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Module 1:
Memory
How HAS THE UNDERSTANDING OF MEMORY

EVOLVED? CIA)
FORGETTING CURVE - EBBINGHAUS

-

"
: The

"

forgetting carve
' '

is a visual

model to show the decline of

memory
retention over time .

BEHAVIORIST PERSPECTIVE
' "

- The
"

behaviorist
' '

perspective focused only
on things that could be observed

directly in their investigations, ignoring
the mind completely .

COGNITIVE PERSPECTIVE
' "

- The
' '

cognitive
"

perspective was the

"

belief that the brain and mind

functioned like the hardware and

software of a computer respectively .
'

In particular , they conceptualised memory

to have the main processes of

① encoding ,

② storage ; and

③ retrieval .

ERRORS IN MEMORY ( 1B)
LEADING QUESTION

-
"
: Note that each time a memory

is used,

'

A
' '

leading question
"

is a question that subtly prompts
it must be reconstructed in your

mind .

the respondent to answer in a particular'

'

This makes it prone to
"

drift
' '

from the

original memory . way .

OMISSION TWO CAR STUDY - LOFTUS & PALMER (1974)
- : The

' '

omission
"

of a memory
involves the

-

The
' '

two car study
"

was a classic

loss of details during
the reconstruction

psychology study that examined the

of it . malleability of eyewitness testimony .

SUBSTITUTION '

Methodology :
involves the

'

'

s The
' ' substitution

"

of a memory ① participants watched a video depicting
in

two cars in an accident .

changing of details of
the memory

② After the video
,

one group
was asked

subtle ways during
the reconstruction of

"

how fast were the cars going when they
it .

contacted each other ?
"

INSERTION
- ÷ The

' ' insertion
"

of a memory involves the ③ The other group
was asked

adding of details of the memory
that "

how fast were the cars going when they

the reconstruction smashed each other ?
"

never actually happened during -

④ The researchers found the first group
remembered

of it .

the cars going itmph sheer than the

CONFABULATION second group .

-
'

:
' '

confabulation
' '

is a type of memory error

⑤ Moreover , after a week
,

the participants were

in which gaps in a memory
are

asked whether they saw any
broken glass

unconsciously filled with fabricated ,
in the video .

misinterpreted or distorted information .

⑥ 321. of the participants from the
"

smashed
' '

SOURCE AMNESIA

group recollected there being some
,

whereas
'

'

"

Source amnesia
' '

is the recollection of

information from someone else 's
only 14.1. of the participants from the

"

contacted
"

experience , but mistakenly believing the

group did
,

even though there were no broken

experience was your own .

glass to begin with .



PROCESSES OF MEMORY

ENCODING ( IC)
WORD STRUCTURE STUDY - TUNING & CRAIK

'

''

Encoding
"

is the process in which

various types of information are ( 1975)
converted into neuronal impulses -

-

The
' '

word structure
"

study examined

PASSIVE ENCODING how some forms of active encoding

can lead to deeper processing and
'
'

we say encoding is
' '

passive
"

if
" reconstruction than others .

no effort is invested in remembering better memory

the information .
'

Methodology :

-

eg watching TV
, reading a book

① the researchers asked participants something
structure of each word

'

Since passive encoding is shallow , about the

most of the information will be lost
in a list of 60 words -

or remembered inaccurately . ② one group
was asked structural encoding

ACTIVE ENCODING questions;
③ One group

was asked phonetic encoding
'

'

On the other hand
,

we say encoding
questions ; and

is
"
active

"

if effort is expended
to process

the information for later ④ One group
was asked semantic encoding

use . questions .
. eg taking notes

, studying ⑤ Afterwards, the researchers recorded how many

words the participants could
' '

pick out
"

from
'

Since active encoding requires deeper

levels of processing , it is more
a list of Igo words

,
120 of which were

likely that the recollection of the
similar "

distracting
' '

words and the other 60

memory
later on will be far more

from the original list .

superior . ⑥ They found that

STRUCTURAL ENCODING could pick n 201. of the
- the sural group -

- : "

structural encoding
"

is the process words ;
word is encoded via

where the - the phenolic group could pick ¥. of the

the physical structure of it ' words ; and

PHONEMIC ENCODING . the semantic group
could pick 2801. of the

'

:
' '

phonemic encoding
"

is the process words .

where the word is encoded via

ENRICHMENT TECHNIQUES
the sound structure ( ie phonetics)

'

"
'

' '

Enrichment techniques
"

are techniques that

of it .

can be used to process information
SEMANTIC ENCODING

even deeper, ultimately leading
to better

: "

semantic encoding
"

is the process
memory

recall .

where the word is encoded via

ELABORATION
the meaning of it .

' "
-

"

Elaboration
"

is a form of semantic encoding

that aids the recall of new information by

connecting it to existinginformation.

eg using metaphors (analogies when explaining a

novel concept .

SELF - REFERENT ENCODING ntic

'

'

"
"

self- referent encoding
"

is a form of Sema

encoding that aids the recall of new

information by connecting it to oneself

DUAL ENCODING
' ' '

Dual encoding
"

is a form of semantic

encoding that aids recall of information

by producing redundant (more than one)
-

ponies .

METHOD OF LOCI
'

'

The
' ' method of loci

"

is a memory technique

that works by constructing dual codes via

associating information with familiar spatial
locations .



STORAGE ( ID)
'

"
- The

''

storage
"

of memory
describes SHORT-TERM MEMORY

the process by which information -

'

:
some information may

be transferred into

is maintained in memory' our short - term memory for further processing.

THREE- BOX MODEL especially if it is the focus of our

- ÷ The
' '

Three - Box model
"

is a method attention .

to visualise the
' 'stores

"

of memory INCULCATION

storage . -

'

i' '

Inculcation
"

is the process of repeatingselective attention

\ something multiple times to remember it

info from retrieved
environment sensory V short - term - long- term better.
→ →

register transferred memory → memory

transferred DURATION OF SHORT-TERM MEMORY IS
f. forgotten Iforgotten

LIMITED TO 205 - PETERSON & PETERSON

SENSORY MEMORY
( 1959)'

'

"

sensory memory
"

refers to the collection

of
' '

sensory registers
"

,
who hold '

A classic study by Lloyd & Margaret
Peterson

information from each of the sensory helped to determine the duration of short - term

organs . memory .

eg eyes , ears
etc

'

Methodology :
'

Note that only raw sensory information ① participants received an auditory cue that

is stored in sensory memory
- contained three letters followed by three

numbers .
'

Sensory registers typically maintain information
② Then

, they started to count backwards

for brief periods of time ( Els ) .

by threes beginning
with the numbers in

DURATION OF VISUAL REGISTER STUDY - SPERLING
the cue

,
to prevent them from practising

( 1960) the target information ( the letters) .

③ Once the interval was complete,
the

'

One of Sperling's most notable studies

participants stopped counting
and tried to

involved measuring
the duration of

recall the letters in the cue .

the visual register . ④ The proportion of participants who were
'

Methodology : able to recall the letters dropped exponentially
① Participants were shown three rows of

as the interval length increased .

three letters for 1/20 of a second -

of three ( By 18 seconds
,

the proportion
was practically 0 . )

② This was followed by one

tones ( low , medium or high) - HOW MUCH INFO CAN SHORT- TERM

③ If a low tone was played ,
the participant

MEMORY HOLD ? - MILLER ( 1956)
were to refer to the bottom row of

letters
, and similarly for if

the medium In a now legendary study, Miller exposed

or high tone was played - how much information we can retain in ow

immediately after the short-term memories .
④ when the tone played -

array disappeared , participants could confident 'T
'

Methodology :
recall the cued row of letters '

① participants were exposed to lists of words -

⑤ This result was observed even when there

② Then
,

without any cues
,

the participants tried

was a 1/4 second delay between the

to recall as many of the words as possible .

array disappearing and the tone .

③ Results showed they could recall 712 words

⑥ However
,

as the interval continued to increase
,

on the list .

accuracy dropped off i eventually , after the

interval was nyz seconds long , participants CHUNKING
could no longer report any of the letters -

'

'

' '

Chunking
"

is the
process of combining

'

Researchers concluded that information is held bits of information to create fewer but

in the visual register for no-25-0-5 more meaningful chunks of information .

seconds . THEORY OF WORKING MEMORY - BADDELEY
EIDITICI PHOTOGRAPHIC MEMORY

(19705)
' :

A person
is said to have

"

eidetic memory
"

'

Baddeley's Theory of working Memory expands
or

"

photographic memory
"

if they can retain

on the Short Term Memory (STM) model

information in their visual register for a

little longer than usual ( It seconds) - by incorporating conscious processing of info
into the model .

DECAY '

In particular, its components are

'

'

: ' '

Decay
"

describes forgetting that occurs
,

① a

"

central executive
"

,

which monitors .

simply from the mere passage of

② the
"

visuospatial sketch pad
'

: in charge of
time .

visual semantics ;

③ the
"

episodic buffer
"

,
in charge of episodic

long term memory ;
and

④ the
''

phonological loop
"

,
in charge of

language .



LONG- TERM MEMORY
'

Some of the information from the Short-term

Memory might be transferred to Long-Term

memory , particular if it has received a

deep level of processing .
'

It is contes whether Long - term Memory
can store information permanently , barring

brain damage .
'

However
,

most researchers agree
the capacity

of Long - Term Memory is unlimited .

INACCESSIBLE INFORMATION
' ÷ We say information in the Long-term

Memory is
' ' inaccessible

"

if it is

still stored , but cannot be retrieved -

UNAVAILABLE INFORMATION
'

We say information is
' ' unavailable

"

if it used to be present in Long-term

Memory , but has since been lost .

SEMANTIC NETWORK
' ÷
In Long- Term memory , information seems to

be organised in
' 'semantic networks

"

's

ie information networks according
to semantic

meaning .

SPREADING ACTIVATION

! "

spreading activation
" describes the process

where the priming (activation of a neuron

increases the likelihood that connected /
"

adjacent
' '

neurons will fire in the

network
.

PROSPECTIVE MEMORY
' "

'

' '

prospective memory
"

is a subclass of

long - term memory
which revolves around

the performing of actions in the future .

eg picking up groceries on the way
home .

RETROSPECTIVE MEMORY
"

Retrospective memory
"

is a subclass of

long-term memory which revolves around

the memory of the past '

' "

Devi
' '

retrospective memories (or
"

explicit
' '

retrospective memories ) are memories that can

be talked about and transferred from one

mind to another .

'

Moreover
,

declarative retrospective memories can

be subdivided further into

①
"

episodic
"

memories
,

or memories of past

/epided ; and

② ' '

semantic
' '

memories
,

or memories of facts .
-

-

'

On the other hand
,

' '

non.de#ive
"

retrospective memories ( or
"

implicit
' '

retrospective memories ) cannot be transferred

simply by talking about it .

'

Non-declarative retrospective
memories can

be sub -divided into

①
"

procedural
"

memories (or ' '

muscle
' '

memories) ; and

② ' 'conditioned
"

responses ( see reading 1)
.



RETRIEVAL CIE)
'

'

: "

Retrieval
"

is the process by which

THE MEMORY OF CHILDREN - GARVEN,
information is retrieved from

WOOD, MALPASS & SHAW ( 1998)
memory .

RECALL .

In agg , a group of researchers constructed

- : " Recall
"

is the form of retrieval
1

the interrogation
a study to investigate

that requires the respondent
to

techniques used by law enforcement officers
retrieve the information without any

to solicit false allegations from young
cues to help them .

eg
short -answer questions children .

RECOGNITION - Methodology :
- ' '

Recognition
' '

is the form of ① children were visited in their classroom

retrieval that requires the respondent by a man who read them a story .

gave
them stickers & cupcakes ,

and

to recognise
the target information

in the presence of distractor information .
then left -

eg
MCAS ② Then ,

one group
were simply asked

questions of the things the man did

INTERFERENCE
and did not do .

-
' '

Interference
"

is the failure to retrieve
were asked leading

③ The other group
target information due to similar pieces

questions in combination with interrogating
of information interfering with each other .

the
researchers

techniques ; for example ,
PROACTIVE INTERFERENCE when no

accusation

① repeated questions
: " proactive

"

interference occurs when existing
was made ;

information interferes with our ability to

eg
are you

sure Manny
didn't bump the

store new information -

teacher ?
-

by indicating other

RETROACTIVE INTERFERENCE ② prefacing a question
made an

accusation;
when children had

'

"
:
"

Retroactive
' ' interference

occurs

eg
other children saw Manny bump

new information interferes
with our

- the teacher
-

old information .
ability to retrieve

- ③ rewarding
children for making

an

accusation;

eg you
are a

brave boy !

④ acting disappointed when children did not

make an
accusation ; and

eg good boys tell the truth .

⑤
"

imagination inflation
' '

.

eg imagine Manny had bumped the teacher 's

did he use his right or left shoulder?

④ The researchers found that using interrogation techniques

increased the likelihood that children would answer

yes to misleading questions drastically .

'

The researchers concluded children are a lot more

susceptible than adults to techniques that

inadvertently create false memories -



Reading 1:
Conditioning and Learning

KETT:÷÷:H : heading countlpr.paragrapgiegeii.ms,
S : studyw

CLASSICAL(PAVLOVIAN CONDITIONING ( H1 P1)
'

"

classical conditioning
"

, or

"

Pavlovian conditioning
"

,

UNCONDITIONED STIMULUS (US) AND
occurs when neutral stimuli are associated

with psychologically significant events. CHI 134) RESPONSE (UR) ( H1 P5)

^

eg associating the action of
' '

eating fish
"

'

:
we say a stimulus and its associated response

(stimulus ) with getting sick ( event)
"

are
"

unconditioned
"

if the stimulus automatically

triggers the response without any
kind of

'

The effect was studied by Russian

physiologist Ivan Pavlov around the
' '

teaching
"

or

"

training
"

.

turn of the 2.Oth century . CHI P3)
'

In this case
,

we denote the unconditioned

stimulus as
' '

US
"

and the respective
PAVLOV'S DOG ( Ht P2)

unconditioned response as
' '

UR
' '

.

'

'
'

Pavlov's dog
"

was a famous experiment
eg

Pavlov's dog (after
''

training
"

)

that helped give rise to the classical

- US = food
conditioning theory.

- UR = makes the dog drool
-

Methodology :
CONDITIONED STIMULUS (CS) AND

① Pavlov rang a bell
,

and gave a

dog some food ; and RESPONSE (CR) ( H1 PG)

② Pavlov repeated action ① multiple '

On the other hand
,

we say a stimulus and

times . its corresponding response is
' 'conditioned

"

③ Eventually , the dog treated the be"

if the stimulus myst be paired with something
as a signal for food , and began

that does have importance to elicit the

salivating in anticipation for the

response .treat .

'

Note : this result has been reproduced in
'

Note that the stimulus must not have any

importance to the organism in question
the lab using
① a wide range of signals ; and in the absence of the thing of importance .

-

eg tones
, light , tastes etc

-

'

In this case
,

we denote the conditioned stimulus

② paired with many different events.
as

' '

Cs
' '

,
and the conditioned response

as
' '

CR
"

.

.

eg drugs , shocks
,
illness etc

eg Pavlov 's dog ( before training )

CLASSICAL CONDITIONING IN HUMANS (H1 P3 ( t))
. before training , bell means nothing to dog

' "
-

psychologists often attribute classical conditioning
. but after training,

bell causes dog to salivate

as the cause for many
human phenomena .

. so CR = salivation
,

CS -- bell

.

eg
' associating a drag someone has taken

"

Note that the unconditioned and conditioned responses
with the environment they have taken it;

(ie VR and CR ) are often the same .

-

eg
'

associating a stimulus ( eg a big beach towel )

eg
'
us = eating of fast foodwith an emotional event (eg

burst of

happiness ) .
CS = seeing fast food logo

BENEFITS OF CLASSICAL CONDITIONING (H1 P3 (2)) * UR=SR= salivating .

- !
Whilst classical conditioning may

seem too
"

simplistic
"

or egz US = waking up early
" CS = alarm clock ringing
" old - fashioned

"

,
it is still studied today because

UR = CR = natural sense of grumpiness
① It is a straightforward test of associative

learning that can be used to study
other

,

more complex behaviours ; and

② Because classical conditioning is always occurring
in our lives

,
its effects have important

implications for understanding normal and

disordered behaviour in humans ;

③ There are many factors that affects the

strength of classical conditioning , which

warrants research and theory ;
and

( S : Rescorla & Wagner , 1972 ; Pearce & Borton
,
2001) ( H3P5)

④ Behavioural neuroscientists have also linked

classical conditioning to the study of many of
the basic brain processes involved in

learning .

( S : Fanselow & Poulos
,
2005 ; Thompson & Steinmetz

,
2009 )CH3 PS )



CLASSICAL CONDITIONING HAS MANY BEHAVIOURAL

EFFECTS ( H2 P1)
CLASSICAL CUES MOTIVATE ONGOING

' "

Usually , Css do not elicit only one reflex;
' OPERANT BEHAVIOUR (H2 PF)
they usually trigger a whole system of

' ! Another effect of classical cues is that they
responses .

can motivate ongoing operant behaviour .
'

For instance
,

in the presence of a CS
'

eg if a rat learnt pressing a lever will give it
an organism will respond to ready

its
a drug , in the presence of cues that signal

body for the upcoming food (the US) ' ' '

the drug is coming soon
"

, the rat will work

harder to press the lever .
( S : Timberlake

,
2001 ) .

*
see next page for definition of operant behaviour

'

The organism might
① start salivating ;

② elicit the secretion of gastric acids
,

pancreatic enzymes
and insulin to prepare

the body for digestion ;

③ elicit approach behaviour and a state

of excitement ; and

④ even cause them to overeat ( ie eat

more even if they are full . )

TASTE AVERSION CONDITIONING ( H2 133)

- :
"

Taste aversion learning
"

is the phenomenon
where a taste ( CS ) is paired with

sickness ( US )
,

and causes
the organism

to reject and dislike that taste in the

future .

eg
a person

who gets sick after too much

tequila might acquire
a profound

dislike

of the tastefulor of it .

FEAR CONDITIONING ( H2 134)

' ' '

Fear conditioning
"

is the phenomenon
where

a CS is associated with an aversive

US leg pain) , which eventually elicits

fear Ianxiety in the organism
when the

CS is applied .

eg if an experimenter sounds a tone just before

applying a mild shock to a rat's feet ,

the tone will elicit feafanxiety after
one or

two pairings .
'

Note that fear conditioning creates many

anxiety disorders in humans
, including

phobias and panic disorders .

( S : Mineta & Zinbarg ,
2006 )

CONDITIONED COMPENSATORY RESPONSES (H2 PS)

- :
A

' ' conditioned compensatory response
"

is a CR

'

that oppeea1m the strength of the

UK , rather than strengthening it .

( S : Siegel , 1989 )

eg
someone addicted to morphine can increase

their pain sensitivity when told that ' '

the

drug is coming .
'

Notably , conditioned compensatory responses
have

many implications for drug use : for

example ,
① they tell us a drug user's

' 'tolerance
"

will

be highest in the presence of cues

associated with the drug ; and

- cues elicit compensatory responses
that

weaken the drug's effect

so
,

overdoses are usually not due to a

'

dosage increase
,

but rather by taking the

drug in an unfamiliar place .

( S : Siegel , Hanson , Kronk & McCully , 1982 )

② they may
also cause discomfort , thus

motivating the drug user to continue usage
of the drug to reduce them . ( H2 PG )

-

eg heightened pain sensitivity , decreased body

temperature



THE LEARNING PROCESS ERASING CLASSICAL LEARNING

(H3) (Htt)
BLOCKING ( H3 Pl) EXTINCTION ( Htt Pl)

'
'

: ' '

Blocking
" describes the phenomenon where -

'

''

Extinction
"

is the phenomenon where

I 1

the association of some CS A with there is a decrease in the strength

an US btocksl inhibits the association of a learned behaviour
, resulting in

the eventual
"

extinguishing
' '

of the

of a novel CS B with that same

response .US .

eg A rat learns to associate the ringing of
'

This is accomplished by presenting the

a bell Ccs A) with the presentation CS repeatedly without the US -

-

of food (US) . '

Extinction is especially important for
Then

,
a light is added

,
and the

psychologists , as it can help eliminate maladaptive
light turning on (CS B ) and the bell

and unwanted behaviours .

ringing are both paired
with the US -

eg
a person

with arachnophobia is repeatedly
But the rat fails to

' ' learn
"

the

association between the light thing
°"

shown pictures of spiders ( CS) in neutral

and the food presentation , since the
conditions

,
which eventually causes the

previous association of the bell ringing association of spiders
with fear (CR) to

with the food presentation
' ' blocks

"

extinguish .

the new association .

