23 pairs 
- Females will always contribute an X chromosome to offspring and males will give X or Y (males determine sex) 

Females XX Males XY (23rd Chr determines sex) 

Genes
- Regions of DNA (deoxyribonucleic acid) that are units of hereditary 
- DNA = double strands of nucleotide (base pairs on chromosomes) 
- Nucleus = is a membrane containing all genetic information to promote survival of the cell 
- Each cell contains a nucleus and contains chromosomes made up of genes

Chromosomes —> Genes —> DNA —> essential for life 

Proteins amino acids 
- 9 essential amino acid out of 20 (Histidine, Isoleucine, Leucine, Lysine, Methionine, Phenylalanine, Threonine, 

Tryptophan, Valine)
- The sequence of amino acids to form the protein is determined by an intermediate RNA (ribonucleic acid) from DNA
- Genetic information gets translated into proteins for use in the body 
- This may become Enzymes (produce chemicals reactions so that our bodies function normally) 
- Saliva has an enzyme called amylase which helps us to breakdown the sugar we eat 
- Genetic lifestyle: 

Groups of cells make up an organism:

Replication and divisions of cells 
- Mitosis: cells can be directly replicated to produce more cells with the same genetic information
- Mitosis = Replicate > same genetic info > all 46 chromosomes (23 pairs) > “diploid cells”



A behaviour that has been 
strengthened through 
reinforcement can also be 
weakened through 
extinction.  

Extinction is the non 
reinforcement of a 
previously reinforced 
response, the result of 
which is a decrease in the 
strength of that response. 

(Positive) Punishment is a 
behaviour reduction 
procedure in which the 
occurrence of a behaviour 
is followed by the 
presentation of a stimulus 
that is usually considered 
unpleasant or aversive. 

Factors effecting 
punishment  
1. Manner of Introduction 

 Given that punishment is 
painful the best approach 
may seem to be to start 
with the mildest 
punishment likely to be 
effective, increasing 
severity only if it proved 
ineffective. 

Negative Punishment  
Response cost is a form of 
negative punishment in 
which a reinforcer is taken 
away whenever the target 
response occurs...the 
reinforcer that is removed 
is often points or money.  

However using extinction 
as a behaviour decelerator 
is not free of problems:  

1. Extinction is sometimes 
slow 
2. Unwanted behaviours 
sometimes increase at the 
beginning of extinction 
3. Spontaneous recovery 
can occur 

Negative Punishment is a 
behaviour reduction 
procedure in which a 
stimulus that is usually 
considered pleasant or 
rewarding, is removed or 
omitted if the behaviour 
occurs. 
Escape and avoidance

2. Immediacy of 
Punishment 

 A punisher that 
immediately follows a 
response is most effective 
in decreasing the 
frequency of the response.  

The rate of aggressive 
behaviour per hour 
exhibited by preschool boy 
Randy. During baseline 
periods, aggression was not 
punished; during response-
cost phases, aggression 
resulted in loss of smiley 
faces which in turn 
canceled later access to 
reinforcers such as snacks. 

Spontaneous recovery is 
the reappearance of an 
extinguished response 
following a rest period 
after extinction. 

Skinner proposed that 
spontaneous recovery is a 
function of discriminative 
stimuli associated with the 
start of the session. 

Operant Antecedents: 
Discriminative Stimuli 

A stimulus that signals that 
a response will be 
punished is called a 
discriminative stimulus for 
punishment...  

3. Schedule of 
Punishment 

It is suggested the most 
effective way to eliminate 
a behaviour is to punish 
every response rather than 
to use some intermittent 
schedule of punishment.  

People frequently confuse 
positive punishment with 
negative reinforcement...  
many behaviourists, 
including Skinner, use the 
term negative reinforcer to 
refer to an aversive 
(unpleasant) stimulus and 
the term positive 
reinforcer to refer to an 
appetitive (pleasant) 
stimulus.

Reinforcement is defined 
as the procedure by which 
certain consequences 
strengthen a behaviour.  

Punishment is defined as 
the procedure by which 
certain consequences 
weaken a behaviour.

Skinner concluded that the 
effects of punishment are 
not permanent, producing 
only a "temporary 
suppression" of 
responding...it was 
therefore an ineffective 
and undesirable technique 
for changing behaviour. 

4. Availability of 
Alternative Behaviours 

Punishment is more 
effective when the subject 
is provided with an 
alternative way to obtain 
the reinforcer that has 
been maintaining some 
unwanted response:  

Remember that the word 
positive, when combined 
with the terms 
reinforcement or 
punishment, does not 
mean good or pleasant; it 
means only that the 
response has resulted in 
something being added or 
presented.  
Similarly, the word 
negative, when combined 
with the terms 
reinforcement or 
punishment, does not 
mean bad or unpleasant; it 
means only that the 
response results in the 
removal of something. 

Lecture Twelve: Extinction and Punishment 


