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Figure 3.1 Habituation

(a) The acoustic startle response
in rats declines with repeated
presentation of a loud auditory stimulus. (b) The time infants
spend looking at a visual stimulus
declines with repeated presentation of the stimulus.
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What is the skin conductance response?
The skin conductance response, also known as the electrodermal response (and in older terminology
as "galvanic skin response"), is the phenomenon that the skin momentarily becomes a better
conductor of electricity when either external or internal stimuli occur that are physiologically
arousing. Arousal is a broad term referring to overall activation, and is widely considered to be one of
the two main dimensions of an emotional response. Measuring arousal is therefore not the same as
measuring emotion, but is an important component of it. Arousal has been found to be a strong
predictor of attention and memory.
http://www.media.mit.edu/galvactivator/faq.html
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(Lang, Davis, & Ohman, 2000)

WHAT ARE THE MECHANISMS FOR
HABITUATION AND SENSITIZATION?
Think about possible ways…
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http://www.sciencedirect.com/science/book/9780125498012

OPPONENT PROCESS THEORY
Opponent-process theory is a psychological
and neurological model that accounts for a
wide range of behaviors, including color vision.
This model was first proposed in 1878 by
Ewald Hering, a German physiologist, and
later expanded by Richard Solomon, a 20thcentury psychologist.
Richard Solomon developed a motivational
theory based on opponent processes.
Basically he states that every process that
has an affective balance, (i.e. is pleasant
or unpleasant), is followed by a secondary,
"opponent process". This opponent
process sets in after the primary process
is quieted. With repeated exposure, the
primary process becomes weaker while
the opponent process is strengthened.

http://www.rhsmpsychology.com/Handouts/emotion_opponent_process.htm

Habituation
Addictive behavior

OPPONENT PROCESS THEORY
What’s opponent? How to explain these?

OPPONENT PROCESS THEORY

Pleasure

Withdrwal

Fear

Pleasure

to familiar events but also how the person perceives and interprets those events,
as described in the following section.

Test Your Knowledge
Maximizing Habituation
In some cases, such as in romantic relationships, it makes sense to try and minimize
habituation. In contrast, if you discover that the shirt you are wearing is itchy, you’d
be better off if you could maximize habituation and avoid sensitization. So what
can you do (aside from changing your shirt)? Try to come up with at least three
strategies that could help you to minimize your scratching. (Answers appear in the
Answers section in the back of the book.)

Perceptual Learning
Habituation and sensitization are forms of learning in which repeated exposure
to stimuli can lead to an increase or decrease in responding to those stimuli. But
repeated exposure doesn’t just change how a human or other animal responds to
stimuli. Sometimes, it can change how those stimuli are perceived. Perceptual
learning is learning in which repeated experiences with a set of stimuli makes
those stimuli easier to distinguish. Let’s consider a couple of examples.
Commercial poultry farmers like to sort male from female chicks as soon after
hatching as possible to save the cost of feeding male chicks (males don’t lay eggs,
and they produce lower-quality meat than females). By the time a chick is 5 or

What’s the latent learning?
Latent learning is a form of learning that is not
immediately expressed in an overt response; it occurs
without any obvious reinforcement of the behavior or
associations that are learned.

Non-declarative memory
(implicit)
Priming
Nonassociative learning:
Sensitization
& Habituation

Associative learning:
Classical
& Operant conditioning

Procedural memory
Skill
& Habit

PERCEPTUAL LEARNING

PERCEPTUAL LEARNING
EXAMPLES AROUND

Really??
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PERCEPTUAL LEARNING
EXAMPLES AROUND
Sort male from female chicks

What’s the most important?

PERCEPTUAL LEARNING
EXAMPLES AROUND
What’s the most important?

Perceptual learning is learning in which
repeated experiences with a set of stimuli
makes those stimuli easier to distinguish.
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HABITUATION, SENSITIZATION, AND FAMILIARIZATION

Although you might not personally be an expert at distinguishing chicken genitals or rashes, you probably have
become a connoisseur in other areas. Perhaps you can easily distinguish Coke from Pepsi or McDonald’s french fries
from those of any other fast-food restaurant. Maybe for
you, the sound of a Fender electric guitar is very different
Learning Module HABITUATION, SENSITIZATION, AND FAMILIARIZATION
from the sound of a Gibson. Whatever your specialty, you
likely developed your capacities to detect subtle differences
Although
you might
not personally
through repeated exposures
to those
stimuli.
This is be
thean expert at distinguishing chicken genitals or rashes, you probably have
essence of perceptual learning.
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from those of any other fast-food restaurant. Maybe for
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Whatever
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likely
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skill learning is discussed more extensively in Chapter 8).
through repeated exposures to those stimuli. This is the
Sometimes, however, perceptual learning does happen
essence of perceptual learning.