'

Blocking occurs because since CSA already SPONTANEOUS RECOVERY (Htt P2)

predicts the US
,

it is not
"

surprising
' ' '

s
' '

spontaneous recovery
"

is the phenomenon where

that the US occurs with CS B -

following a lapse in
exposure

to the CS

after extinction has occurred
,

sometimes
'

Note that blocking and other related effects
re- exposure to the CS can evoke the CR

indicate that the learning process
tends to

take in the most valid predictors of again .

eg
A student associates the smell of chalkboards

significant events
,

and ignore
the less useful

(Cs ) with the agony of detention CCR) .

ones . ( H3P3)
However

, after years from encountering chalkboards,

PREDICTION ERROR CH3 P2) a sudden whiff of one can trigger the agony
-

A
' '

prediction error
"

is a discrepancy of detention again .

between what is expected to occur
'

The existence of spontaneous recovery
tells us

and what actually occurs in a

that extinction does not necessarily destroy the

conditioning trial ( ie how
' '

surprising
' '

original learning .

the CR was in response
to the CS )

.

( S : Bouton
,
2004 )

error is'

Note that a note prediction CONTEXT ( H4 P3 ( t ))
required for learning , as

otherwise the

'

'

' '

Context
' '

refers to the stimuli that are

outcome will be
"

given
' '

and so no

in the background whenever learning
occurs .

new connections need to be formed -

PREPAREDNESS (H3P4) RENEWAL EFFECT ( H4P3 (2))
- ' '

preparedness
"

is the idea that an organism's
-

The
' '

renewal effect
' '

is the phenomenon where if

evolutionary history makes it easy
to

the Cs is tested in a new context ( ie different
learn a particular

association .

roomllocation) , the CR can return even if extinction

eg Rats & humans are naturally inclined to

has already occurred .

associate an illness with a flavour,
rather than with a lightHone .

'

These effects have been interpreted to suggest extinction

This is because if we get sick
,
it

inhibits ( rather than erases ) the learned

most likely stems from a food- related-
behaviour

,
and this inhibition is mainly expressed

cause i hence
,

we will more greatly ensure

we avoid that food in the future to in the context in which it is learned .

avoid getting sick . '

Note that this does not imply extinction is a

bad treatment for behaviour disorders ; indeed
,

clinicians can increase its effectiveness by implementing
basic research on learning to help defeat the

relapse effects . ( H4P4)

( S : Craske et al .
.

2008 )



INSTRUMENTAL)OPERANT CONDITIONING (Hl Ptcl))
I ' '

'

-f: ' '

Instrumental conditioning
"

,
or

"

operant conditioning
"

'

AFFECT THE STRENGTH
"

occurs when a behavior is associated MOST FACTORS THAT

ALSO AFFECTS
with the occrence of a psychologically of CLASSICAL CONDITIONING
significant event .

THE STRENGTH OF OPERANT CONDITIONING
'

This theory was first studied by Edward

( H -5 Pl)
Thorndike

,

and later extended by B.F .

'

Note that most of the things that

Skinner .

affect the strength of classical conditioning
eg

mother tells child
" don't make a fuss

when we're in the supermarket, and also affects the strength of operant

you
'll get a treat on the way

out
"

'

conditioning .

. eg reinforcerspunishes, extinction

SKINNER BOX ( H1 PF (2))

'

The
"

Skinner box
"

experiment is one of INSTRUMENTAL RESPONSES COME
the most best- known examples of

UNDER STIMULUS CONTROL CHG)operant conditioning at play .
" " STIMULUS CONTROL (HG P1)

'

In a nutshell
,

a rat in a lab learns

to press a lever in a cage
to receive -

' '

stimulus control
' '

occurs when an operant behaviour

food . is controlled by a stimulus that precedes

OPERANT BEHAVIOUR CHI P7C3)) it .

eg
You only wait for the

green army , not

- : "

operant behaviour
"

is any
behaviour

just the
green light, before turning.

that is done voluntarily to achieve
'

In this case
,

we say
that the operant

some set of consequences
( ie a

behaviour is
"

under
"

stimulus control .
' '

learned
' ' behaviour . )

-

eg
Skinner's box rat flicking the lever -

'

j stimulus - control techniques are widely used in the

to receive food pellets . laboratory to study perception and other

THORNDIKE'S LAW OF EFFECT CHI P9 ( l))
cognitive processes in animals . ( HG P3 )

! Thorndike's
"

law of effect
' ' states that when

a positive lsatisfying effect DISCRIMINATIVE STIMULUS (HG P2)
a behaviour has -

or consequence , it is more likely to be ' "

A
"

discriminative stimulus
"

is a stimulus
- I

repeated in the future ; that signals whether the response will

and when a behaviour has a negatively be reinforced -

annoying effect or consequence ,
it is tess

usually does not
-

'

Note that a discriminative stimulus
-

likely to be repeated in the future .
elicit the response directly (which is what a

"

classical
"

CS does)
,

but instead
' '

sets the occasion
"

REINFORCERS CHIPS)
for the operant response .'

'

A
"

reinforcer
"

is any consequence of
'

gthens the eg a canes put in front of an artist does not

a behaviour that siren

the likelihood elicit painting behaviour
,

but rather
"

sets the

behaviour and/or increases

it will be performed again -
occasion " for painting to occur .

eg Skinner's box rat CATEGORISATION ( HG P4)
- food pellets are reinforcers

. bectause they strengthen
the rat 's desire

' "

categorisation
"

is the sorting of different items

to engage
with the environment in this

into classes or categories .
particular manner ( ie flicking

the lever .)
'

Stimulus control techniques have also been used

-

'
'

positive reinforcement
"

is the Steyning can learn how to

2 - to study how animals

of a behaviour by adding a desirable
categorise different sets of stimuli .

stimulus .

eg birds in a Skinner box can learn how to

eg receiving a gold star for excellent work

pech
at different buttons depending on the

- : "

Negative reinforcement
"

is the strengthening pictures of flowers, cars, chairs or people
shown .

3
-

an aversive ( s : Wasserman , 1995 )

of a behaviour by removing -

stimulus.

eg studying hard so parents will not nag you

PUNISHERS CHI P9 (2))

A
"

punisher
"

is any
stimulus that

decreases the strength of an operant
behaviour , and/or decreases the

likelihood it will be performed again .

' "

positive punishment
' '

is the weakening of a

behaviour by adding an aversive

stimulus .

eg yelling at a naughty child

'

"

Negative punishment
"

is the weakening of a

behaviour by removing a desirable

stimulus .

eg taking a naughty child 's favourite toy away.



OPERANT CONDITIONING INVOLVES

CHOICE (HF P1)
'

! Note that operant conditioning alway
requires choosing one behaviour over

others .

eg
rat chooses to press the lever instead

of sleeping , etc

'

Moreover
,

the alternative behaviours are

each associated with their own

reinforcers .

'

Then
,

the tendency for an organism
to

perform a particular action depends on

both the reinforcers
' '

earned
' ' for it ,

add the reinforcers
' '

earned
' ' for its

alternatives.

QUANTITATIVE LAW OF EFFECT ( HF P2)

' ÷

,
The

"

quantitative law of effect
"

revolves around

the notion that the effects of reinforcing

one behaviour depend crucially on how

much reinforcement is earned for the

behaviour's alternatives .

( S : Herrnstein, 1970)

eg If a pigeon learns that pecking one light will

reward two food pellets , whereas the other

light only rewards one
,

the pigeon
will peek

the first light .

But what if getting to the first light takes

more work?

'

'

In general , a given reinforcer will be less

reinforcing if there are many
alternative

reinforcers in the environment .

egsexlala.hu/dmgs are less effective reinforcers

if in the presence of family ( work achievement

love .

COGNITION IN INSTRUMENTAL LEARNING (HS P1)
'

Modern research have shown that reinforcers

can also make animals learn about

the specific consequences of each behaviour
,

and will perform said behaviour depending

on how much they currently want/ value

its consequence
.

REINFORCER DEVALUATION EFFECT (H8 P2 ( t))

'

'

The
' '

reinforcer devaluation effect
"

describes the

finding that an animal will stop performing
an instrumental response that once led to a

reinforcer if the reinforcer is made

aversive or undesirable .

( S : Col will d Rescorla
,

1986 )

GOAL- DIRECTED BEHAVIOUR ( Hf P2 (2))
'

"
: we say

a
behaviour is

' '

goal -directed
"

if

it is influenced by the current value

of its associated goal .

( S : Dickinson & Balleine , 1994 )

HABIT (H8P3)
'

A
' ' habit

"

is any
instrumental behaviour

that occurs automatically in the presence

of a stimulus
,

with the animal 's

knowledge of the reinforcer's value not

being able to influence
the behaviour

anymore
.

'

Note that an animal might still persistently

perform a habit f the action is

paired with an aversive (negative response

( eg
sickness .) ( S : Holland, 2004 )



PUTTING CLASSICAL & INSTRUMENTAL CONDITIONING

TOGETHER (H9)
THE SOR MODEL ( H9 P2)
'

The
' '

SOR model
"

is a method we

can use to visualise the connections

between classical and operant learning . (H9P3)

classical

SiO
'

Firstly, the organism will have to

learn to associate the responds
( stimuli) occasion ( outcome)

\setjg and outcome ( ie R - O) ;

this is typically done via

hab %d7fonnt.mg operant Iinstmmenlal conditioning . cH9P4)

J

R
"

Secondly , the organism
will have

the stimulus
to learn to associate -

(operant with the outcome Cie S - O) "

response )
this is typically done via classical

'

Thirdly , the organism
wi, , have

Pavlovian conditioning . chaps)

to learn to associate the stimulus

and the respire ( ie S- R ) ;

this is typically achieved via habit

formation . CHE PG )

'

Lastly , the organism
will have to learn the

association between the stimulus and the

response
- outcome connection ( ie S - CR - O)) ;

this typically occurs when the stimulus
"

sets

the occasion
' '

for
the response

- reinforcer link . (Ha Pf )

OBSERVATIONAL LEARNING CHIO PI)
'

"

observational learning
"

is the process
where

BOBO'S DOLL EXPERIMENT CHIO PG )
the behaviour

organisms learn by observing -

'

The
' '

Bobo's doll
"

experiment was one of the

of others '
more notable experiments designed to explore

eg
children watching children playing

the game
-

observational learning .

SOCIAL LEARNING THEORY (HN P2) ( S : Bandura
,
Ross & Ross

,

1961 )

'
"
s

' '

social learning theory
"

revolves around the
'

Methodology :
notion that individuals can learn novel

① children were to observe an adult social

responses via observation of key others
'

model interact with a clown
' '

Bobo
" do" -

behaviours . ② for one group ,
the adult was aggressive

( S : Bandura
,
1977) - towards the doll 's and

adult was neutral

SOCIAL MODELS CHIO P3 ) ③ for the other group,
the -

towards the doll .
' "

Social models
"

are authorities that are

④ Afterwards, the children were given a chance

the
''

targets
"

for observation and who

to interact with the doll themselves .

model behaviours . were exposed to the

⑤ The children that

'

Note that observational learning hinges adult behaving aggressively towards the do "

were more likely to behave aggressively
on the presence of social models .

towards the doll themselves
, compared to

PROCESS OF OBSERVATIONAL LEARNING CHIO 104)
the other group

.

' "
- In his paper,

Bandura highlights four major ports
'

The researchers concluded the observations of the

of observational learning :

adult's social model 's behaviour gave
the children

① attention : to
- one must pay

attention to learn in the aggressive group
a justification

② retention ; act aggressively towards the doll themselves .

- one must retain the observed knowledge
to learn VICARIOUS REINFORCEMENT CHIO Pt)

③ initiation (execution) : and - "

vicarious reinforcement
' '

refers to the learning
. one must be able to execute )initiate the

that occurs when subjects observe the reinforcement
learned behaviour

or punishment of another person
.

④ motivation .

. one must be motivated to engage
in

-

Note that vicarious reinforcement does play a role

observational learning in observational learning .

eg
In an adaptation of the Bobo doll study ,
children in the aggressive group were shown to exhibit

less aggressive behaviour if they witnessed the

adult model getting punished for their adult aggression .

( S : Bandera
,

Ross & Ross
,

1961 )



Module 2:
Stats and Research Designs
SAMPLING ( 2A) MEASURES OF CENTRAL
POPULATION TENDENCY (2B)

-

The
"

population
"

refers to the

complete set of data -

MODE
SAMPLE -

The
"

mode
"

is the category that oars

- ÷ A
''

sample
"

is a subset of
the most frequently from a set of

scores drawn from the

data .

population .

-

Mode is typically used for categorical
MEASUREMENT

data .

'
"
'
' '

measurement
' ' is the act of assigning

numbers to observations - MEAN
eg assign

20 to someone's age , assign 1
. ÷ The

"

mean

'
'

is defined as the mathematical

to represent whether they are male
l

average of all the scores in a

or not .

set of data .

CONSTANT
'
"
. we say

a set of observations are

'

The mean is calculated via

"

constant
" if they are uniform -

µ= End .

eg
' ' human

"

.

MEDIAN
VARIABLE the middle

set of observations are

' 's

,

The
' ' median

"

is defined as

(or the midpoint between the
"
. we say

a

score

' '

variable
"

if they are non-uniform
two middle scores ) in the set of

eg agelsex data .

'

The median is typically used for skewed

QUANTITATIVE
'

s we say
a

variable is
"

quantitative
"

if distributions because it is not as

their values take numerical Values .

strongly influenced by outlier values -

eg age

MEASURES OF VARIABILITYQUALITATIVE
' ÷ we say

a variable is
' '

qualitative
"

if

their values take on categorical
values . ( ZC)

eg
sex (male (female) . ' '

measures of variability
" tell us how

spread - out the scores are in a set

PARAMETER
of data .

'
"
.

A
' '

parameter
"

is a numerical or other

measurable factor that describes an

MEAN (µ)

aspect of the Pop"
-

s
The

"

mean
"

is defined as the

-

eg population mean =/
"

typical
"

score of a set of data ,

STATISTIC and is calculated by

'

'

: A
" statistic

"

is a numerical or other

µ , N
-

measurable factor that describes an

VARIANCE CO2 )
aspect of the sample -

- eg sample mean = I -

'

:
The

' '

variance
" describes the average

amount of squared deviation , and is

SAMPLING ERROR
calculated by

"
:
"

sampling error
"

is defined as the

OZ =

[ ( x -a)
2

discrepancy
between a population parameter y

.

and its corresponding sample
statistic .

eg mean : sampling error = I sample mean - pop :
meant STANDARD DEVIATION

(O)
'

The
" standard deviation

" describes the
= II - gel .

average
amount of deviation

,
and is

*
note : sampling error > 0 always calculated by

( because we take the absolute value ! )
-

o = ✓EHj .



CORRELATION INFERENTIAL

COEFFICIENT STATISTICS

(2E)
(ZD)

' "
'

' '

Inferential statistics
"

can be used to

compare
two sets of scores

to determine
'

'

: The
" correlation coefficient

"

.

denoted as
' '

r
' '

,

significant difference
is a statistic that describes the strength whether there is a

and direction of the relationship between between them or not -

two variables . STATISTICALLY SIGNIFICANT

SCATTER PLOT . :

we say
a

result is
" statistically

is a graph which I '
'

p
- value

"

is less

: A
" scatter plot

"

significant
"

if
its

plots a set of data by
their values

than O -05 .

of two variables .

.

This is usually used to verify whether

Y " × × ×

the
"

difference
" between two groups

is

×
×

"

real
' '

or not .

cegweir";"
xeegneignt'

'

Common statistical tests include

① the t -test ( two groups)
: and

② the F - test ( three or more groups
)
.

POSITIVE RELATIONSHIP
We say

two variables have a

"

positive

relationship
"

if high values on
one

variable are
associated with high

values on the other variable -

yr x x x

x
×cagier";"

xcegneignt'

NEGATIVE RELATIONSHIP

-

'

: we say
two variables have a

' '

negative
relationship

"

if high values on one

variable are associated with low values

on the other variable .

y n x
x
x

xx x
x

x

x x x

x|
×

STRENGTH OF CORRELATION COEFFICIENT

'

The value of the correlation coefficient can tell

us of the
' '

strength
"

of the relationship

between the two variables '

perfect eve

perfect -ve
correlation

correlation

'Alr- o →

more negative more positively
correlated

"
T

correlated

'

The greater the magnitude of the correlation

coefficient is
,

the greater the
"

strength
' '

of

the correlation .



Reading 2.1:
History of Psychology
A PRE-HISTORY OF PSYCHOLOGY (H1) SCIENTIFIC PSYCHOLOGY COMES TO

EMPIRICISM - LOCKE & REID ( 17005 )
THE UNITED STATES (H3)

(H1 P1)

-
' '

Empiricism
"

is the notion that a" STRUCTURALISM - TITCHENER (19005) ( H3 Pl Cl))

knowledge comes from experience . -
'

s ' '

structuralism
"

was a school of American

-

Empiricism was taught in universities
, psychology that sought to describe the elements

especially in the faculties of intellect , of conscious experience .

will and the senses . ( s : Evans
,
1972 ; Titchener

,
1909 )

( s : Fuchs
,
20007 AMERICAN PSYCHOLOGICAL ASSOCIATION (APA)

PHYSIOLOGY & PSYCHOPHYSICS (H2) (1892) (H3P2ci))

NEURAL IMPULSE
- HELMHOLTZ ( 18005) .

'

The American psychological
Association (or APA)

scientific professional organisation of
(H2 P1) is a

The
' '

neural impulse
"

is an electro-chemical signal psychologists .

that enables neurons to communicate '

society of EXPERIMENTAL
PSYCHOLOGISTS (SEP)

'

'

Helmholtz measured the speed of the neural
( 1904) (H3 P2 (2))

impulse , and through his study of the
'

'

The Society of Experimental Psychologists ( or SEP) is

physiology of hearing (vision
he showed our

another scientific professional organisation of

senses can
deceive us

, suggesting
the

psychologists , founded by Titchener .

science of psychology was feasible .

PHYSIOPHYSICS - WEBER & FECHNER (H2 P2) AMERICAN PSYCHOLOGICAL SOCIETY / ASSOCIATION

FOR PSYCHOLOGICAL SCIENCE ( 1988) (H3P3 )
' '

'
' '

physiophysics
"

is the study between physical
' "

- The American Psychological Society , known today as the

stimuli and the perception of those

Association for Psychological Science
,

is an international
stimuli .

EXPERIMENTAL PSYCHOLOGY - WUNDT (H2 P3)
non-profit organisation whose mission is to promote,

-

'

s
' '

Experimental psychology
"

is the scientific and protect & advance the interests of scientifically

empirical approach to the study of the
oriented psychology in research

, application , teaching and

mind . the improvement in human welfare .

INTROSPECTION - WUNDT (
H2P4 ( t))

' " "

Introspection
"

is the process
where

subjects train themselves to offer detailed

self - reports of their reactions to various

stimuli .

CONSCIOUSNESS (H2 P4C2))
' "

Consciousness
"

is the awareness of

ourselves and the environment -



TOWARD A FUNCTIONAL PSYCHOLOGY THE GROWTH OF PSYCHOLOGY

(Htt) CHS)

FUNCTIONALISM - JAMES, HALL & CATTELL ( (Goos)
GESTALT PSYCHOLOGY - WERTHEIMER

,
KOFFKA,

CH4 Pl ) KOHLER & LEWIN ( 19005 ) CHS P1)
' ' '

functionalism
' '

was a school of American
' "

Gestalt psychology
' '

revolves around the belief

psychology that focused on the
that studying the whole of any

utility of consciousness ' experience is richer than studying
'

Note that it laid the groundwork for individual parts of that experience .

the study of animal & comparative -

The work of Gestalt psychologists most likely

psychology . played a role in the rise of
'
'

cognitive
( s : Benjamin ,

2007) '
psychology

' '

in America .

PRINCIPLES OF PSYCHOLOGY - JAMES ( 1890) *
see below for definition of cognitive psychology .

(Htt P2) BEHAVIORISM - WATSON & SKINNER (19005)
'

'

'
'

principles of Psychology
"

was one (H 5 P2)
of James

'

most influential
books in

'
' '

Behaviorism
' '

is the study of overt and

psychology , where he argues
that

observable behaviour
, rejecting any reference

consciousness is ongoing
and continuous .

to the intangible mind .

'

Indeed
, according to James

,
consciousness helped -

Note that Pavlov (champion of classical conditioning )

us adapt to our environment
,

in ways
like

was also an early influencer of behaviorism

allowing us to exhibit free will over our

in America .

Choices .

COGNITIVE PSYCHOLOGY - BARTLETT
,
BRUNER

,

MARY WHITTON CALKINS ( 19005) (H4P3)
BROWN & MILLER ( 1900-20005 ) (H5P3 Cl))

' "

Mary
Whitson Calkins was one of James

'

an accomplished researcher -
'

'
' '

cognitive psychology
"

refers to the study
students

,

who was
,

elected president of the

and the first woman of mental processes .
"

The field serves as a successor to behaviorism,
APA .

( s : Scarborough & Fwumoto' 1987)
as psychologists began to realise it could not

G. STANLEY HALL ( 19005) (H4P4
(t))

fully explain
human behaviour since it rejected

'

'

a. Stanley Hall was a psychology professor mental processes .

who made many
notable contributions to

CONSTRUCTIVE MIND - BARTLETT ( H5P3C2))
the field , including creating the first

.

'

s The
"

constructive mind
"

idea revolves around

American psychology journal ( the
"

American
the notion that people use their past

Journal of Psychology
" )

,
and founding experiences to construct frameworks in

which to understand new experiences .the APA .

(19005) ( I-1413412)) - BROWN ( H5P3C3))
FRANCIS CECIL SUMMER FLASHBULB MEMORY
'

'

Francis Cecil Summer was one of Hall 's -fi's A
" flashbulb memory

"

refers to a highly

students who became the first African - detailed and vivid memory of an

American to earn a doctorate in emotionally significant event .

psychology . TIP- OF- THE- TONGUE PHENOMENON (H5P3C4))

JAMES MCKEEN CATTELL ( 19005) (H4P5 ( t)) '

The
' '

tip -of-the-tongue
"

phenomenon describes

the inability to pull a
word from memory

'
'

' James McKeen Cattell was a psychology
even though there is a sensation that

academic who worked on the study of

individual differences and the belief that word is available .

that mental abilities leg intelligence )
are

THE MAGIC NUMBER SEVEN
,
PLUS OR

hereditary . MINUS TWO - MILLER ( H5 P3C5))

EUGENICS (H4P5C2)) -

'

' '

The magic Number seven
,

Plus or minus Two
"

'
' '

Eugenics
" describes the practice of is one of the most citated papers in psychology ,

selective breeding to promote desired
which posits that the number of bits of information

traits . an

average human can hold in working
memory is 712 .



APPLIED PSYCHOLOGY IN AMERICA PSYCHOLOGY AS A PROFESSION

(HG) (Ht)
MODERN INTELLIGENCE TESTS - BINET AMERICAN ASSOCIATION FOR APPLIED

(1857-1911) CHG Pl Cl)) PSYCHOLOGY (AAAP ) ( 19305) ( HF P1)
-

"
s Binet's

' '

modern intelligence test
"

used -

'

In 1917, applied psychologists organised
tasks of problem solving

and reasoning to create standards for education
, training

to help identify schoolchildren in need
and licensure .

of educational support - '

This culminated with the founding of

MODERN INTELLIGENT TESTS IN
the

' '

American Association for Applied Psychology
"

's

AMERICA - GODDARD (1866 - 1957), or
' '

Anap
"

,
which dealt with the

TERMAN (1877- 1956 ) (HG Pl ( 2)) interests of psychologists in education , industry .
-

'

The modern intelligence tests by Binet

consulting and clinical work .

was first introduced in the United States
EFFECT OF WWII ON APPLIED PSYCHOLOGY

by Goddard & Terman .

(HF P2 ( t))
NATURE - NURTURE DEBATE (Hb P1 (3))
-

The
' '

nature - nurture
"

debate revolves
'

During
WWII

,
the abundance of the

war
overwhelmed

around the strength of the relative psychiatric casualties of

contributions heredity and environment the mental health industry .

play in determining intelligence -

-

This led to the federal government merging
( S : Fancher

,
1987) the AAAP & APA

,
and the focusing of

HUGO MUNSTERBERG (1863 - 19lb) (HG PZCI)) training of professional psychologists .

Hugo Munsterberg made heavy contributions NATIONAL MENTAL HEALTH ACT OF 1946

to areas such as employee
selection , eyewitness (Hf P2 ( z))

testimony, and psychotherapy -

'
"
. The

"

National mental Health Act of 1946
' '

provided

WALTER D. SCOTT ( 1869 - 1955) & HARRY funding to allow the collaboration of the

HOLLINGWORTH (1880 - 1956) (HG P2C2)) APA ,
the Veterans Administration and the

Public Health Service to develop training programs"
" Scott and Hollingworth produced original
work on the psychology of advertising for clinical psychologists .

and marketing . BOULDER CONFERENCE ON GRADUATE

LILIAN GILBRETH ( 1878 - 1972) (Hb P2C3)) EDUCATION IN CLINICAL PSYCHOLOGY
-

'

Gilbreth helped promote the use of
(1949) (HF P2 (3))

time and motion studies to improve

efficiency both in industry
and in

'

'

The
' '

Boulder Conference in Graduate Education in

the home . Clinical Psychology
' '

,
convened shortly after the

eg pop-up trashcan
, fridge door shelling National mental Health Act of 1946

,
launched

CLINICAL PSYCHOLOGY - WHITNER ( 1867-1956) doctoral training programs in psychology , counseling

( HG P3) and school psychology .
÷ Witmer is responsible for the founding SCIENTIST- PRACTIONER MODEL OF TRAINING
of the first psychological clinic ( 1896)

,

(Ht P2 (4))
where he treated children with learning

'

'

The
"

scientist - practitioner
"

model of training is a

and behavioural problems using his psychological

expertise on sensation and perception -
model of training that emphasises the

development of both clinical and research

skills .

PRACTIONER - SCHOLAR MODEL OF TRAINING

(H't PZCS))
-

The
"

practicer- scholar
" model of training instead

focuses on the development of clinical practice .

'

The model was suggested at the Vail Conference

on Professional Training in Psychology in 1973 ,

as an alternative to the
' '

scientist - practitioner
"

model .



PSYCHOLOGY AND SOCIETY (HS )
SOCIETY OF THE PSYCHOLOGICAL STUDY

OF SOCIAL ISSUES (SPSSI) ( 1936) CHS Ptcl))
'

The
' '

Society of the Psychological Study of

Social Issues
"

,
or

' '

SPSSI
"

, supports
research and action on a wide range

of social issues .

PSYCHOLOGY OF SEX

HELEN THOMPSON WOOLLEY ( 1874-19477

( H8 Pl (2))
'

In the early 19005, when women's rights

were marginalised , Thompson examined the

assumption that women were more overemotional

compared to men and found that

emotion did riot influence women 's decisions

any more than it did men 's .

LETA S . HOLLINGWORTH (1886 - 1939)
( I-18 Pl ( 3))
'

"
-

Hollingworth investigated and found that

menstruation did not negatively impact

women's cognitive or motor activities .

PSYCHOLOGY OF RACE

MAMIE PHIPPS CLARK (1917-1983) &

KENNETH CLARK (1914 - 2005) (HS PZCI))
' ÷

The Clarks studied the ways in

which school segregation negatively impacted
the self-esteem of African - American children -

BROWN V. BOARD OF EDUCATION ( 1954)

(H8P2(2))
-

In the Supreme Court case of
' '

Brown v .

Board of Education
' '

,
it was ruled that

school segregation would end
, primarily

due to the research of the Clarks .

( S : Guthrie
,
2003 )

ASSOCIATION OF BLACK PSYCHOLOGISTS

(ABPsi) ( 1968) (H8 P2 (3))
'

'

: The
' '

Association of Black Psychologists
"

,

or
' '

ABPSI
' '

, helped push for greater

advocacy for issues impacting
the

African American community -

PSYCHOLOGY OF GENDER

THE ADJUSTMENT OF THE MALE OVERT

HOMOSEXUAL - HOOKER (1907 - 1996 ) CHS 173)
' "

The Adjustment of the male overt

Homosexual
"

showed that there were

no significant differences in psychological

adjustment between homosexual and

heterosexual men .

' "
Hooker's research helped to de -pathologic

2

homosexuality , eventually leading to the

decision by the APA to remove

homosexuality from the Diagnostic and

Statistical Manual of Mental Disorders in

1973 .

( S : Garrels & Kimmel , 2003 )



Reading 2.2:
Research Designs
EXPERIMENTAL RESEARCH (H2)
SPENDING & HAPPINESS - DUNN (2008) ( H2 P1 ) CONFOUNDS (H3 Pl Cl))

-

; Dunn's study aimed to test the
-

"
: "

confounds
"

are things that could

common intuitive idea that we are

undermine our ability to draw

happier when we spend money
on

causal inferences .

ourselves compared to when we spend
eg placebo effect (see below)

it on others .

PLACEBO EFFECT CH3 PIC2))
'

Methodology :
'

The
' '

placebo effect
' '

occurs when

① Dunn gave
each of the participants that they

$20 .

a person , just by knowing

② The participants were then lashed
are receiving special treatment

, actually

to spend the money by
the end

causes changes in behaviour or perception .

of the day . eg treating someone

' '

special
"

Cie in an

③ One group
was told to spend the

experiment ) could make them happier.

money on
themselves '

PARTICIPANT DEMAND (H3 Pl (3))
④ The other group

was told to spend ' ÷ "

participant demand
"

occurs
when participants

the money on others .

try to behave in a

way they think

⑤ At the end of the day . she measured

participants
' ' ' levels

"

of happiness using the experimenter wants them to behave.

a self - report questionnaire . EXPERIMENTER EXPECTATIONS (H3 Pl (4))
⑥ Dunn found the

group
who had spent

'

'

' '

Experimenter expectations
"

oars when the

the money on others were happier

expectations (bias of the experimenter influences
than those who had spent the money

on themselves. ( H2 P2) the outcome of a study .

'

The researchers concluded spending on others
DOUBLE - BLIND PROCEDURE (H3 P2)

causes us to be happier than spending
'

In a

"

double - blind procedure
"

,

neither
on ourselves. ( H2 P2)

-

INDEPENDENT VARIABLE (H2 PZCI)) the participant nor the experimenter
knows

' !
The

' '

independent variable
"

is the which condition the participant is in -

variable that is changedlmanipu.la/ed- A double - blind procedure can minimise the

in the experiment . effects of confounds .

eg whether participants spent money on

eg placebo effect, experimenter expectation
themselves or others in Dunn's

study .

DEPENDENT VARIABLE ( H2 P2C2))
'

The
' '

dependent variable
"

is the

variable that is measured in

the experiment -
eg participants

'

happiness in Dunn's

experiment .

Importantly . the dependent variable

must depend on what happens

to the independent variable .

RANDOM ASSIGNMENT (Hz p4)
'

'

' '

Random assignment
"

is the process

of assigning participants to receive

different conditions of an experiment

by chance -

Random assignment is done to even out

any other
"

external factors
" that could

otherwise explain the cause of any

observable trend between the independent
and dependent variables .



CORRELATIONAL DESIGNS (Hlf) SURVEYS CHS )
'

"
-

"

Surveys
"

involve using old - fashioned
'

"
' In a

' '

correlational design
"

,
we identify

" or Internet - based questionnaires
to

patterns of relationships , but carnet infer
collect information .

what causes what .

HAPPINESS & PROBABILITY PERSON WILL GET
*
see module 2 for info on s.cat/erplots/correlalion

INTO HEAVEN - KING & NAPA (1998 ) CHS P1)
coefficient .

Note that correlation does not imply '

This study tested the hypothesis of

causation
,

because there may
be

whether happy people were judged as

other factors that explain the correlation .
more likely to get into heaven

eg a third variable

compared to unhappy people .

QUALITATIVE DESIGNS (HS) -

"
: methodology :
2

PARTICIPANT OBSERVATION (HS P1) ① participants were presented surveys

completed by both happy and
' "

-

"

participant observation
"

is a methodology
unhappy people -

that involves the researcher embedding
② They were then asked who were

themselves into a group
in order to

more likely to go
to heaven .

study its dynamics
-

eg
researcher pretending to be cult members

③ The researchers found happy people were

to study its dynamics
judged to be more likely to go

to

( s : Festinger ,
Riechen & shader

,
1956 )

heaven than unhappy people -

CASE STUDY CHS P2)
SMILE INTENSITY of YEARBOOK PHOTOS &

'

In a

' '

case study
' '

, specific individuals

or contexts are subjected to intensive MARITAL STATUS - HARKER & KELTNER (2001)

examination by researchers . (HS P2)
eg intense examination of one person

"

In this study , Harker and Keltner examined

with brain injury .
'

Sigmund Freud
,

the father of the smile intensity of women's college yearbook

psychoanalysis, was famous for using this photos .

method .
-

They found smiling in the photos was

NARRATIVE ANALYSIS (HS P3)
correlated with the woman being married

' ! "

Narrative analysis
"

centers around the

' 10 years
later .

study of stories and personal
accounts

of people , groups
or cultures . TRADEOFFS IN RESEARCH (H9)

-

In this methodology , researchers examine

Resource AVAILABILITY (H9 Pl)

people's personal-teshmon.es in order to

' ! "

Resource availability
"

leg cost resources ) may
learn more about the psychology of those

be a primary factor in deciding the

individuals(groups
.

QUASI- EXPERIMENTAL DESIGNS (HG) method used for a patienter study .

eg longitudinal studies are better than surveys ,
-

In a

"

quasi
- experimental design

"

. assignment to
but they take up

a lot more time and

certain conditions is based off existing group
resources .

memberships rather than random assignment - ( Hb P2)
-

ETHICS OF A STUDY ( H9 P2)
eg singlelmarried , class membership

'

It is harder to draw causal inferences from
'

The
"

ethics
"

of a study is also a

primary factor in deciding the method

a quasi - experimental design , simply
because

other external factors used for a study .there are numerous

9 we could not intentionally inflict people
that could explain a trend .

with brain injuries
to study them .

why ? → random assignment is not used .

LONGITUDINAL STUDIES (HF)
'

In a

' '

longitudinal study
"

,

the same

people are tracked over a period of time

(from few weeks to decades) to draw

inferences .

eg
a German study to determine people

who end up getting married start off a bit

happier than their peers
who never marry ,

by tracking 20,000 Germans for two

decades .

'

Note that longitudinal studies can be

quite costly to conduct, especially if

they follow many people for many

years
.



Module 3:
Evolution and Psychology
HOW DOES EVOLUTION WORK? (3A)
UNIQUENESS/VARIATION THE RISE OF PRIMATES - 140mi/h
'

'

The principle of
' '

uniqueness (variation
"

revolves
'

Primates first evolved on a single
around the fact that individuals differ landmass that included both Africa

and South America .
from each other in terms of their

characteristics .
-

The Atman ancestors gave rise to the

HEREDITY ' ' old World Monkeys
"

and
"

Great Apes
"

.

The principle of
' '

heredity
" revolves around

can
be passed from -z The South - American ancestors gave

rise

the fact that DNA -

parent to offspring ,
and yet an offspring's to the "

New World Monkeys
' '

.

characteristics are usually different from their
Note that all primates exhibit

"

shared

parents . behaviour
' '

because we all descend from

RECOMBINATION a common ancestor.

SEPARATION OF CHIMPS(BONOBOS FROM HUMANS - 7-MYA
'

'

' ' Recombination
"

occurs when the parent 's
"

individual DNA is
"scrambled

"

up
when '

chimpanzees and humans
' '

separated
" about

making gametes lie sperm(egg
cells) and

7 million years ago
.

with their mates
'

is then mixed together Note that we share many
common

DNA during sex .

features with chimps ) bonobos because they are

'

Note that recombination is a possible reason

our closest ancestors .

why the offspring 's characteristics differ from

AUSTRALOPITHECINES (Lucy) - 4MYA
the parent 's .

- ' '

Australopithecus
"

were the first hominids that

MUTATION
were bipedal (walked

on two legs) .
'

"

Mutation
"

refers to the random mistakes

that are made in the copying of DNA HOMO HABILIS / HANDY MAN - ZMYA

during cell replication -

'

'

' '

Homo habilis
' '

,
or the

"

handy man

"

,
was

'

Note that mutation is also a possible the first hominid to leave evidence of
stone

reason why the offspring 's characteristics tool use in the archeological record .

differ from the parent 's . FLAKING

ADAPTIVE RADIATION -
' '

flaking
"

is a technique where one stone

to the phenomenon-

'

' '

Adaptive radiation
"

refers is used to shear off a flake of another

where species change
overtime in response

stone to produce a sharp edge .

to the selective forces present in their
-

Flaking was primarily used by Homo habilis

environment .
to create stone tools .

eg
Darwin's finches .

ACCUMULATION OF KNOWLEDGE / CULTURE - 1.5MYA
EXTINCTION
-

"
:

' '

Extinction
"

occurs when a species -

Humans began
to transmit

,
Tinker and improve

technology across generations
around I -5

disappear
million years ago .SPECIATION

'

'
' '

speciation
"

occurs when a new species
'

Note that this
' 'accumulation of knowledge

"

seems to be unique to humans
.

is crated .

-

SOCIAL LEARNING
ADAPTATION

'
"

Social learning
"

is the process of learning
' ' Adaptation

"

describes the observation that

from peers .

species
are usually well-suited for their

-

Note that social learning has been observed

environment .
in species other than humans .

UNBIAS OF EVOLUTION -

MODERN HUMANS - PRESENT DAY
'

"
- Note that evolution is a

' '

mindless
"

process,

and as such has no

"

goat
"

' nor a

modern humans are less physically robust than

preference for one species
over anther .

ancestral hominids
,

but have much larger
brains .

'

The increase in our brain's computational power

explains the massive acceleration of current

culture and technology .



ACCOUNTING FOR BEHAVIOUR (313)
Four LEVELS OF EXPLANATION - TINBERGEN (1963) EVOLUTIONARY APPROACH
'

"
' The

"

four levels of explanation
"

can help

us analyse and evaluate different -

'

In the
' '

evolutionary approach
' ' to psychology .

behaviours ' psychologists focus on the
' '

phylogenetic
"

and

→
Proximate Ontological ) sp'g%Togdy "

function
" levels of behaviour -

( mechanism) ( Development)

{ ? MULTIPLE DOMAIN- SPECIFIC INFORMATION

PROCESSORSUltimate phylogenetic ) '

gYI%oggY .

The
"

multiple domain - specific information processors
"

( Function) T (Evolution) "

analogy describes the mind constituting of

PROXIMATE/MECHANISM several specialised
' '

processors
"

,
each designed

'

The level of
' '

proximate
"

,
or to solve a particular type of problem -

"

mechanism
"

, focuses on
how the

eg a
' '

language acquisition processor
"

that specialises
behaviour words ' in answering language - related problems .

how hormonal differences between
%

men and women help motivate
'

Note that domain - specific processors may
have

sexual behaviour .
been adaptive in the past , but not in

ONTOLOGICAL1 DEVELOPMENT
-

the current day -

The level of
"

ontological
"

,

or

eg eating sugar
was a plus in ancient times

,

"

development
"

, focuses on
how the

but is a detriment if consumed in

behaviour change
across the lifespan .

current times .

eg
how boys & girls experience different

socialisation practices during

childhood .

PHYLOGENETIC/ EVOLUTION
'

'

The level of
"

phylogenetic
"

,
or

"

evolution
"

,

focuses on how the behaviour changes
across genwa

.

eg how socialisation of boys/girls stems from

unequal parental investment in the ancestral

environment .

ULTIMATE / FUNCTION
-

'

The level of
' ' ultimate

"

,
or

"

function
"

,

focuses on
what the behaviour does .

eg
men and women pursue different sexual

strategies to achieve reproduction .