WHAT’S DIFFERENCE DURING LEARNING?
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MERE EXPOSURE LEARNING
The perceptual learning in such experiments happens
without explicit training, it is sometimes called mere
exposure learning.

BEHAVIORAL PROCESSES
BEHAVIORAL PROCESSES

Dissimilar scribbles

Dissimilar scribbles

Similar scribbles
Similar scribbles
Target scribble Target scribble

similar but novel stimuli (J. J. Gibson & Gibson, 1955). This is an example of
perceptual learning through mere exposure to scribbles.
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DISCRIMINATION TRAINING
Training an individual to respond differently to different stimuli is often referred to as discrimination training.
It is not latent because the improvements in acuity
are behaviorally evident and are noticed as part of
the learning process.

DISCRIMINATION TRAINING
Training an individual to respond differently to different stimuli is often referred to as discrimination training.
It is not latent because the improvements in acuity
are behaviorally evident and are noticed as part of
the learning process.
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Racial Bias

P

eople typically judge the faces of
people from another racial group to
be more similar to one another than
are the faces of unfamiliar people from their
own race (Malpass & Kravitz, 1969). This
bias is called the “other-race effect.” Current
psychological theories suggest that the
other-race effect results from a person’s having more experience with faces from certain
racial groups than from others. Consistent
with this idea, non-Caucasian children who
are adopted by Caucasian families show better discrimination of Caucasian faces than
of faces from members of their own racial
group (Meissner & Brigham, 2001).
You may like to think that you treat all
strangers equally, without taking appearance or speech patterns into account.
But laboratory experiments suggest that
this is unlikely. Despite people’s stated
ideals, they also often show racial biases
in situations other than the distinguishing of faces. For example, people often

show evidence of unconscious negative
associations when answering questions
about racial groups other than their own
(Greenwald, McGhee, & Schwartz, 1998).
These biases are not predictable from
their self-reports. You can try some of
these unconscious racial bias experiments
yourself online at https://implicit.harvard.
edu/implicit/ if you are curious to see
how you fare. Recent research suggests
that people’s insensitivity to facial differences among members of other races can
actually contribute to unconscious racial
biases (Lebrecht, Pierce, Tarr, & Tanaka,
2009). The explanation offered for this is
that the less able a person is to reliably
differentiate individuals of a certain racial
classification, the more likely it is that they
will unconsciously apply generic racial
stereotypes to all individuals of that group.
If the ability to distinguish faces is a
consequence of the frequency with which
different types of faces are encountered,

then the other-race effect is essentially a
side effect of visual perceptual learning.
In that case, you might expect that if you
trained an individual to distinguish faces
of racial groups they are not familiar with,
you might be able to reduce that person’s
other-race effect. Furthermore, if the otherrace effect contributes to unconscious
racial biases, such training might reduce
those biases, as well. This prediction
has recently been confirmed in laboratory
experiments. Caucasian participants who
were extensively trained to distinguish
between faces of African American individuals showed both a reduction in the
other-race effect and a reduction in unconscious racial biases (Lebrecht et al., 2009).
Apparently, learning to recognize individuals of other racial groups can reduce
overgeneralization of racial stereotypes,
even when that learning involves no social
interactions that might counteract the
stereotypes.

MODELS OF PERCEPTUAL LEARNING
How do we imagine the process of perceptual learning?

MODELS OF PERCEPTUAL LEARNING
• Habituation
• Sensitization
• Perceptual learning

• => Similar (or identical) learning system could be involved in these.

MODELS OF PERCEPTUAL LEARNING

Which rat is better to discriminate?
What kind of learning?

The effect of prolonged exposure to visually presented patterns on learning to discriminate them.
Gibson, Eleanor J.; Walk, Richard D.
Journal of Comparative and Physiological Psychology, Vol 49(3), Jun 1956, 239-242.
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Then, how to more easily discriminate?

The effect of prolonged exposure to visually presented patterns on learning to discriminate them.
Gibson, Eleanor J.; Walk, Richard D.
Journal of Comparative and Physiological Psychology, Vol 49(3), Jun 1956, 239-242.

MODELS OF PERCEPTUAL LEARNING

Shared features
& Non-shared features
Habituation
& Sensitization
Then, how to more easily discriminate?