STANDARD APPROACH
'

In the
' ' standard approach

" to psychology ,

psychologists primarily focus on the proximate

and ontological
levels of behaviour .

SINGLE DOMAIN - GENERAL
INFORMATION

PROCESSOR
' ÷ A

"

single domain -general information processor
"

describes the concept that the mind

processes all information equally well (to

produce different behavioural outputs . )



HOW IS EVOLUTION APPLIED IN PSYCHOLOGY? ( 3C)
IMPACT OF OUR ANCESTRAL SEXUAL SELECTION

ENVIRONMENT ON BEHAVIOUR INTRA- SEXUAL SELECTION
"
'
' '

Intra- sexual selection
"

is a form of
'

The evolutionary approach suggests
that

,

sexual selection where individuals of the

humans should only have mental

same sex compete with each other

adaptations for problems that occurred
-

for access to members of the
in our ancestral environment -

'

Moreover
,

we should also be able to apposite sex .

eg physical competitions between male deer
.

solve problems for which we are

mentally adapted to better than problems -

Note that organisms who
' ' win

" said

for which we do not '

competitions get to mate
,

so it follows

eg the
' '

four card problem
"

from heredity that traits that help organisms
THE 4-CARD PROBLEM

win these competitions are passed
down to

shows how problems
'

The
''

4- card
"

problem their offspring .
that we are mentally adapted

to are

eg bigger antlers (size help male deer win

easier than problems to which we •

the competitions , so these are passed
down

not . to their offspring .

'

Methodology : INTER-SEXUAL SELECTION
Z two similar problems ,
① participants were given - ' '

Inter- sexual selection
"

is a form of sexual

which asked which cards participants
needed

selection where members of one sex

a given
statement.

to flip over to verify choose members of the other sex based

② The first problem :

on desirable characteristics .

Cards
"

if a card shows an even number

Dg Dg Eg colourful tails for peacocks
on one face , then its opposite
face is blue

' '

.

③ The second problem :
T Ref

"

if a person is drinking alcohol
,

cards

then this person is at least I] I]
19
years of age

"

. Da Deer
④ Researchers found that only Clo! of the

participants got the first question correct

( it was blue and 8)
,

whereas nearly everyone got
the second question

correct

( it was 16 and beer ) .

CHEATER DETECTION MENTAL ADAPTATION -

COSMIDES & TOOBY
'

The
"

cheater detection mental adaptation
"

theory

attempts to explain
the discrepancy in the

% of people that could answer each problem

in the 4 - card problem .

'

The first problem is of logic ,
which does

riot map
onto

' '

common
' '

problems of survival

or reproduction
in our ancestral past ;

hence
,

we are
not mentally

' 'adapted
"

to

solve such problems .

On the other hand
,
the second problem is

of a

"

soa.at#ct
'
'

,

where the one

shown was the idea of
' '

permissions
"

;

ie who is able to engage
in a

behaviour

and who is not .

'4 Then
,

since the violation of social contracts

in the ancestral environment compromised

survivability and reproduction ,
evolution

"

adapted
' '

us to detect
" cheaters

" who

break said contracts .



PARENTAL INVESTMENT THEORY
SEXUAL SELECTION IN HUMAN MATING -

PARENTAL INVESTMENT
BUSS & SCHMITT

'

'

'
' '

parental investment
"

refers to any

expenditure ( ie time (energy ( resources
etc) that -

'

In this study, male and female undergraduates
benefits an offspring , and simultaneously were asked to rate the probability of
-

to invest in

consenting to sexual intercourse after different
reduces the parent's ability
other aspects of fitness leg mating) . time intervals .

PARENTAL INVESTMENT THEORY - TRIVERS (1976)
The researchers found that women indicated

they would need ~ 6 months to consent ,
' " "

parental investment theory
"

posits that there

"

exists differences in the degrees
to which whereas men indicated they

would only

males and females of a given species we need ~ l week .

obligated to invest in offspring -

SHORT,LONG- TERM SEXUAL STRATEGIES -

At the minimum ,

Buss & SCHMIDT
① males are

"

obligated
"

to invest Ephrem : whilst
male and female

-

.

,

In this similar study .
② females are

' '

obligated
' ' to invest eggs

.

how many
sexual

- undergraduates were asked

like to have

Moreover , partners they would ideally

① the sea,
that makes the larger obligatory across different time intervals -

investment will be
"

choosier
" when selecting '

'

The researchers found that

( l month) , men indicated
a mating partner ;

whereas
① in the short - term

at least one sexual partner,
② the sex that makes the smatter obligatory they would like

whereas women
indicated they would want

investment will compete for access to the

fewer than one
sexual partners .

sex that makes the larger
investment - know anyone

who they
ie many

women
did not

WHY ARE WOMEN
''

CHOOSIER '
' THAN

wanted to have sex with .

MEN ? ② in the long-term ( lifetime) , men
indicated they

men in
whereas

women
-

'

fi's women are

"

choosier
' '

than
would like ~ 18 sexual partners,

"

regards to sex because they make a

would like around 5 - to sexual partners
-

larger obligatory
investment to their

offspring
.

'

In particular,
this is because

① fertilisation of the egg
occurs inside

the female ;
and

② women are compelled to continuously invest

in the offspring or else risk losing
the

initial
' ' investment

"

.

SEAHORSES : WHY THE FEMALE IS NOT

ALWAYS THE
'' CHOOSIER

''

SEX

'

Note that in seahorses, females deposit

their eggs
into the male 's pouch where

they are fertilised , carried and cared

for by the male until the offspring
are

ready to disperse .
'

As such
,

since the males have to make

a larger investment in their offspring .

they are choosier than the females ,

and in fact the females compete for

the males .

PARENTAL INVESTMENT THEORY APPLIED

TO HUMAN MATING PSYCHOLOGY

'

Since women invest more in reproduction ,

parental investment theory helps explain

some of these differences between the sexes

in regards to sex-related traits ; in

particular,

① women are choosier ( ie more discriminating)

than men ;

② men tend to have more partners
(over time)

than women 's

③ men tend to be ready sooner for sex

than women ; and

④ men tend to exhibit a greater interest in

casual sex compared to women .



Reading 3.1:
Neurons
DISCOVERY OF THE NEURON - CAJAL (1911 ) PRESYNAPTIC

-

Cajal postulated that the nervous - "
.

we say
a neuron ,

or part of a neuron
,

system consisted of discrete
,
individual

is
"

presynaptic
' '

if it is sending the

neurons
,

which make up
the structure

and functionality of said system . signal .

POSTSYNAPTIC'

He made this conclusion based on

'

We say
a

neuron ,
or part of a neuron

,

his drawings of Golgi - stained
tissue .

is
' '

postsynaptic
"

if it is receiving the

'

This opposed the leading theory at

Gerlach
,

which signal .
the time proposed by
stated the nervous system

consisted of MYELIN SHEATH
'

The
' '

myelin sheath
' ' is an insulating

a continuous network of nerves .

Substance that covers the axon to
"

Nevertheless
, Cajal and Golgi shared the

allow signals
to travel quickly

1906 Nobel Prize in Medicine for
between one neuron to another .

their work on the nervous system
'

SPINES
STRUCTURE OF THE NEURON

. : "

spines
..

are protrusions on the dendrites

'

"
-

Note that the human brain consists of
of a neuron that form synapses

~ 100 billion neurons .
with the terminal buttons of the

presynaptic axons .

TERMINAL BUTTON
'

! The
' '

terminal button
' '

is the part of

the end of the axon that forms synapses
with the spines on the dendrites of

other neurons .

'

Note that synapses form between the

presynaptic terminal button and the postsynaptic
SOMA

spine .'
'

- The
"

Soma
"

is the cell

body of the neuron
,

which

contains the genetic information
of the neuron

,

and directs

protein synthesis .

DENDRITES
'

'

' '

Dendrites
"

are

' '

processes
" that

extend out of the Soma ,

which act as the neuron's source

of input from other neurons .

NUCLEUS
'

The
''

nucleus
"

contains the genetic SYNAPTIC GAP
information of the neuron

,
directs

protein synthesis and supplies the ' "
The

' '

synaptic gap
"

is a - 5hm space

energy (
resources

the neuron
needs to

between the presynaptic terminal button

function , and is located in the Soma.

and the postsynaptic
dendritic spine .

ACTION POTENTIAL
' ' '

Action potential
"

is an important NEUROTRANSMITTERS

signal that is used as the primary - ' '

Neurotransmitters
"

are chemical substances

method of communication between neurons .

that are released by the presynaptic terminal

AXON buttons and that act on the postsynaptic
'

"
- The

' '

axon
"

acts as the neuron's main

spines .
Source of output , which consists of a

They accomplish this by binding to

process that extends far away from the

' '

receptor sites
' '

in the spine , activating
Soma and carries an action potential
to another neuron .

ion channels .

SYNAPSE SYNAPTIC VEHICLES
"
-

The
' '

synapse
"

is where the axon
. : "

synaptic vehicles
"

are groups of neurotransmitters

of one neuron comes in close contact

packaged together and located within the

with the dendrite of another neuron .

terminal button -



TYPES OF BRAIN CELLS

SENSORY NEURONS GLIA CELLS
' ' '

Sensory neurons
' '

are neurons that OLIGODENDROGLIA

help us receive information about
-

'

s ' '

oligodendroglia
"

are glia cells that

the world around us .

form myelin sheaths by
MOTOR NEURONS wrapping around axons many

times -

' ! ' '

motor neurons
"

allow us to initiate

MICROGLIA
movement and behaviour

,
which ultimately

allows us to interact with the world '
'
' ' '

microglia
"

are glia cells that regulate
-

around us . brain development , maintain neuronal

INTERNEURONS networks
,

and facilitate injury repair .

-

'

'
'

Interneurons
' '

are neurons that process ASTROCYTES
from our environment

the sensory input - : "

Astrocytes
"

are glia cells that provide
into meaningful representations .

nourishment to neurons and provide a

These then allow us to plan the
barrier between nervous tissue and the

appropriate behaviour responses ,
and subsequently

bloodstream .

to use our motor neurons to execute said

responses
.

UNIPOLAR NEURONS
' ' '

Unipolar neurons
' '

consist of one

axon and no dendrites .

Image source :

Lab I Neunhistology -
Neurons

(vanat-cvm.umn.edu)

'

Consequently , they are ideal for

just relaying information forward -

eg
° communicating body temperature from

the spinal
cord to the brain

BIPOLAR NEURONS
' "

Bipolar neurons
"

consist of one

axon and no dendrites .

Image source :

Lab I Neunhistology -
Neurons

(vanat-cvm.umn.edu)

'

Bipolar neurons are involved in

sensory perception -

eg - perception of light in the retina

of the eye .

MULTIPOLAR NEURONS
' ' '

Multipolar neurons
" consist of one

axon and many
dendrites .

Image source :

Lab I Neunhistology -
Neurons

(vanat-cvm.umn.edu)

'

Multipolar neurons are used in

applications involving the communication

with many
other neurons .

eg
- communicating sensory (motor information
in the brain

PYRAMIDAL NEURONS
'

'
'

Pyramidal neurons
"

are a type of

multipolar neuron that has a

triangular/pyramidal Soma ,
and is one

of the most prominent neurons in the

nervous system.



COMMUNICATION BETWEEN NEURONS
RESTING MEMBRANE POTENTIAL

EFFECTS OF DIFFUSION & ELECTROSTATIC PRESSURE
INTRACELLULAR
: ' ' Intracellular

"

refers to anything ON DIFFERENT IONS
inside the cell .

ANIONS (A
-

)
EXTRACELLULAR

'

Anions are highly
concentrated inside the cell ,

"

Extracellular
"

refers
to anything

so they contribute to the negative charge of
outside the cell .

the resting membrane potential .
'

Moreover
,

anions caniot pass through any
ion

channels ;

thus
,
their concentrations are riot affected by

diffusion and electrostatic pressure
.

POTASSIUM (Kt)
'

potassium ions remain in high concentrations

inside the cell
,

and can permeate through
the cell membrane .

CELL MEMBRANE '

Diffusion
"

pushes
" K+ outside the cell because

The
"

cell membrane
"

is a bi - lipid
it is highly concentrated inside the cell .

layer of molecules that separates the -

cell from the surrounding
extracellular

'

However
,

electrostatic pressure pushes K+ back

fluid . inside the cell because the positive charge

ION CHANNELS of Kt is attracted to the negative charge
- ÷ ' '

Ion channels
"

are proteins that span inside the cell .

the cell membrane which form channels

that specific ions can flow between the CHLORIDE (Cl
-

)

intracellular and extracurricular spaces .
'

chloride ions remain in high concentrations

outside the cell
,
and can also permeateDIFFUSION -

'

'

' '

Diffusion
'
' is the force on molecules to

through the cell membrane .

move from areas of high concentration
'

Diffusion
' '

pushes
' '

Ce
-

inside the cell because

to areas of low concentration .

it is highly concentrated outside the cell -

ELECTROSTATIC PRESSURE
'

"

:
' '

Electrostatic pressure
"

refers to the force which

"

However
,

electrostatic pressure pushes Cl
-

back

is produced when two ions of like charge outside the cell because the negative charge

repel , and two ions of opposite charge of Cl
-

is attracted to the positive charge
attract . outside the cell .

EQUILIBRIUM POTENTIAL

'

'

' '

Equilibrium potential
'
'

is the voltage at SODIUM (Nat)
"

which the force of diffusion is equal to '

Sodium ions are of high concentration outside

and opposite the force of electrostatic the cell
,

but they are not as permeable

pressure
. through the cell membrane .

'

At this voltage , ne ions flow through '

Diffusion
"

pushes
" Nat inside the cell

the ion channels .
because it is of high concentration outside

RESTING MEMBRANE POTENTIAL
the cell .

:
"

Resting membrane potential
" refers to the

moreover
,

electrostatic pressure
also pushes

Nat
"

between the
"baseline

"

potential difference inside the cell because the positive charge
electrical charge

inside the cell compared
of Nat is attracted to the negative

to the baseline electrical charge
outside

charge inside the cell .

the cell .

The membrane potential of a neuron at SODIUM- POTASSIUM PUMP

rest is ~ - 70mV - '

A
"

sodium -potassium pump
"

is an ion

channel that uses the neuron's energy

(ATP) to pump
3 Net ions outside

the cell in exchange for bringing
2 It

ions inside the cell .

'

Sodium - potassium pumps help remove the small

amounts of Nat inside the cell .



ACTION POTENTIAL
HODGKIN & HUXLEY process OF ACTION POTENTIAL TRANSFER
' if
"
:

Hodgkin & Huxley helped pioneer .

when an action potential is created
,

it

the general model of electrochemical
travels down the axon

, away from the

the axons

transduction by studying Soma
,

until it reaches the end of the

of giant squids , for which they
axon (ie the terminal button) .

won the Nobel Prize in medicine
At the terminal button

,

the action potential
in 1963 -

triggers the release of neurotransmitters

ACTION POTENTIAL terminal button into the

from the presynaptic
'

'

: ' '

Action potential
"

is a transient

synaptic gap
.

"

all-or-nothing
" electrical current that is

.

In turn
,
these neurotransmitters cause

EPSPS

conducted down the axon when

and Ipsp, in the postsynaptic
dendritic

the membrane potential reaches the

spines of the next cell by binding
with

threshold of excitation .

ionotropic receptors
in a

"

lock - and- key
"

DEPOLARISATION
fashion .

'

'
' '

Depolarisation
"

occurs when the
'

These EPSBIIPSPS summat in the same

resting membrane potential C-70mV) of

fashion as described before , repeating
a cell shifts to a more positive

direction .
the cycle again .

HYPERPOLARISATION VOLTAGE - DEPENDENT
-

'

s
' '

Hyperpolarisation
"

occurs when the '

'

we say an ion channel is
"

voltage-dependent
' '

if it only allows some ions to enter or

resting
membrane potential of a

cell shifts to a more negative exit the cell upon reaching a particular
direction . membrane potential -

THRESHOLD OF EXCITATION REFRACTORY
' "

- we say an ion channel is
"

refractory
"

if
'

'

The
' '

threshold of excitation
"

is the

'

minimum membrane potential that must it cannot reopen again until after the

to initiate an cell returns to the resting
membrane

be reached in order

action potential . potential .

'

The threshold of excitation is typically
around - 50mV.

EXCITATORY POSTSYNAPTIC POTENTIALS

(EPSPS)
'

'

:
' '

Excitatory postsynaptic potentials
"

,
or

' '

Epsps
"

,

are defusing
currents that causes the

to become more positivemembrane potential -
and closer to the threshold of excitation .

INHIBITORY POSTSYNAPTIC POTENTIALS

(IPSPS)
' ' '

Inhibitory postsynaptic potentials
' '

,
or

' '

IPSPS
"

,

are hyperpolarising
currents that cause the

membrane potential to become moreneg.at
and further away from the threshold of

excitation .

PROCESS OF ACTION POTENTIAL CREATION

-

At any
one time

,
each neuron receives

hundreds of inputs from the cells that

synapse
with it .

"

These inputs can either be EPSB or

Ipsps .

'

The inputs then collectively
' '

sum
"

together

to create a net input .

'

If the sum of these inputs is large

enough to raise the membrane potential
past the threshold of excitation , the

cell sends an action potential .

IONOTROPIC RECEPTORS
' "

-

' '

Ionotropic receptors
"

are ion channels

that open
to allow ions to permeate

the cell membrane only under specific
conditions

,
such as the presence of

a neurotransmitter or a specific
membrane potential .



ROLE OF Nat & K+ IN ACTION POTENTIAL NODES OF RANVEER
"
'
' '

Nodes of Ranier
"

are gaps
in the

'

'

The ions Nat and K+ play a

myelin sheaths that facilitate the
1

role in action potential as well .

generation of a fast electrical impulse

along
the axon .

SALTATORY CONDUCTION
'

' '

saltatory conduction
"

is the process
in

which an action potential
' '

jumps
' ' actively

between successive nodes of Ranier,

accelerating the transmission of it .

NatKat CHANNELS → EPSP

Nat or cat
Neurotransmitters that activate

- -

'

Process :
Epsp to occur in

channels cause an
-

① when a cell depotarises and reaches the
the dendrite of the post -synaptic

' cell .

threshold of excitation
,

a voltage -dependent
NMDA RECEPTORSNat ion channel opens .

that are
- these are usually closed in resting membrane - : ' '

NMDA receptors
"

are receptors
potential . activated in the presence of glutamate

diffusion and electrostatic pressure,② Accelerated by in the brain)
.

(the main excitatory neurotransmitter

this causes Nat to rush into the cell
,

creating a net intracellular positive charge (~ -140mV) . kt/ce- CHANNELS → IPSP

phase of the action potential ) - Kt or Cl
-

( ie the
' '

rising
' ' I'

'

depotarising
"

- 's Neurotransmitters that activate
-

-

, even under normal circumstances
,

Nat is already Ipsp to occur in
channels cause an

-

"

pushed
' '

inside the cell by diffusion & electrostatic

the dendrite of the post - synaptic cell .

pressure ( see earlier)

GABA RECEPTORS
- but since Nat cannot really permeate the cell

membrane
,

the concentrations of Nat outside the '

s "

GABA receptors
"

are receptors
that are

cell still remain high - activated by gamma
- aminobutyric acid (GABA)

③ Then
,
the Nat channels become refractory : ( the main inhibitory neurotransmitter in the

this forces the action potential
to only move down brain . )

the axon
, away from the Soma - REUPTAKE

④ As the cell becomes more depolarised ' a Voltage -

. s
.

"

reuptake
"

is the process
in which neurotransmitters

dependent Kt channel now opens UP
'

that do not bind to receptors are taken

⑤ Again , accelerated by diffusion and electrostatic back into the presynaptic terminal button -

pressure , this causes Kt to be pushed
out

of the cell .

. because Kt concentration is high inside the

cell

. and the presence of
Nat produces

a net

positive charge inside the cell .

⑥ This movement causes the cell potential
to

"

fall back
" to the resting

membrane potential .

( ie the
' '

felling
' ' I'

'

hyperpolarising
"

phase of the

action potential ) .

⑦ A short hyperpolarisation
occurs

, partially due

to the closing of the Kt channels .

⑧ Then
,

electrostatic pressure continues to push Kt

out of the cell
,

and sodium - potassium pumps

push Nat out of the cell -

⑨ Eventually , the cell returns to its resting membrane

potential , and the excess Kt diffuse away .

' Note that this whole process (exchange occurs

in less than 1ms .

'

Also note that only ion channels in very

close proximity to the action potential are

affected .



Reading 3.2:
The Nervous System
'

Researchers have observed that the

Image source :

brains of many
animals resemble Division of the Brain : forebrain .

Midbrain & Hindbrain

humans
"

.
( Thought )

eg apes , monkeys , humans

- However , they have found that the

2
neurons of humans are more

complex than in other species .

FOREBRAIN
. ie we have more dendrites

,
etc

. ÷ The
' '

forebrain
"

is the part of the

' !
This allows our behaviours to be

nervous system that contains the
3
more intricate and complex , even

cerebral hemispheres , thalamus
and

when compared to apes ' hypothalamus .' "

Indeed
,

as our nervous system got more

4
our material MIDBRAIN

complex as humans evolved
,

to the most

culture became more sophisticated
and

.

The
' ' midbrain

"

refers

forward - most part of the brainstem .

advanced .

eg
Homo habilis (Zmya) only used stone tools:

Note that the midbrain is smaller than the

Homo sapiens ( us ) erected cities
,

constructed

forebrain and hindbrain because of the

the written language , etc
neurons and

ONTOGENY /DEVELOPMENT OF THE non-uniform proliferation of

glia cells during development .

NERVOUS SYSTEM
HINDBRAIN

ECTODERM
. : The

" hindbrain
"

is the part of the

' The
"

ectoderm
"

is the outermost

nervous system that contains the

layer of a developing fetus .

medulla oblongata, the pons
and

'

During development , the ectoderm
the cerebellum .

is where nervous
tissue emerges

CEPHALISATION
from .

' ' '

Cephalisation
"

occurs when the neural tube

NEURAL TUBE
" balloons up

" at the rostral end
,

'

'

The
' '

neural tube
"

is the precursor
to

in turn forming the forebrain , midbrain,
I which forms
the central nervous system hindbrain and spinal cord .

in the embryo during development
.

NEUROBLASTS
'

Note that this tube is hollow .

. : "

Neuroblasts
"

are brain progenitor cells that

asymmetrically divide into other neuroblasts
ROSTROCAUDAL (HEAD

-TO -TAIL)

PLANE or nerve cells .

"
: The

"

rostwcaudal plane
"

is a front - NEUROEPITHELIUM
back plane used to identify anatomical

. , -
"

neuroepithelium
"

refers to the

the

structures in the body and brain .

lining of the neural tube .

* rostral =

' '

head
"

,
caudal =

' '

tail
' '

NEURAL CREST

NEURAL INDUCTION
the set

'

The
"

neural crest
"

refers to

-

'

: ' '

Neural induction
"

is the process in
1
of primordial neurons that migrate

outside

l tube is formed and give rise to
which the neural

the neural tube

in the embryo using
nervous

tissue

sensory and autonomic neurons
in the

from the ectoderm .

peripheral nervous system .

'

Note that the tube
"

sows
"

itself
'

Note that the neural crest is generated
in the rostwcaudal direction .

by the neuroepithelium .

SPINA BIFIDA
' ' '

spina bifida
"

is a pathological
condition that occurs when the

neural tube does not close at

the
' '

tail
"

of the nostrocaudal

plane ( ie
''

caudally
"

) .

.

Isn
this case ,

the lumbar and sacral

egments of the spinal cord are

disrupted .



STRUCTURE OF THE NERVOUS SYSTEM
THE PERIPHERAL NERVOUS SYSTEM CENTRAL SULCUS

'

The
''

central sulcus
" divides the

hemisphere
into the frontal and

parietal - occipital lobes .

LATERAL SULCUS
'
"
- The

' ' lateral sulcus
"

divides the

temporal lobe below the frontal
and

AUTONOMIC NERVOUS SYSTEM the parietal lobes .

'

'

The
"

autonomic nervous system
" is a

part of the peripheral nervous system TEMPORAL LOBE

that connects to glands
and smooth

. ÷
. The

i.

temporal lobe
"

is the area

muscles . I that lies below

of the cerebellum

SYMPATHETIC NERVOUS SYSTEM
the lateral sulcus -

' ! The
' '

sympathetic nervous system
"

is a

'

Note the temporal
lobe contains

autonomic nervous system
division of the

auditory and olfactory ( smell ) projection
that generally engages

in
"

fight or

regions .

flight
' '

functions -

PRIMARY MOTOR CORTEX / PRECENTRAL GYRUS

PARASYMPATHETIC NERVOUS SYSTEM
'

'

The
' '

primary
motor cortex

"

,
or

' '

precentral gyrus
"

,

is a

: The
"

parasympathetic
nervous system

"

t
is a ship of cortex just in front of

the autonomic nervous system
division of the central sulcus that is involved in

that generally engages
in

' '

rest and

motor control .

digest
' '

functions .
'

Note that different areas of the primary

SOMATIC NERVOUS SYSTEM motor cortex control different regions of

"
. The

' '

somatic nervous system
"

is a the body .

part of the peripheral nervous system
that uses cranial and spinal nerves

in volitional actions .

THE CENTRAL NERVOUS
SYSTEM

MAGNIFICATION FACTOR

The
"

magnification factor
"

is the cortical

space projected by an area of

CEREBRUMITELENCEPHON
sensory input ( eg

mm of cortex per

- : The
' '

cerebrum
"

,
or

"

telencephon
"

,
consists

degree of visual field . )

of the left and right hemispheres of
'

Magnification factor helps to codify the

the brain that sits on the top of

the nervous system and engages
in a

fact that
some body parts on

the

primary
motor cortex occupies

more space
variety of higher order functions .

on the strip than other body parts .

SULCUS /SULCI
eg fingers , thumbs, lips

' ÷ ' '

Sulci
"

are crevices /fissures formed

by convolutions in the brain . PARIETAL LOBE

GYRUS /GYRI .

The
' '

parietal lobe
"

is an area of the

'

"
:
"

ayn
. ' '

are bulges that are raised cerebrum just behind the central sulcus

between or among fissures of the
that is engaged with somatosensory ( touch

, pain etc)

convoluted brain . and gustatory ( taste) sensation .

PRIMARY SOMATOSENSORY CORTEX

The
' '

primary somatosensory cortex" is a strip

of cerebral tissue just behind the central

sulcus engaged in sensory reception of

bodily sensations.

' All spinal and some cranial nerves send

sensory signals from skin and muscles

to the primary somatosensory
cortex .

SECONDARY SOMATOSENSORY CORTEX

' The
"

secondary somatosensory
cortex

"

is the port

close to the lower end of the ship of

cerebral tissue that is responsible for taste

experiences from the tongue , pharynx , epiglottis ,

etc .



WERNICKE 'S AREA LIMBIC SYSTEM

"
. The

' '

Wernicke's area
"

is a
' ! The

''

limbic system
"

is a loosely

defined network of nuclei in the

language area in the temporal
brain involved in learning

and

lobe where linguistic information is

comprehended .
emotion .

HIPPOCAMPUS /HIPPOCAMPI
BROCA'S AREA

' The
' '

hippocampus
" is a nucleus

'

:
"

Broca 's area

"

is a region
in

inside the temporal lobe involved in

the frontal lobe where speech
learning and memory .

information is processed .

FORNIX / FORNICES

ARCUATE FASCICULUS
' "
:

' '

Fornices
"

are nerve fiber
tracts that

' ! The
' '

arcuate fasciculus
"

is a fiber
connect the hippocampus

to mammillary

tract that connects the Wernicke 's
bodies .

and Broca's speech areas -

CINGULATE GYRUS
is a medial

AGNOSIAS -
"
s The

' '

cingulate gyrus
"

the nervous tissue
"
.

An
''

agnosia
' '

is an inability to cortical portion of

part of the limbic
I

recognise objects , words or faces . that is a

system ,
that is involved in attention

'

Agnosias
are caused by damage

and emotions .

to the Wernicke's area .

GLOBUS PALLIDUS
PRIMARY AUDITORY CORTEX

The
' '

globus pallidus
"

is a nucleus

is a

s
. The

"

primary auditory cortex
"

in the limbic system
that is involved

region in the temporal
lobe which

in motor movements and their

is involved in processing auditory coordination .

HYPOTHALAMUSinformation .
' : The

"

hypothalamus
"

is a part of
PREPYRIFORM CORTEX

the diencephalon (forebrain) that regulates
'

The
' '

prepyriform
cortex

"

is a region
endocrine hormones with the pituitary

near the temporal lobe responsible
gland .

for the processing of olfactory (smell)

information . SUPERIOR & INFERIOR COLLICULI

OCCIPITAL LOBE "
. The

"

superior and inferior colliculi
"

are regions
! The

' '

occipital lobe
"

is the in the midbrain which process
visual and

back part of the cerebrum
,

which
auditory information .

houses the visual areas .

SUBSTANTIA NIGRA

THALAMUS ! The
' '

substance niagra
"

is the region of

-

"
s The

' '

thalamus
"

is the part of the

the midbrain responsible for Parkinson's

diencephalon ( forebrain) that acts as

disease .

a gateway for incoming
and

PONS
outgoing information .

LATERAL GENICULATE NUCLEUS (LGN) The
"

pons
"

is a bridge that connects the

-

'

The
' ' lateral geniculate nucleus

"

,
or

"

LAN
"

, cerebral cortex with the medulla
,

and

in the thalamus that is

reciprocally transfers information
back and forth

is a nucleus

innervated (supplied
with nerves ) by the

between the brain and spinal
cord '

optic nerves and sends signals to the
-

'

The pons
also processes sensory

and motor

visual cortex in the occipital
lobe .

information using
the cranial nerves .

TRANSDUCTION
'

: " Transduction
"

is a process
in which

MEDULLA OBLONGATA

physical energy
is converted into

- "

The
' '

medulla oblongata
"

is an area just
neural energy ' above the spinal

cord that processes
VISUAL SENSE & PATHWAYS

breathing , digestion , heart and blood vessel

when images form on
the retina,

function , swallowing and sneezing .
they are

transducer into neural

language
and handed down

to

CEREBELLUM
the visual cortex for further processing .

'
"

: The
"

cerebellum
"

is a nervous system
structure

'

Then
,
in the visual cortex

,
all the

behind and below the cerebrum
,

that controls

individual attributes)features of the image
motor movement coordination , balance ,

are decomposed and processed by different

equilibrium and muscle tone .

visual cortical modules .

eg
color , texture

,

orientation

These attributes are
then recombined to

give rise to the singular perception of

the image
in question .



GRAY MATTER
' '

Gray matter
"

composes
the barycenter

of the cerebrum and consists of

the cell bodies of the neurons .

-

WHITE MATTER
'

"
'

' '

white matter
"

represents the regions of

the nervous system that comprises of

the aeons of the nerve cells .

STUDYING THE NERVOUS SYSTEM

IMMUNOCYTOCHEMISTRY
' ÷ ' '

Immunocytochemistry
"

is a method of

staining tissue
,
including the brain

,

using antibodies to isolate specific
neurons for observation .

LESION STUDIES
"
:
' '

Lesion studies
"

are surgical methods

in which a part of an animal's brain

is removed to study its effects on

behaviour or function .

EVENT-RELATED POTENTIALS

'
"
'
' '

Event - related potentials
"

are a physiological
measure of large electrical change in the

brain produced by sensory
stimulation or

motor responses
.

COMPUTERISED AXIAL TOMOGRAPHY (CAT)

'
"
' ' '

Computerised axial tomography
"

,
or

"

CAT
"

,

is a scanning technique that uses X-rays

to capture many pictures of the brain

and combines them into a 3D model

of it .

MAGNETIC RESONANCE IMAGING (MRI)

' ! "

magnetic
resonance imaging

"

,
or

"

MRI ;

uses large magnets to bobble)precess

hydrogen nuclei to capture images of

the brain .

POSITRON EMISSION TOMOGRAPHY (PET)
' ' '

positron emission tomography
"

,
or

' '

PET
"

,

is an invasive procedure
that captures

brain images with positron emissions from

the brain after the individual has been

injected with radio - labelled isotopes .



Module 4:
Visual Perception
SENSATION & PERCEPTION ( 4th)
SENSATION SYNTHESIA

-

'

:
' '

sensation
"

is the process of : "

synthesis
"

is a neurological
condition

detecting physical energy
in our

in which stimulation of one sensory

environment ' and lead to

modality can cross over

eg eyes
collect information

about light
a perception in another modality .

waves .

eg
' '

grapheme
- colour synthesis

"

: when

TRANSDUCTION
different letters (numbers become

associated

' ' ' Transduction
"

is the process of -

"

converting sensory information
into with different coleus .

action potentials . PROPERTIES OF WAVES (4A)
'

This is done so that the brain

can process sensory information . LIGHT
ADDITIVE MIXING

EXAMPLE : FROM THE VISUAL FIELD

"
'

' ' Additive mixing
" occurs when lights

To THE OCCIPITAL LOBE

are mixed together , leading to

' !
Process : more complex stimuli .

→ focal
+ point ① Light from the leftist * -

'

paps
' '

diagram
-

field is collected by
the

SUBTRACTIVE MIXING

right side of the retina
when colours

'

' '

Subtractive mixing
"

occurs
-

in both eyes .

② Similarly , light from
the right are mixed together , leading to

visualfield is collected by less complex stimuli .

the Left side of the retina *"
RBY

' '

diagram
in both eyes . WAVELENGTH → HUE

wave determines
③ The left visual field then '

s
The

' '

wavelength
"

of the light
wave

,
or the

' 'color
' '

crosses over to the right
side

the
' ' hue

"

of the

of the brain
,

and the right
of the wave .

visual field crosses over to the

eg
red

,
blue , green

etc

left side of the brain .

AMPLITUDE →
BRIGHTNESS

④ Lastly , visual centres in the occipital
lobe

, The
"

amplitude
. .

of the light wave determines

worn together to integrate information from with greater
the

' '

brightness
"

of the wave ,

the two fields , and flip the image
amplitudes corresponding

to brighter colours .

right side
up

.

COMPLEXITY → SATURATION

PERCEPTION '

'

The
"

complexity
"

of the light wave determines

'
"
-

' '

perception
"

is the process of
the

"

saturation
. .

of the wave ,

with a higher
I via

giving sensory input meaning.
wave complexity corresponding to a tower

our brains creating an internal
saturation .

mental representation of the outside

world .

SOUND
FREQUENCY → PITCH

'

Note that our perceptions are usually
'

The
"

frequency
"

of a sound wave

just illusions .

-

but rather determines its pitch ( in Ht) -

eg
a rose is not

' '

red
' '

,

"

red
"

is a perception
created by *

humans are most to frequencies
in 1000 - 4000 HZ

our brain whenever our senses -

*
but we can her frequencies in 2HI-

encounter 700rem wavelengths
in the

visual field - AMPLITUDE → LOUDNESS
'

we also have strong evidence that
. : The

"

amplitude
"

of a sound wave

determines its
' ' loudness

"

( in dB ) .
our perceptions

are similar amongst

humans ,
since * dB is on a

' '

logarithmic scale
' '

① our tastes in music(fashion etc . are
''

COMPLEXITY
"

→ TIMBRE
"

consistent
"

; and
a sound wave

- ' The
"

complexity
"

of
② our sensory

and perceptual systems
determine its

' ' timbre
' '

,

or the number

are the products of evolution .

-

of frequencies it has .



COLOUR PERCEPTION (413) OBJECT PERCEPTION (4C)
TRICHROMATIC ( 3 COLOUR) / YOUNG- HELMHOLTZ THEORY BOTTOM -DOWN PROCESSING
'

"
s

' '

Trichromatic ( 3 colour ) theory
' ' describes -

'

s
' '

Bottom - down
"

processing consists of

what happens in the retina
,

where I

putting smaller
"

pieces
"

together to

the photoreceptor cells are located .

make larger ones .

RODS -

Process :

'

'
"

Rods
"

are photoreceptor
cells located in

① First , you detect the specific features

the periphery of the retina that

of the stimulus ;

are highly
sensitive to light ' making

eg object is small , while
,

walks on
4 legs

these features into

great for seeing in
low illumination

them ② Then
, you combine

but are
insensitive to colour .

environments. - more complex forms ; and

who M rods in the retina.

eg infer animal based on characteristics
*
there are
-

CONES ③ Lastly , you reggie
the stimulus .

' ' '

Cones
"

are photoreceptor
cells located in

eg recognise object is a dog .

the
"

fovea
"

area (center) of the retina
,

which

TOP-DOWN PROCESSING
have high acuity and are susie to

but have 's In
' '

top- down
' '

processing , we instead use

dif¥hs of light . ,

relatively lowseriitiity to light itself -

strategies shaped by euolutionfowexpes.cn#

*
there are relatively 7-81 cones in the to infer characteristics about stimuli .

retina .

into red
,

Process :

'

cones can
be subdivided further

① first
,

we formulate the perceptual
' '

hypothesis
"

which each respond
blue and green

ones .
.
.

. . about the nature of the stimulus as

most sensitively to their respective
color of

a whole
-

light . eg
at a dog park . you expect to

of the cones see dogs
.

* the strengths of the firings
② Then

,
we select and examine features

determines the color being looked at '

at least 2 cones to check our hypothesis
.

*
Also

,
note for any color

, -
-

eg any four -legged
animals would be

are firing -

DICHROMATIC COLOUR DEFICIENCY
"

identified
"

as dogs
.

③ Finally , we recognise
the stimulus .

-
"
s

'' Dichromatic colour deficiency
' '

occurs if an -

individual only possesses
2 of the 3

FEATURE DETECTORS

types of cones
, making them

' '

colorblind
"

'

"
-

' '

Feature detectors
"

are cells found in

( ie unable to distinguish
between certain

the visual cortex that respond
hues of colour .)

maximally to certain types of
*
we can check for colour blindness using

the
' '

Ishihara
"

test - stimuli .

eg
a

cell that fires rapidly
when

OPPONENT PROCESSING THEORY
it detects a vertical line in

"
s "

opponent processing theory
" describes how

the visual field-

TOP-DOWN PROCESSING
colour is perceived in the brain,

GESTALT PRINCIPLES OF

by describing
"

antagonistic
"

cell pairs ;

where the stimulus of one cell inhibits '
"

Gestalt principles
' '

are perceptual strategies

we use to organise
and perceive

the

the stimulation of its pained cell .

World .

eg redlgreen
'

Principles :

① Figure
or ground

. scenes one died into either ( eg
vocalist with a musical accompaniment)

figure or cbgwun .

② Principle of proximity
- objects positioned,

lend to be ( eg
notes in a melody)

grouped together in perception
.

③ Principle of similarity

- objects resemblingeachother
tend to leg competing

melodies)

be grouped
in perception .

④ Principle of continuity
(eg

how a

' 'section
" has one

' objects are perceived as continuous .
' '

voice
"

)

⑤ Principle of closure

- objects are perceived
as

"

completed
"

Leg broken speech from a

by filings
"

in the
ou phone ).

objects .



DEPTH PERCEPTION ( 413)
STEREOSCOPIC VISION

' "

stereoscopic vision
' ' describes the

ability of the visual brain to

register a sense of 3D shape

and form from visual inputs .

*

eg in humans
,

with two eyes

positioned side by side .

RETINAL DISPARITY
'

"
:
"

Retinal disparity
" describes the phenomenon

where there are discrepancies between
the

images received by the left and right

retinas in minor regions of our vision

( ow
' '

peripheral
"

vision) .

INTERPOSITION
' "

-

''

Interposition
"

is the tendency
to

perceive blocked objects
as more

distant than occluding objects
.

LINEAR PERSPECTIVE
'

' "

Linear perspective
" describes the

tendency
to perceive d#

when

two lines
are

observed to

cenerge
.

RELATIVE SIZE

' "
-

' '

Relative size
' ' describes the tendency

to perceive smaller objects
as further

away
than huge objects of the

same type .

TEXTURE GRADIENT

- ! ' ' Texture gradient
' ' describes the tendency

for the
"

units
' '

that make up
a

texture to become more
distorted and

denser as they
recede into the

distance .

VISUAL ACUITY
'

"
-

"

Visual acuity
" describes the tendency

for tiny particles in the atmosphere

to create a

' '

fading
"

effect to occur

over large distances .

MOTION PARALLAX

'

"
:
"

motion parallax
"

occurs when we

perceive
distant objects moving more slowly

across the horizon than nearby objects

when we are in a moving vehicle

Ceg car ) .



Module 5:
Consciousness
WHAT IS CONSCIOUSNESS ? ( 5A)

"
-

' '

consciousness
"

refers to our awareness of QUALITATIVE CHANGES IN CONSCIOUSNESS
-

the internal and external world ; ie
'

"
:
"

Qualitative changes in consciousness
"

reflect changes
it is the content of our mind represented ,

in the essence of the
"

stream
' ' itself :

as the internal dialogue we have with

ie when our consciousness changes between

ourselves .

multiple states .

STREAM OF CONSCIOUSNESS - JAMES

eg
. dreams are different from waking thought ,

'

: The metaphor of
"

stream of consciousness
' '

-

ow brain our active
since different parts of

argues
that conscious thought acted like

inactive in both States

it flows continuously and

a

' '

stream
"

i
.

Note that some psychoactive
substances can

also

is dynamic constantly changing) .

influence the essence ) quality of consciousness

- at times
, thoughts can be calm or turbulent ;

as well .

. at other times , they can have depth ' change
the state of

'

eg
'

hallucinogens/psychedelics
NOT ALL THOUGHT IS CONSCIOUS consciousness we are in '

'

'

Note that net all thought is conscious :
( eg psilocybin in magic

mushrooms :

most thoughts occur outside our conscious mescaline in peyote)

awareness .

eg evaluating
the attractiveness of a

stranger
- brain computes

"

information
" about the

person
(eg

health )

- these computations are
unconscious

(we do not have direct access to them)

-

QUANTITATIVE CHANGES IN CONSCIOUSNESS

-

' ''

Quantitative changes
in consciousness

" reflect

changes
in the stream's

' '

depth
"

;

ie how mu
consciousness we have at a

given time .

eg
- during an exam

,

we
have lots of

consciousness

- but when we are fatigued ,
we do not

have lots of consciousness .

(alert > drowsy
> sleep )

Note that some psychoactive
substances can

influence the quantity of consciousness in

our stream .

.

eg
' stimulants that increase central

nervous system
(CNS) activity also

consciousness

(eg coffee )

-

eg
'

depressants that decrease CNS activity

decries consciousness

( eg
alcohol )



DREAMS (513)
" "

Dreams
"

are altered slates of consciousness THEORY OF WISH FULFILLMENT - FREUD
'

our brain activity differs revolves around

( in the sense
that -

"
. The

''

Theory of wish Fulfillment
"

we subconsciously maintain
whilst dreaming) that occur during

REM

the notion that

our
"

integrity
"

of the unconscious by relegating
sleep .

* note ; this is true even though the brain
"

dangerous
desires

"

to our dreams -

waves whilst awake vs . dreaming
hide them from our ego

-
. this was done to

look similar .
. dreams help

to
"

relieve
' '

the pressure
on the

( both consist of high frequency ,
low amplitude

unconscious
waves )

- by
"

exploring
" otherwise dangerous

desires

We also have strong evidence that all

• as overcrowding of the unconscious can lead

humans dream ,

albeit most cannot recall

to anxiety
them once we wake up

-

MANIFEST CONTENT
Moreover ,

dreams usually have a

narrative , which is usually mundane ' ! " manifest content
' '

refers
to the

-

more exciting ,
however - ) content of the dream ;

( Some dreams are literal
ie the aspects of the dream

Common dream topics :
that we are aware of .

① Falling 1 flying
1 being chased

eg
' '

train travelling through
a tunnel

"

② Sexual encounters
• manifest content is the train ,

the

③ Themes
related to our personal culture

tunnel , and the action of the train

(we can only dream of things if they

exist in our cultures lives ) progressing through the tunnel . *

manifest & talent

÷÷÷:÷÷i÷÷÷÷÷÷÷÷:÷::":: ÷o÷÷÷÷÷÷÷:÷÷÷÷÷:÷÷÷.in/:::itins:::::i:::e"appear
in our dreams .

Metaphors
associated with the dream) .

NON-REM DREAMS
eg

"

train travelling through a tunnel
' '

' ! Some dreams can
occur outside of

.
latent content for the train

is ( perhaps)

REM sleep
-

it is a symbol for
another object .

* these usually consist of random

however '
( ie no narrative . similar allegories for the

tunnel / action

flashes of sounds limoges
travelling through the tunnel .

quality) .

UNIQUENESS OF DREAMS TO HUMANS DREAM ANALYSIS
'

"
:
we have strong evidence that humans

: "

Dream analysis
' '

was a process
used

are the only animals that have the
and interpret the

by Freud to identify
necessary cognitive capacity to construct

latent content of dreams .

dreams . -

- Freud described dreams as

"

the royal
road

to the unconscious
"

.

CRITICISMS
- ! Criticisms of the wish Fulfillment Theory :

① There is neo syY
method for

interpreting symbolic
meaning :

and

② Lacks testability .



THEORY OF PROBLEM SOLVING - CARTWEIGHT ACTIVATION -SYNTHESIS -
"
- The

' '

theory of problem solving
"

postulates HOBSON & MCCARLEY
that dreams reflect problems

in our waking
' "

- According to the
' '

Activation - Synthesis
"

model
, dreams

come up
with creative

life , and helps us I

are an artifact of spontaneous neural activity
solutions for them .

originating in the brainstem during REM sleep

- several studies
have shown people dream about

( particularly in the
"

pons
"

)
.

their problems
• the pons

becomes active during
REM sleep ,

c

eg
'
women going through divorce dream about divorce

projecting neuronal signals into higher order brain

•

eg
' Palestinian children living in wcrtones dream more

areas in the cerebrum .

often about violence compared
to children living

in unaffected neighbourhoods -

phenomena explained by the theory :

DEPRESSED PEOPLE TEND TO DREAM EARLIER
① we are unable to move during REM sleep : and

AND LONGER why?
. signals arriving at the motor cortex

from the pons
causes the

"

rapid eye
' ! A study found

that individuals with

movements
" associated with REM sleep

depression tend to

- but these also paratype
our body muscles .

① dream earlier in
the evening ;

and

① The bizarre
, illogical nature of dreams

.

② tend to dream for longer .

Why ? - redon signals project from the pores
more serious

,
or

why? → depressed people have
-

to other areas of the cerebrum

a greater number
, of problems to

- Ceg visual & auditory cortex)

deal with .
. but brain tries to make sense of these

CRITICISMS signals through dreams .

-

"

: criticisms of the Theory of Problem Solving : . despite this
, many dreams are still

internally consistent .

① There is itHe people regularly -

find solutions to their problems
whilst

CRITICISMS
dreaming 's

. !
criticisms of the Activation- Synthesis

model

② Dreaming
about problems is unsurprising "

and

include :

•

eg
since phenomena

like
' '

day residue
"

occur

① Dream, are still inlernallyconsislent despite the

dreams not related described by
the

③ It does not explain - apparent
"

random signaling
"

to problems -

theory ;
and

for well-documented memory

THEORY OF MENTAL HOUSEKEEPING ② It fails to account

consolidation effects associated with REM sleep .

- VARIOUS THEORISTS
. if dreams are simply a byproduct of the

÷ The
''

Theory of
mental Housekeeping

"

revolves

human nervous system and have no purpose '

around the notion that dreams allow

there should be no significant benefit associated

the brain to strengthen /
"consolidate

"

important with REM sleep
associated with learning and

new connections . but there is :
-

memory .

CONSOLIDATION
'

:
' '

Consolidation
"

is the process of running

signals through the pathways formed

during
the learning of new information

to strengthen the synaptic connections formed

during the learning of said information .

SELECTIVE DEPRIVATION STUDY

In a

"

selective deprivation
"

study ,

participants are woken up
each time they

enter REM sleep ,
but are otherwise allowed

to accumulate eight full hours of non - REM

sleep during the same evening .

' "

selective deprivation
"

studies have been used to

show that REM sleep helps to consolidate

the synaptic connections we make throughout

the day.
. participants

"

selectively deprived
"

did worse on

a memory
test than participants that were not

^ this is probably due to the fact that

consolidation did not occur .

CRITICISMS
'

Criticisms of the Theory of Mental Housekeeping

include :

① The
"

strengthening of connections
"

may
be a

byproduct of REM sleep, not dreams; and

② It does net explain content unrelated to

learning or repeating dreams .



HYPNOSIS & MEDITATION ( 5C)
-

'

:
' '

Hypnosis
"

is a systematic procedure
that TRUTHS ABOUT HYPNOTIC PHENOMENA

\ -

induces a heightened state of suggestibility : Hypnotic phenomena
that de occur :

in another person . ① Hypnosis
acts as a pain anesthetic 's

- hypnosis was an effective general anesthetic for
. it has been used as this in major

reducing pain perception surgeries , albeit rarely ;

- but was never widely used as more reliable and
② Hypnosis can cause hallucinations / disruptions to

effective chemical anesthetics were being used
normal perceptual processes

:

' '

meditation
"

is a collection of systematic procedures .

eg subjects can be hypnotised to
"

see
"

objects

to self- induce heightened awareness and to establish not actually present , or fail to see objects
that are present

voluntary control of mental processes .
- this phenomenon

extends to other sensory processes;

ANIMAL MAGNETISM - MESMER
eg smell ( olfaction ) and taste (gustation)

-

'

s

,

"

Animal magnetism
"

was a 17005 technique ③ Hypnosis can cause people to perform embarrassing /

that used various ailments leg magnets ) ' '

unethical
' '

actions ; and

to
''

heal
' '

people ( usually relieving
their

.

eg cinching like a chicken / disrobing in public

symptoms for a few hours) -
. harder to get people to perform unethical actions

'

. at the time
,
it was not widely known however

how it worked ④
"

Post - hypnotic suggestion
"

can occur .

suggestion
is made to a hypnotised

This served as the foundation to
"

hypnosis
"

'
. occurs when a

subject that specifies the performance of some action

named by physician James Braid in 1843 .

after awakening
How DOES HYPNOSIS WORK ?

. usually in response
to a cue

- !
Generally , hypnosis revolves around the shifting (eg post

- hypnotic amnesia)

of control from
the subject to the

hypnotist
.

- eg
the hypnotist will begin by requesting the

subject to relax

' then
, they shift to statements describing

physical sensations .

HYPNOTIC SUSCEPTIBILITY
' '

Hypnotic susceptibility
"

is the degree to

which an individual is able to enter

into hypnosis .
- high susceptibility → easily hypnotised
^ low susceptibility → harder

,
or even

impossible to hypnotic .

'

Interestingly , those with high hypnotic

susceptibility tend to be more suggestible

ingenue
(even without hypnosis ) .

DISPELLED myths ABOUT HYPNOTIC

PHENOMENA
-

"

: common myths
about hypnosis :

① Individuals do not get stronger /
more capable

under hypnotic suggestion ;

- human tasks accomplished
under hypnosis can

also be done without '

(eg
' ' human plank

"

)

② we cannot compel individuals to commit acts they

would otherwise refuse to do under hypnosis ; and

' e'g you
could not induce them to commit

suicide /murder

③ Hypnosis canet recover lost memories .

. in fact, hypnosis is more likely to introduce

inaccuracies into existing memories / create

confabulations



SOCIO -COGNITIVE /ROLE -PLAYING
EVIDENCE FOR THE THEORY : AGE- REGRESSION

THEORY
- BARBER & SPANOS

'

The
' '

socio - cognitive theory
"

,

or the
' '

role .
'

One study has shown support for
the notion

playing theory
' '

, revolves around
the socio - cognitive theory . pertaining to

that hypnosis is a normal mental state consistent
people's experiences

with
' '

age regression
'

:

with our current understanding of consciousness 's
. in the study , hypnotised

- subjects
"

regressed
" back to childhood and were

ie no change in our consciousness occurs during
-

asked to draw pictures
hypnosis . . but the pictures drawn differed greatly

SOCIAL ROLE from actual children's drawings
- : A

"social role
"

reflects the expectations of a

.

they more resembled an adult's expectation
"

specific social context.

particular person
in a

of how a
child draws

'

eg a psychology professor has the
"social

CRITICISMS / FLAWS
role

"

of a Professor . . ! However , the study fails to explain man's

'

The social role of a person
dictates which

phenomena
:

"

typical
" for that person

in

the anesthetic effectsbehaviours are

① It does not explain -
the

' '

nights"/"permissions
"

,

the context
,

as well as

of hypnosis ;
that person

has '
most motivated individual should

and
''

responsibilities
' '

)
' '

obligations
"

. indeed
,

even the

have enough willpower to disregard
intense pain

-

eg for a psychology professor, they are obligated
just to conform to their social role .

to teach( research
.

② It does not explain
the hallucinatory effects

'

Note that different social contexts give
rise to

of hypnosis ;
and

different social roles . hypnotised
individuals

- researchers have shown

may
be a parent

. eg
a psychology professor have activity in the perceptual

cortices that

are consistent with hypnosis
- induced hallucinations

sont neighbour
. in these instances , the

social role is different -
. ie our brains heart see things suggested BY

CONSCIOUSNESS DOES NOT CHANGE BETWEEN
the hypnotist .

does not end
SOCIAL ROLES ③ It does not explain

how hypnosis
' ! The key idea of the theory is that

once the sokxt changes
.

when we switch between social roles
,

the

- the
"

hypnotised
" mental state persists

even

essence of our

' '

consciousness
"

does not

if the person
is solitary lalone

change - social role
,
it should have

- but if hypnosis is a

- this is important ,
because being a

"

hypnotised
ended

,
since a social role requires

at least

person
"

is also a social role in this

two people :
theory :

DISSOCIATIVE THEORY

EVIDENCE FOR THE THEORY : ANASTHETIC EFFECTS
' !

The
"

Dissociative theory
"

proposes
that hypnosis

is a qualitatively ) altered state of of HYPNOSIS
consciousness .

, Note that the theory can indeed explain the

DISSOCIATION anaesthetic effects of hypnosis .
' "

Dissociation
' '

occurs when our mental processes
- there is no visible sign of pain perception

in

split into separate streams of awareness

the hypnotised
individual

operating
in parallel .

- because it is the silenter that experiences
the one that can

. eg
' '

highway hypnosis
"

the pain , rather than

when our stream of consciousness splits :

interact with the external environment -
- occurs

- one stream is our
''conscious

awareness
' '

of our

thoughts ;
(eg thinking

what we had to do at work )

- the other is our

"

driving awareness
' '

; ie the

awareness that
' 'drives

' '

our car .

HYPNOSIS CAUSES DISSOCIATION

' ÷

According to the theory , hypnosis also

causes dissociation , where our stream of

consciousness splits into two :

① One has the capacity to interact with

the external world ; and

② One is a
"silent observer

' ' Cie it Canet

interact with the external world ) .



PSYCHOACTIVE SUBSTANCES (SD)
'

' ' '

psychoactive substances
"

are chemicals drugs TYPES OF PSYCHOACTIVE SUBSTANCES
(either artificial or natural) that can alter

STIMULANTS
mental , emotional or behavioural functioning .

' ! " stimulants
"

are a class of drugs that

TOLERANCE I

increase nervous system activity , causing
- ! "

Tolerance
" describes the phenomenon of

" our self- consciousness
to increase and our

our body needing more of a drug

body functions
to hasten .

in order for it
to achieve the same

effect as our experience
with the drug .

legal : caffeine , nicotine
, prescription amphetamines

grows .
. illegal : amphetamines , meth , ecstasy , cocaine

' these usually work by overloading our brains with

-

eg
we need more caffeine to stay awake

the more coffee we take -
"

happy
" neurotransmitters (eg dopamine (

serotonin)

'

Tolerance occurs because the more of a drug
'

Note that stimulants often cause

' '

crashes
"

we use
,

the better our body can counter
the neurotransmitters

after they temporarilgdep -
its effects , leading to us requiring more of

they excessively activate .

the drug
to achieve the original effect .

^ eg

' '

caffeine
crash

"

HOMEOSTASIS DEPRESSANTS
- : "

Homeostasis
' '

is the tendency for the
that decrease

"
' ÷ Depressants are a class of drugs -

nervous system
to resist deviations from

nervous system activity , slowing bodily functions .

normal parameters induced by external

forces .
.

eg
alcohol

. which impairs
our brains

'

judgement areas

- eg
our normal body temperate is n 37°C

- as well as reducing our self-awareness
&

- if the environment is cold enough , our

self-control
body temperature starts to

go
below 37°C

- it also disrupts memory formations
- in this case

,
we

activate behavioural strategies
- and is lethal in high doses / bad interactions with

( eg putting on a sweater) and physiological if

responses (eg shivering) that aim to revert our

body temperature to the status quo ( ie back
OPIATES
'

'

: opiates are
substances used to suppress pain

up
to 37°C) '

perception
and stimulate a relaxed euphoria

In particular, when we use a drug ,
ow

by suppressing
the release of endorphins

body responds by
"

producing
' ' the opposite

(the brain's own natural painkilling neurotransmitters ).

effect of that drug '

.

eg
'

opium , morphine, Demerol
,

methadone
,

heroin

ow nervous system acts to increase
-

eg
'

for alcohol ' . note that opiates are also used rendY-

activity .

egz fentanyl & carfntanyl ; potent opiates originally
-

eg
'

for caffeine ow nervous system
acts to decrease

-
' meant for large mammals

activity ( fentanyl is Tsx times stronger
than carfentanyl ;

carfntany' is loooox times stronger than morphine )

HALLUCINOGENS / PSYCHEDELICS
'

÷
' '

Hallucinogens
"

,
or

' '

psychedelics
"

,
are drugs

that alkrfwnfeebulate the perception of sensory

information .
.

eg lyseric
acid diethyl amide ( LSD)

- these can evoke sensory images in our brains,

even in the absence of actual sensory input

SOME DRUGS FIT INTO MULTIPLE CATEGORIES

' ! Note that many drugs do not fit into multiple

categories ; for example :

① is is both an opioid and a hallucinogen ;
and

- it has analgesic qualities and hallucinogenic effects

- cannabis contains THI , which simulates relaxation

and altered perception ;
- it also contains CBD

,
which tends to produce

medically beneficial effects , but also counteracts THC .

② Eycstasy (MDMA) is both a hallucinogen and a stimulant .

. it has hallucinogenic properties ( heightened
sensation),

but also increases nervous system activity ( through phenomena

such as manic euphoria) .

. used as a recreational drug since the 19805 .



Module 6:
Problem Solving
RISK AVOIDANCE (GA)

DELAYED DISCOUNTING
' ! "

Rish avoidance
"

is our tendency to

eliminate hazards, activities and options -

'

:
' '

Delayed discounting
" is our tendency to

compromising
events entirely - "

discount
. '

future payoffs by taking
to avoid
-

smaller , but nearer , payoffs ,
in essence

eg the loss of money -

-

of future awards

AVOIDANCE OF RISK BY
"

CHANCE
''

because the subjective value

their objective
value .

'

: Researchers have found that between the two
is lower than

scenarios AVOIDANCE OF RISK BY
"

THREAT
"

① guaranteed $90 ; and

-
' ! Researchers found the way individuals change

② qgy. chance of $100 , SI to

(get
nothing "

their decision-making process
in response

to

-

higher expected value than
on their socioeconomic

despite ② having
a threat depends heavily

likely to favour ①

①
, people

one more status ( ie SES) .

- participants read a story
about someone

who

over ② .

read a fictitious
news

( the 51. chance
lost their keys , or they

why ?
- option ② is

"

risky
"

story
titled

"

Dangerous
times ahead : Life

and death

of getting nothing )

in the 21st century
' '

.

AVOIDANCE OF RISK BY
' '

DELAY
''

living in low SES
. the researchers found individuals

' "
-

similarly , researchers have found that between

background, became less risk averse in the

the two scenarios
present but discounted future payoffs more after

① $90 tomorrow ;
and

- the threatening news story
② $100 a year from now "

. most likely since they may
' '

not live to see the

we are also more likely to pick ① albeit
future

"

,

and if you
have few resources

,
threat motivates you

the payoff of ② exceeds ① '

. -

why?
. payoffs in the fer future are riskier to menses and

' ' live for the preset
' '

'

resources
,

threat motivates you
than those in the near future . conversely , if you

have
-

-

eg
the person might forget

to PAT ' fo wnse.ge what you
have and wait for something

might go bankrupt etc better in the future.



BUILDING BLOCKS OF THOUGHT (GB)
CONCEPTS

SCHEMA
' ! A

' '

concept
"

is a mental category
that

'

'

: A
''

schema
"

is an integrated mental network

groups elements with common properties . Broad concept ,

envelop many
individual

( eg animal) of ideas which

which serve as the basic building
blocks

f propositions .
of thought - - .

- . - - - - .
- - - - -

- - - - - - - - - - -
-
.

eg
"

color
' '

groups
red

, yellow and blue Basic Concept eg .

-

I. .
-

.
.. -
i
-

- - - - - - . . . . . . .

;
,
. - - -

- -
- - - -

--
- -

.

.

-

,

leg dog)
'

proposition .
I

,
, proposition .

i
r
'

BROAD & NARROW CONCEPTS i

cpwfs answer questions ) ,
. . . .

.
( profs answer questions) . ,

" " '

dupwfessors} - -
- IResearch}

-- - fact of performing} .
,

is

' '

broad" if it t ' I
{ professors } . . - iouestions} - .

. I Act of answering } i
'

i

,
' "

. we say
a concept i . i 1

Narrow concept , I
' ' '

- - - - - - - - -
- -

- -

i
'

. - - - - -
- -

- - -
-
-
- - -

i

,
omits important info . ceg beagle) . ;

I '

. . I
' '

.
. -
-

- -
- - - - -

- - - .

;

eg
"

animal
"

I .

'
-
- - - - - -

- -
-

- - -
- - -

i
.

'

proposition .
I

I ' Proposition . i - l

is
"

narrow
"

if I .
, ( profs have lots of books) : g

-

similarly , we say
a concept

I
' ( Profs answer Teston" s

- - -

iqpwfesso.gg . . . IBooks} . . . I Act of possessing} r
,

than the l l

icpwfessors } . . . dccowses }
- - - I Act of teaching } ' ' i t

it provides more information i r i
. ,

i

t ' '
e
- - -

- -
- - -

- -
-
-

l

! '
-
- -

- - - - -
- -

-

-

"

basic " concept - i
. .

-
- -

- - -
- - -

.
-
- - - - - - - - - -

- - -
- -

-
i

PROTOTYPE '

Schemas can be

- : A
"

prototype
"

is the most representative examples ① acquired through experience; or

points of reference .

eg
based on interactions with professors

of a concept ,
used as

② can be transmitted culturally .
to categorise new objects .

-

eg based on depictions of professors in

.

eg
basketball player ⇒ LeBron James

movies ITV

THE COMPLEXITY OF THOUGHT SOCIAL ROLE
"
: A

' '

social role
"

is a type of schema

PROPOSITIONS
that reflects a set of expectations,

'

'

' '

propositions
"

are
' '

thoughts
" that reflect

rights, obligations and typical behaviours

knowledge and beliefs which outline

particular
social situation .

and connect multiple concepts together . connected with a

- we represent concepts by wrapping them

SOCIAL SCRIPT
in curly brackets : '

:
A

' '

social script
' '

can be defined as

eg I colours } a set of actions that are previously

expected by an individual in certain

PROPOSITION OF KNOWLEDGE

- ! The
' '

proposition of knowledge
' ' connects multiple circumstances or contexts .

concepts together to express
a Et' eg

' '

entering a restaurant
' '

eg

I Psychology }
- - - I Behaviour} - - - fact of studying }

PROPOSITION OF BELIEF

'
"
: The

' ' proposition of belief
' '

connects multiple
CULTURE SHOCK

concepts together to express an opinion .

! ' '

culture shock
"

is the feeling of uncertainty ,
"

confusion or anxiety we get when we live/
I Psychology } - -

- I property of being interesting }

interact in a society that is different from

STEREOTYPES
our own .

"
: ' '

stereotypes
"

are a special category of
culture shock occurs when the social scripts

beliefs that express thoughts about

learned in our homes
' culture notonger

a group of people .
work in a new culture .

eg . students ask questions -

- Professors
answer questions



PROBLEM SOLVING (GC)
'

' '

Problem solving
"

is the process of finding

solutions to obstacles when completing

goals .

FORMAL REASONING PROBLEMS
ALGORITHMS

' ! "

Formal Reasoning problems
"

are those in

and
' "

. An
' '

algorithm
"

is a set of rules
which the information is complete

objective : ie that g¥e an answer when applied

① we have all the information needed to

correctly .

solve the problem ;
and

eg the method to finding a factorial

on
what

② everyone unanimously agrees *
note that not all algorithms are mathllogic-based :

said information means .

eg recipes for a particular type of eggnog .

eg solving a maths problem

leg finding the factorial of n)

INFORMAL REASONING PROBLEMS
"
s
' '

Informal Reasoning problems
"

are those

>
AVAILABILITY HEURISTIC

in which the information is incomplete-
' ! The

' '

Availability heuristic
"

is a decision strategy
and subjective :

ie ,
- that we use to base a prediction on

① we do not have all the information
- memorable instances rather than on

' ' base- rate

- -

available
, of

it is unclear which

probability
"

.

information is relevant : and

eg # of McDonalds restaurants vs . # of Tim Hortons

② there is disagreement on
what the

. we do not have the
'' base- rate

' '

frequencies

information means of on which information
of the restaurants

is more
"

important
' '

.
. so we use our memoires to conjure specific

locations of McDonalds restaurants and Tim Hortons

eg how to
"

stimulate
"

an economy
restaurants .

- there are many strong opinions ,
but it is÷÷÷÷÷i÷:÷÷÷÷:÷÷÷÷÷÷:÷:÷÷÷÷÷÷:÷÷:

are more numerous

( ie many ways to stimulate the economy
)

- evenif this was not the case in reality !

because
HEURISTICS Availability heuristics are useful

① They work well most of the time ; and
' ! ' '

Heuristics
"

are rules of thumb that aid
-

-

I
-

produce false results

in decision making , but do not guarantee . even though they canI ② They lead to fast solutions with little
a viable solution .

eg
'
' what's good for the exports is good for effort .

Canada
"

> REPRESENTATIVE HEURISTIC
- heuristic

"

guides
"

the Canadian government
' "

- The
"

Representative
heuristic

"

is a decision strategy
when making decisions about the economy

that we use to base a prediction
on commodity

- solution is not
' '

perfect
' ' (eg export

- based

rather than on

"

base-rate probability
"

.

policies affect consumers and may
have other or similarity -

harmful effects ) eg
based on our stereotypes of what a person

Heuristics were heavily studied by the should
''

be
"

based on their personality (characteristics,
researchers Kahneman and Tversky . attribute a certain

we are more likely to

person to be a certain social role leg an

"

Engineering student
' ' ) despite base rates of said role

that suggest otherwise Ceg the university the person

goes
to is predominantly

Social Science students) -



DECISION MAKING CGD)
'

'

s
' '

Decision making
"

is a special type > THE ULTIMATUM
GAME

of problem solving where one must
The

''

ultimatum Game
"

is a psychological

evaluate and choose amongst a study often used to study decision -

number of alternatives - making .

eg choosing an electric vehicle to buy "

Methodology :

we would have to pick between

① There are twoplayers in the game
.

① the Tesla model Si

② First
, player l decides how to divide

② the Chevy volt ; and

a sum of money
between both players,

③ the Nissan leaf , etc .

and proposes said plan (the
"

ultimatum
"

)
Note that some decisions can be

"

trivial
"

,

whilst others can be significant for ow to player 2 .

""

÷÷÷÷:::::::::÷÷ ::/ ":÷÷÷÷÷:÷÷÷::÷÷÷÷÷÷:: ""'

From an economic perspective , we would expect
Moreover

,
since alternatives are mutuallyexdusl.ve that

(we can only pick one or the other)
,

there are

① player I should always offer an 0¥

division that favours themselves ; and

opportunities when making a choice .

eg if we buy the Nissan Leaf, we give up ② Player 2 should always accept this ungual

the advantages associated with having
the

offer .

Model S ' why? . economists see humans as

"

rational
"

:

UTILITY ie that we seek to maximise our utility

whenever possible .- ! ' '

utility
" is an measure of the

- so player I should make an unequal offer

gain ) benefit derived from a given
-

leg since $9 is better than $5)

option .

¥73?s÷:÷÷.÷÷÷
"

. .... . I '

ai: :::$: :
"

::*::L
'

:p:
" "

"

However
,

in reality we usually get that

how positive / personally satisfying a particular -
,

-

an equitable (fair) division

individual judges a resuttloutwme of a ① Player I offers

of the sum of money ;
and

situation( experiment
.

② Player 2 rejects the offer if the ultimatum

ADDITIVE STRATEGY -

! The
"

additive strategy
"

is a decision making is riot equitable .

method in which all possible options lvariables why ? . players usually also maximise their
"

subjectivity
"

are

"

weighted
"

and then compared against . ie player 1 satisfies their preference for
"

fairness
"

each other to make a decision .

when they make the ultimatum

( satisfying one's preference for fairness outweighs the benefits

eg choosing between two people to date

one could
reap from

an inequitable offer)
- first, we identify all the attributes

- ie player 2 gets the
"

satisfaction
"

for punishing unfair
relevant to the decision :

" the individuals on each

i

:÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷:÷÷:÷÷÷÷÷÷÷:÷÷÷÷÷:÷÷µ, '÷÷÷i÷÷i÷÷÷÷i÷÷÷i÷÷÷÷÷:* .

the attributes .

*

note : additive strategy and elimination by aspects

ELIMINATION BY ASPECTS are often used together
to

: "

Elimination by aspects
' ' is a decision- Makino

① first narrow the field of alternatives 's

method which eliminates alternatives if they

② and then select the best option from those

do not meet
"

minimum criteria
"

-

-

the minimum criteria .
who meet

eg listing job requirements for a psychologist role

- first, we would identify the
' '

minimum
"

criteria needed :

leg PhD in psychology)

- then
,

we would
' '

glean
' ' the options ( ie

individuals ) who do not fit the
' 'minimum

' '

criteria .

( eg we would discard individuals with ne

PhD in Psychology ) .



Module 7:
Emotion

*
note that in

many
instances

,

t÷::::÷:÷:::Tstimulus .

WHAT IS EMOTION? (7A)
MOTIVATION
"
:
"

motivation
"

refers to the pursuit
' INCENTIVE
of god

- directed behaviour .
' ' '

Incentives
"

are desirable stimuli that
'

We can use a diagram to visualise
motivate us to partake in a particular

how motivation influences a particular
- behaviour .

behur, which stems from us trying

eg
- we may

eat because the food tastes
to fulfill a particular god .

good / social context demands it
influences to accomplish

motivation → Behaviour → Goal - evenif our drive is low ( ie we

( eg hunger) ceg eating
' leg p

may not be hungry)
*
note the same behaviour can satisfy different goats
in different contexts .

eg
- eating can

decrease hunger ;
. it can be a pleasurable experience / alleviate

boredom .

DRIVE
-

A
' '

drive
' '

is a particular type of

motivation that describes an unpleasant
internal state

,

which typically results from

Eaton .

-

eg hungry when without food

- the unpleasantness motivates us to act and

reduce the drive .

'

We can use a cycle diagram
to visualise the

motivation - behaviour - goal aspects of drive -

"

Equilibrium
"

goal
"

iiiieeiniaiissieii'M
,

motivation
- drive is low

behaviour' '

Drive Reduction
"

-
''

Depina state
"

- drive is reduced when we
. we are deprived of

palate in drive - reducing something
behaviour -

' '

equilibrium
"

is low

' ' '

equilibrium
"

is restored - drive increases

- this motivates us to partake
in drive - reducing behaviour



EMOTION
-

''

emotions
"

are affective experiences in EMOTIONS ARE ADAPTIVE

response to stimuli that induce goat - !

Generally , emotions are

"

adaptive
"

i ie

directed behaviour
.

they promote survival and reproduction -

- note because of this
,

emotions are

. eg
, joy motivates us to sustain interactions

motivational . with friends / family

Some emotions motivate us to approach/ .

egz fear motivates us to avoid threatening

engage with a stimulus, whereas other stimuli .

emotions motivate us to avoid ( escape
a MOOD

stimulus .
'

"
: A

' '

mood
"

is an affective experience which

is more general , longer lasting and less intense

. approach(engage
: joy longer

than emotions -

leg in response
to a cute dog )

- note moods have valerie : you can be in

- avoid / escape
: fear disgust

a good or bad mood .

Leg in response to a

scary dog )
it is usually difficult to discern

- however
,
-

'

However
,

note that although emotions can
the cave of a good / bad

mood -

motivate actions
, they do not determine )
-

- also
,

moods are adaptive :

eg a good mood

justify those actions .
motivates us to be more productive ,

whilst

. just because we are angry , although we

a bad mood motivates us to alter our

may be compelled to hit someone
,

we are

actions so we do not make the same

not justified in doing so
"

mistakes
"

.

EMOTIONS REQUIRE COGNITIVE DEVELOPMENT
VALENCE

The
' '

valence
"

of an emotion refers to our
Also

,
note some emotional experiences require

subjective experience of the affective response . cognitive development .

-

eg infants can experience joy and fear when
- positive valence : emotion is pteasat
to experience they are born

leg joy )
- but they cannot experience guiltlshame , as this

-

negative valence : emotion is aversive requires
' '

theory of mind
"

(which only develops
to experience when they are 3yo)

leg anger Hear
)

positive
valence
^

happiness
avoid ¥anger> approach

negative
valence



- ' ' '

PHYSIOLOGICAL COMPONENT OF EMOTION
' '

BEHAVIOURAL
' '

COMPONENT OF
AUTOMATIC AROUSAL

EMOTION
' " ' '

Automatic arousal
"

refers to the fact that our

physiological activity increases in the autonomic
"
: when we experience

emotions, we are likely to

nervous system and other regions of the brain
partake in particular behaviours and actions in

( including the amygdala ) when experiencing an emotion
,

response to said emotions .

leading to us
' '

feeling
' '

the emotion -

.

eg retaliating to an anger
-provoking insult

-

eg heart rate increases ( physiological activity ) FACIAL EXPRESSIONS
in response to anger (anger)

'

Note that most affective states have specific
GALVANIC SKIN RESPONSE CGCR)

facial expressions that broadcast to others

' !
The

' '

Galvanic skin Response
' '

,
or

' '

GCR
"

,
is

what emotion we are currently experiencing -
a method used to measure autonomic arousal .

-

as autonomic arousal increases in the
'

eg smile indicates happiness , frown indicates

peripheral nervous system , sweat accumulates sadness
,

etc .

in the sweat glands .

- then
,
the NaCl salts in sweat increases

conductance through the skin (epidermis ) .
- so

, by measuring skin conductance at sweat

gland locations
,
it is possible to record changes

in autonomic activity .
- however, this test is not perfect , since sweating

can occur due to other causes Leg hot weather) . Emotion

-. I \,
c.eomaon.EIII-eapprm.sn

"

component " .es?:::::::::itei:;H:i:;::..:::::::i::::exiCutAPPRAISAL etc )

'
"
. An

' '

appraisal
"

is a thought we generate to ##
, emotional

experience
explain events

, which in turn can result emotional expression
in an emotion .

<

eg when a driver cuts us off in the

highway , we can give an appraisal
Cie

explanation) to the driver's behaviour .

-

if we think the driver cut us off accidentally ,
then we might feel frisked ,

- whereas if we think the driver cut us off

purposely , then we might feel angry .
'

Note that our affective experiences can also

influence the types of appraisals we are likely
to make .

'

eg we are more likely to make
"

maladaptive
"

appraisals that make us

angry when we are in

a bad mood
compared to when we are in a

good mood .

- these mood - influenced appraisals then further
reinforce the affective state .

REAPPRAISAL
' "
'

A
' '

reappraisal
"

is a way of controlling one 's

temper by recognising when an automatic

maladaptive appraisal has been made
,

and then to

alternative non - hostile explanationsidentify and suggest -
for others ' behaviour.

- eg instead of thinking the driver cut us off on

purpose . we reappe to suggest they
cut us

off by accident -

-

reappraisals change the emotion we experience
leg from anger to mere frustration ) .



UNIVERSALITY OF EMOTIONS ? ( 713 )
EVOLUTIONARY vs . CULTURAL ORIGINS OF

EKMAN & FRIESEN ( 1971)
EMOTION In 1971

,
Ekman and Friesen redid the study

The
' '

evolutionary
"

camp proposes
emotions evolved as

using a revised methodology to test the

species
- typical motivational states to solve

' '

evolutionary vs . cultural origins of emotion
' '

problems of survival and reproduction in the

hypothesis again .

ancestral past .

. if this was true
,

then we should expect
'

Revised methodology :

all humans ( in normal developmental
conditions )

① participants were selected from 4 samples :
to possess the same fundamental emotional

US
, Japan and Brazil citizens

,
as well as the

States
,

and to experience them in roughly
Fore peoples .the same way .

② Then
, they were shown an

' '

emotional context
' '

-

ie emotion is
' '

universal
"

( they come from
"

nature
"

) . appropriate to the culture
,

and then asked to

!
The

' '

cultural
"

camp proposes emotions are shaped choose from a set of three expressions
to

2 -

by our social environment and acquired through indicate the appropriate action .

learning . eg
' '

His/her child has died
"

-

. if this was true
,

we would expect emotions Results :

to
vary with the social environments observed

in different cultures .

- ie emotion is
' ' "

( they come from
"

nurture " ) .

EKMAN
,
SORENSEN, FRIESEN (1969)

In 1969
,

Ekman and his colleagues performed
a study to test the

' '

evolutionary vs

cultural origins
' '

hypothesis .

*

when the method eliminated the demands on

Methodology : memory & the difficulty of translation
,

results for

① Participants were selected from 5 groups :
the Fone were similar to those observed for other

3
' '

literate
" ( US , Brazil & Japan citizens) , and cultures .

2
' '

illiterate
"

( the Fore and Sadong peoples) .
'

'

Additionally ,

① No differences were found between the results
*

Fore were from Papua New Guinea ; Sadong
of Fore children and Fore adults ; and

were from Borneo
.

- -

② They were then asked to identify the emotions ② No differences were found between the results

displayed in a large set of Western faces, of fore adults with litttelnointeractions with

where the emotions were one of the following : Westerners and Fore adults with frequent
interactions with Westerners .

happiness, fear , sadness
, surprise , anger

or disgust - -

'

Results :
These observations show that it is unlikely
that familiarity with Western culture is an

antecedent for correctly identifying these emotional

States .

PRIMARY EMOTIONS

''

Primary emotions
"

are emotions that need no

learning to experience or understand them -

eg happiness, anger,
sadness

, disgust , surprise and

' greater accuracy for happiness than any
other fear '

emotion , since it was the only positive emotion SECONDARY EMOTIONS
in the study . ' ! "

Secondary emotions
"

are emotions that might
- lowest accuracy for swpn.se/fear, since they were

require learning and could vary between

easily confused with each other .

'

Although this supports the hypothesis that cultures .

emotion is
' '

universal
' '

,
critics note that eg schadenfreude ( joy from seeing a disliked

- rival fail )
since accuracies of literate samples are much

higher than those of illiterate samples ,
it could be that familiarity with Western

culture is a

necessary antecedent to identify
these emotional expressions .



PLUTCHIU'S MODEL OF EMOTION DISPLAY RULES
"
'

' '

Plutchik's model of emotion
"

arranges
all ' '

Display rules
"

are social rules that dictate

emotional experience into a single cone - like

Low and when an emotion can
be

structure .

expressed .

-

eg it would be socially unacceptable to

show joy at a funeral .
'

Note that different cultures have different

display rules as well .

-

eg the Japanese smile to disguise

negative emotions ( like embarrassment )
.

Different cultures also provide different contexts

for experiencing emotion .

'

primary emotions are at the centre of each .

eg what constitutes an

' '

achievement
"

or

petal "

insult
' '

depends on the social environment /
' darker colour signifies more intense emotion
-
- culture we live in .

- lighter colour signifies testee emotion

- opposite petals represent opposite
emotions
-

-

secondary emotions reflect
' '

blandings
' '

of the

primary emotions
,

and one located at the

space between petals



THEORIES OF EMOTION (7C)
' '

COMMONSENSE
' '

THEORY
' ÷

One theory of emotion revolves around the

notion that an emotionally significant stimulus

triggers an increased arousal in the autonomic

nervous system .

-

eg a snarling dog (stimulus ) causes

fear ( emotion)
,

which causes us to

tremble ( autonomic arousal ) -

JAMES - LANGE THEORY
/ STRACK, MARTIN & STEPPER (1988)

'

The
"

James - Lange theory of emotion
"

hypothesis
that autonomic arousal causes the emotional

'
"

Strack
,
Martin & stepper ( 1998 )

' '

was a study that

experience . found supped for the Facial Feedback Hypothesis .
-

eg a snarling dog ( stimulus ) causes us Methodology :

① Participants were asked to either
to tremble ( autonomic arousal )

,

which

- hold a pencil in your mouth using only
causes us to experience fear (emotion) .

their teeth ; or
'

From this perspective , it implies the emotions we
- hold a pencil between their

upper lip
experience depends on the pattern of autonomic and nose .

arousal . The former induces participants to smile and

-

eg snarling dog stimulates one pattern of activity
the latter induces participants to frown , * to avoid the

without explicitly telling them to smile , frown . placebo effect
that leads to fear #

- but best friend stimulates a different pattern that

leads to happiness
CANNON- BARD THEORY
'

The
"

Cannon - Bard theory of emotion
"

states

that subcortical regions of the brain stimulate

both autonomic activity and emotional ② Then
, participants were tasked in reading a

experience . series of comic ships '

eg information about the snarling dog (stimulus) The researchers predicted and observed that the

is

processed by the amygdala (subcortical region participants induced to smile found the comics

of the brain)
,

which then both activates the
funnier than the participants induced to town .

feeling of fear ( emotion) and makes us tremble
( A control group found the comic 's funniness to

( autonomic response ) . be in between the other two groups
. )

FACIAL FEEDBACK HYPOTHESIS# § These results show our facial expressions can influence
The

' '

Facial Feedback Hypothesis
"

proposes that
i our emotion

, providing support for the Facial

our facial expressions can influence our emotional
Feedback Hypothesis -

state .

HAVAS ET AL (2010)
The discovery of the Facial Feedback Hypothesis ' '

Havas et . al ( 2010)
"

was another study that

is evidence fer the Jammer theory , which

found supper for the Facial Feedback

has been declining in popularity since the

Hypothesis .
Cannon - Bard theory was established -

Methodology :

why? - experiments ( to the right) demonstrate a ① participants were divided in two groups :
link from physiological activity to emotional

one group
was given

Botox injections ,

experience whereas the other group
was not .

- which the James - Lange Theory predicts
② Since Botox inhibits the neurotransmitter

acetylcholine , the group
who took the

Botox injections would have less dramatic

facial expressions .

③ The researchers then compared the emotional

experiences of the two groups .
'

The researchers observed that the
group injected

with Botox (and hence the group with the less

dramatic facial expressions ) had lower intensity-
emotional

experiences than the control group .

Showing facial expressions can influence our

emotional experiences (and hence demonstrating

support for the Facial Feedback Hypothesis ) -\



TWO - FACTOR (SCHACHTER & SINGER) THEORY
-

"
: The

' '

Two - Factor Theory of emotion
"

,
or the

"

Schachter & singer Theory of emotion
"

,

states that

an autonomic arousal and a cognitive appraisal
must occur before emotion can be experienced .

-

eg a snarling dog (stimulus) causes us to tremble

( autonomic arousal )
,

and we label said

trembling as fear ( cognitive appraisal) , before

we experience the feeling of fear (emotion) .

- in other words
,

we need to assign a reason to our

behaviour before we
"

feel
"

it .

SCHACHTER & SINGER (1962)
"

Schachter & singer ( 1962)
"

was a study that

tested the Two - Factor Theory .

'

Methodology :

① Participants were given an injection of

epinephrine ( adrenaline) to induce

physiological arousal .

*
all participants received the same physiological
arousal .

② In one group,
the participants were told

the injection was epinephrine ,
whereas the

other
group were simply told it contained

vitamins .

- so the former group
had a ready

"

explanation
' '

for the physiological arousal

- whereas the other group
did not have

a ready
' '

explanation
"

for the arousal

③ Then
,

when waiting for the experiment to
' '

begin
"

,

an accomplice of the experimenter entered the room -

' For one group of participants , the accomplice
would act

angry
and complain they were

waiting too long .
- For another group ,

the accomplice acted excited

and energetic .

④ The researchers then analysed how the accomplice's

behaviour influenced the emotional experience of the

participants .
'

The researchers found that

① If participants knew about the injection having

epinephrine , the accomplice had negligible effect

on their emotion .

Why ?
-

they attributed the rise in psychological

activity to the injection

② If participants did not know about the injection

having epinephrine , then the mood of the

accomplice directly influenced the mood of the

-

participant .

ie when the accomplice was happy ,
the

participant was too
,
and when the accomplice

was angry ,
the participant was too .



Module 8:
Development
PRENATAL DEVELOPMENT (8A)
-

"
-

' '

prenatal development
"

refers to the developmental
period preceding infancy , beginning with

"

conception
"

(fusion of egg
and sperm

) and ending
with the

birthing of the offspring -

GERMINAL STAGE (CONCEPTION - 2 WEEKS)
"
i
.

During the Germinal stage : FAILURE OF PREGNANCY IN THE

① The egg
is fertilised in the

GERMINAL STAGE

fallopian tube ; : There are a couple of ways the pregnancy
② The developing cells take ~ ' week

- trophoblast can

go wrong in the Germinal Stage :

to travel the distance of the tube \
embryoblast

① Failure for developing cells to implant in

to the uterus ;
the uterus wall

- during this time
,

the cell begins to
- happens

n 201. of the time

multiply via mitosis . *

from Day I -4
,
the cells are

"

undifferentiated
"

's
. in this case

,
the developing cells are

- see the diagram for details .

they have yet to specialise into their
purged with the next menstruation

③ Then
, the developing cell implants in

eventual cell types . . prospective mother often does not realise

the uterus wall
,

which finishes But from Day Sor 6
,

the cells have separated they were pregnant -
after ~ 7 days . the fallopian tube instead

into ② organism implants in

④ The Germinal Stage concludes when ① the outer
'

iembryobast
' '

,
which eventually of the uterus

the placenta becomes functional . develops into the embryo ; and
. rare ;

occurs when the organism does

- -
-

② the inner
' '

trophoblast
' ' not migrate to the uterus

- ,

which eventually
PLACENTA . lethal if allowed to continue

develops into the placenta -

'

s The
' '

placenta
"

is an internal organ
inside -

. so if this is found via ultrasound , the

the mother , developed during the Germinal
pregnancy

must be terminated .

stage , that

① delivers essential nutrients from

ozrmeiIIY.im?jjnoauaIsdpom+neembryoFETALSTAGEC8uN-thback to the mother .

*

although a membrane separates the independent

blood supplies of mother and embryo, the placenta

acts as a

"

gateway
" between these supplies .

EMBRYONIC STAGE (4-8 WEEKS)

'

During the Fetal stage , the following occur :

① cell division and differentiation continue ;

② motoring begins ;
CELL DIFFERENTIATION ' bones and muscles have formed

÷:÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷:÷÷÷÷i÷÷÷:÷:÷÷÷::÷::/ :÷÷÷÷:÷÷÷÷÷÷:÷÷÷÷÷i÷÷::÷÷÷÷i÷÷÷.
do not begin to function yet - penis

'

penis can be detected by the second ultrasound

eg no heartbeat

depending on the positioning of the fetus
Also, even though mitosis is ( usually ) accurate

,

brain tissue occurs .⑤ Rapid expansion of -
mistakes can still occur ,

and if they do during

the Embryonic stage , it is detrimental to the
Note that even though

' '

full term
"

is reached

around 39-40 weeks
,

the age
at which a

embryo . -

fetus can survive outside the mother with

why ? - error occurs close to the beginning of
-

development modern medical care is as early as 22 - 2b

-

so error is passed on
to

many
"

daughter
' '

weeks .

cells
- this can lead to birth defects

In this case
,

the female body usually spontaneous
aborts

the pregnancy
( ie

' '

miscarriage
" ) .

Why ?
- waste of resources to carry a

"

doomed
"

embryo

to full term
' easier to abort and start again



PRENATAL ENVIRONMENT
"
: The

' '

prenatal environment
' '

consists of conditions
c.ENITAL HERPES

present within the uterus where the embryo
- "
If the mother has genital herpes , they should schedule

is developing . so that the baby is delivered
a Caesarion

MATERNAL MALNUTRITION
via surgery , hence bypassing any

contact with the

' !
Note that malnutrition of the mother can lead to

Herpes virus .

an increased risk of birth complications ,

why?
- viruses are deadly for newborn infants .

and in severe cases , neurological defects
in the fetus that could lead to HIV
schizophrenia .

Note that infants born to HIV-positive mothers themselves
.

eg during the Dutch Hunger of 1944-1945,
do not initially carry the virus themselves .

famines increased the rate of schizophrenia -

amongst children . why ? - blood supplies of infant and mother are

- similar effect with the Chinese Famine of independent from each other .

1959 - 1961 from Mao Zedong's
' '

Great Leap
"

However
, during the birthing process , the virus may

Forward ' '
.

spread to the infant as it comes into contact with

MATERNAL OVEREATING
the mother 's blood .

"
: conversely , it may make it harder to deliver

If the infant escapes infection at this time
,
the

the baby the more the mother eats .

mother should refrain from breastfeeding her child at

why? ' baby grows larger the more the mother eats

first .
- note that larger BMI women gain less weight

why ? - virus could be transmitted to the baby during
during pregnancy than smaller BMI women -

nursing
MATERNAL ILLICIT DRUG USE

Obviously , the use of illicit drugs leg heroin &

cocaine) during pregnancy pose a significant
danger to the fetus -

MATERNAL ALCOHOL USE

Alcohol use during pregnancy
can lead to

' '

Fetal Alcohol Syndrome
' '

,

or

' '

FAS
' '

,

that

-

detriments an offspring
's development throughout

their life .

Eg
- FAS can cause a microcephaly (small head )

and heart defects;
- then

, during childhood , it can cause hyperactivity
and slowed mental and motor development ; and

' in adulthood
,
it can lead to increased chances

of depression , suicide and criminal behaviour .

'

Despite alcohol 's danger to pregnancy . especially since

it is commonly used
, many cultures still drink alcohol

during pregnancy with no significant rises in the

cases of FAS .

MATERNAL TOBACCO USE

! Additionally , smoking during pregnancy can also

cause problems with the fetus, including

① Increased risk of miscarriage 's

- since tobacco reduces the flow of oxygen

and nutrients to the fetus
② Increased risk of pry:

- ie fetus born before full term

③ Increased risk of stillbirth : and
-

- ie fetus born deceased

④ Increased risk of
' '

Sudden Infant Death syndrome
' '

( SIDS ) .
- baby is perfectly healthy when put to bed

,

but dies overnight from mostly unidentifiable
causes



TERATOGENS PREGNANCY SICKNESS
'

'

s

,

"

Teratogens
' '

are a class of chemical agents present
"

Pregnancy sickness
' '

involves food aversions
, especially to

in food that can cause cancer ( ie
' '

carcinogenic
' '

) foods high in teratogens , that include symptoms
such as

nausea and vomiting , which arises during the
and can cause mutations Cie

' '

mutagenic
' '

)
.

developmental critical period of the embryo'

Teratogens are harmless to fully developed individuals,
Cie beginning of the embryonic stage - ~ week 14) .

but are extremely harmful to embryos undergoing
Evidence that pregnancy sickness is an evolved defense

rapid cell division .

against the mutagenic qualities of teratogens :
Note that consuming foods high in teratogens can

① Pregnancy sickness is more severe in cultures with
lead to miscarriage .

Why? . teratogens are mutagenic
which could lead to high meat consumption ;
-

defects being passed to many daughter cells . this implies women with diets with more teratogens

- especially harmful during the embryonic stage experience more pregnancy
sickness .

② Women who experience less pregnancy sickness are

!
Also note that different foods contain

varying concentrations more likely to miscarriage and more likely to deliver
4

of teratogens . children with significant birth defects ; and

Fruits and Grains Vegetables coffee & Animal
- this implies women who lack food aversions end

Products up consuming more foods with harmful teratogens .
-

low teratogen high teratogen ③ women who want to induce a miscarriage purposelycount count
consume foods with high teratogen levels

, despite the*
note that bw and bruswuts typically -

strong vomiting and nausea they produce .contain higher levels of teratogens than other

vegetables .

Moreover
, different organs

have varying
' '

critical development periods
"

,

which outline how susceptible the
organ (feature

is to teratogens

at that point of time in the pregnancy .

- note that our nervous system
takes longer to develop because

of our large brains

( ie
' '

encephalisation
"

)
.



ATTACHMENT ( 813)
"
' ' '

Attachment
' '

describes the emotional bond an infant ATTACHMENT STYLES
has with their caretaker, which is usually their

THE STRANGE SITUATION - AINSWORTH
mother .

The
"

strange situation
"

was an experiment by
IMPRINTING - LORENZ

Mary Ainsworth to describe the different attachment
''

Imprinting
"

describes the phenomenon where a

styles in infants .

juvenile looks for and follows the first large moving

object it encounters .
'

Methodology :

① Mother and infant are introduced to an
-

eg baby geese follow an adult
goose after they

experimental room -

hatch

- imprinting is an evolved behaviour . ② Then
,
the mother and infant are alone ; the

< this has a

' ' critical period
"

; ie the imprinting can mother is idle whilst the infant explores .

only occur for a set period of time leg ③ Next , a stranger enters
, converses with the parent '

imprinting does not work on adult geese) and then approaches the infant .
'

Also
,

note that imprinting is
' '

stimulus independent
"

④ The parent then leaves the room .

-

i

ie the organism is biologically prepared to detect and ⑤ The stranger 's behaviour is now directed towards

respond to a particular class of stimuli
, not one

the infant ( the
' '

first sepon episode
" ) '

specific stimulus .

⑥ Next
, the parent enters

, greets and comforts the

eg baby geese cannot differentiate between an ethologist
infant, then leaves again ( the

' '

first reunion episode
" )

.

( human ) and a mother goose which are both

⑦ The infant is now left alone in the room
'ts.

ATTACHMENT AS AN EVOLVED ADAPTATION
( the

"

second separation episode
"

) .

⑧ The stranger now enters the room .

- BOWLBY
-

'

'

Bowlby postulated that
"

attachment
"

is an evolved ⑨ Finally , the parent enters
, greets and picks up

the

characteristic of humans that increased the likelihood
infant, and the stranger leaves ( the

' '

second reunion

of surviving infancy - episode
" ) .

- human newborns are helpless and extremely vulnerable "

Ainsworth classified the attachment styles based on the
- since they cannot feed, clean or defend themselves

behaviour of the infant during each of these
- so

, they need constant care and protection -
scenarios .

SEPARATION ANXIETY
SECURE ATTACHMENT

"
s

' '

separation anxiety
"

is an anxiety response in infants that
I

! ' '

secure attachment
"

describes the pattern of behaviour

arises when the infant is separated from the caretaker
,

where the infant protests when the mother leaves
,

which motivates the infant to protest by crying .

Catchy when the mother returns
,
and expires

- evolved response confidently when the mother is present .
- since the infant feels safe when the caretaker is close

- the
"

expected
' '

behaviour according to the theory
by , but vulnerable when the caretaker is too far away / of attachment
absent

-

this suggests a healthy and stable emotional bond
-

crying is effective since it motivates the caretaker to -

between mother and child -

return
,

and when the caretaker returns
,
the infant should

no longer feel threatened and thus should stop crying .
ANXIOUS/ AMBIVALENT ATTACHMENT
"
" "

Anxious ( ambivalent attachment
' '

describes the pattern of
Note that although both imprinting and attachment are

behaviour where the infant explores anxiously
-

when mom

stimulus independent attachment happens over time
-

' is present , protests when mom leaves
,

but is difficult
whereas imprinting usually occurs quickly -

to console
-

after she returns .

Why ? - infants do not have the mental and physical
- indicates presence of anxiety in the relationship

capacity to recognise their mother / caretaker
AVOIDANT ATTACHMENT

-

they come to recognise said caretakers from
' "

-

"

Avoidant attachment
' '

describes the pattern of behaviour

experience .

- where the infant explores comfortably when mom is

' because of this
,

newborns show little to no
-

- present , but fails to protest- when mom leaves and

preference for one caretaker over another
,
since

- is reluctant to
greet her
-

when mom returns .

they have yet to form an attachment .

-

around 6-8 months of age , the infant starts to DISORGANISED ATTACHMENT

build a connection with their primary caretaker,
! "

Disorganised attachment
' '

describes the pattern of

which is usually their mother ( but not necessarily so
,

behaviour where the infant oscillates toward

and away from their caretaker when feelingsince attachment is stimulus independent ! ) vulnerable
.

'

Newborns also do riot display
' '

stranger anxiety
"

,
a -

implies infant is fearful of their caretaker

fear response to new or unfamiliar people - '

so they want to seek comfort and avoid the

- this is adaptive , since infants are still getting to

danger posed by the caretaker

know the other people in the social group
i

may be caused by an abusi

-

so the infant can start to build an attachment

with them

'

unique amongst humans ; most mammalian mothers guard
their young during the earliest days of life

L )

insecure"/
not secure

attachmentI
ve caretaker

,
or

if the caretaker exhibits some characteristic the

child is fearful of leg loud voice)
*
note : although disorganised attachment was not originally
classified by Ainsworth

,
later researchers have categorised

it from later studies .



DEVELOPING AN ATTACHMENT STYLE (8C )
"
s

,
Note that a more secure form of attachment

is more likely when the mother is more

sensitive and attentive .

Why?
- infant is reassured the mum cares and is

in a position to act when the infant is

in danger .
'

eg marital satisfaction (since this influences
the

mother's attentiveness )

Moreover, a temperamentally difficult baby most

likely increases the chance a non-secure form

of attachment will occur .

-

' '

temperamentally difficult
' '

: eg the infant is glum,

sleeps teats irregularly ,
is generally irritable

'

for temperamentally difficult babies , mother will struggle

to stay attentive
,

so may
take time away from their

infants to restlrecharge
- if frequent enough , these breaks can increase the likelihood

of non- secure forms of attachment

Note that different child-rearing practices in different cultures

can also contribute to different attachment styles .

eg

- compared to US mothers
, German mothers are generally

less affectionate with their babies .

- Japanese mothers are overly affectionate and are seldom

separated from their infants .
'

Israeli kibbutz infants only interact with their parents
6- 8 hours / day ; the rest of the time , a

' 'miscellaneous
' '

caretaker supervises the children -

ADULT ATTACHMENT - BARTHOLOMEW
'

Bartholomew categorised adult relationships by placing
emotional attachments along two fully crossed dimensions :

① Orientation to the self ( positive ) negative ) ; and

ie
' '

am I worthy of love and support ?
' '

② Orientation towards others cposih.ve/negative ) .
ie

' '

are others trustworthy and available ?
' '

"

Note that this is an oversimplification- i human

relationships are more complex than four attachment

styles .

FEARFULSECURE
"
s

' '

Fearful individuals
"

have both a negative
orientation towards

"
-

"

securely attached
"

individuals have positive orientation

the self and a negative orientation towards others . These

of the self and positive orientation of others :
individuals tend to

these individuals tend to
also worry

others will rebuff
① Feel unworthy of love but

① See themselves as loveable and others as accepting them;

them ; and
② Experience

a high level of intimacy with others ; and

② Frequently avoid close relationships .
③ Feel confident in themselves .

Why?
- to avoid rejection .PREOCCUPIED

"
:

' '

preoccupied
' ' individuals have a negative

orientation to the self

but a positive orientation towards others ; these individuals

tend to

① see themselves unworthy of love and support 's and

② idealise relationships with others .

DISMISSING
''

Dismissing
individuals

"

have positive orientation to the

self but negative orientation towards others . These individuals

tend to

① Feel worthy of love but tend to avoid intimacy

towards others ; and

why?
- they feel the other individuals cannot be

trusted
- to avoid disappointment

② Prefer to maintain their independence .
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