The effect of prolonged exposure to visually presented patterns on learning to discriminate them.
Gibson, Eleanor J.; Walk, Richard D.
Journal of Comparative and Physiological Psychology, Vol 49(3), Jun 1956, 239-242.

MODELS OF PERCEPTUAL LEARNING

Shared features
& Non-shared features

1. What’s the shared feature?

The effect of prolonged exposure to visually presented patterns on learning to discriminate them.
Gibson, Eleanor J.; Walk, Richard D.
Journal of Comparative and Physiological Psychology, Vol 49(3), Jun 1956, 239-242.

MODELS OF PERCEPTUAL LEARNING

Shared features
& Non-shared features

1. What’s the shared feature?

So, whichever you saw, you can see the shared feature.
=> More repeatedly you see the shared feature than non-shared ones

The effect of prolonged exposure to visually presented patterns on learning to discriminate them.
Gibson, Eleanor J.; Walk, Richard D.
Journal of Comparative and Physiological Psychology, Vol 49(3), Jun 1956, 239-242.

MODELS OF PERCEPTUAL LEARNING

Shared features
& Non-shared features

1. What’s the shared feature?

So, whichever you saw, you can see the shared feature.
=> More repeatedly you see the shared feature than non-shared ones
If the shared features were repeatedly experienced twice as often,
how about the habituation?
The effect of prolonged exposure to visually presented patterns on learning to discriminate them.
Gibson, Eleanor J.; Walk, Richard D.
Journal of Comparative and Physiological Psychology, Vol 49(3), Jun 1956, 239-242.

COMPARATIVE MODEL
• Each presentation of a stimulus results in a pattern of neural activity in the brain.
• Each time the brain detects a stimulus, it forms a representation of that stimulus and
compares that representation with memories of previously experienced stimuli.

COMPARATIVE MODEL
• Each presentation of a stimulus results in a pattern of neural activity in the brain.
• Each time the brain detects a stimulus, it forms a representation of that stimulus and
compares that representation with memories of previously experienced stimuli.

No match => response is triggered (orienting response)
Partial match => the existing representation is modified.
Good match => the orienting response is suppressed.

DIFFERENTIATION THEORY
• Gibson's (1969) theoretical position, a perceptual differentiation theory, is that perceptual
learning is learning to extract information out of the sensory data of the environment. The
environment is seen as supplying an abundance of information.
• Brain is limited in how much information it can collect in a single exposure to a novel stimulus.
• Repeated exposures give the brain the opportunity to collect more information about a stimulus.
• Similar to comparator models of habituation
• But, no provide any account of habituation

4 MODELS
• Dual process theory
• Shared/non-shared feature perception model
• Comparator model
• Differentiation theory

4 MODELS
• Dual process theory
• Shared/non-shared feature perception model
• Comparator model
• Differentiation theory

Which models fit well to short-term and long-term
habituation and sensitization effects?

PRIMING
Brain knows what you experienced before even you cannot remember…

PRIMING
Priming is an implicit memory effect in which exposure to one stimulus (i.e., perceptual pattern)
influences the response to another stimulus.

Prior exposure can affect a person’s
behavior and perception even if the person
is not conscious of the previous exposure
or its effect or both.
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Blue jays – finding
moth
experiment
a person is given a list of word stems (MOT__, SUP__, and such) and asked to
blue
jays to look at pictures on a screen (Figure 3.8a) and
fill in the blank with the first word that comes to mind. People generally fill in

PRIMING

Alan B. Bond

Alan B. Bond

the blanks to form common English words (MOTEL or MOTOR, SUPPOSE
or SUPPER). But if the people were previously exposed to a list of words containing those stems (MOTH, SUPREME, and so on), then they are much more
likely to fill in the blanks to form words that were present in that list, even if they
don’t consciously remember having previously seen the words on the list (Graf,
High contrast
Squire, & Mandler, 1984). When they complete the word stem with a previously
experienced word, they do not recognize the word as one they recently saw, and
yet the prior experience clearly affects their word choice. Such effects are consistent with the findings from sexual habituation studies described previously in
“Learning and Memory in Everyday Life” on page 80 that prior exposure can
affect a person’s behavior and perception even if the person is not conscious of
Low contrast the previous exposure or its effects or both.
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IN THE NEXT CLASS…
• Cellular mechanisms of Sensitization, Habituation and Priming!
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Habituation, Response to Novelty, and Dishabituation in
Human Infants: Tests of a Dual-Process Theory of
Visual Attention
PETER S. KAPLAN

AND JOHN

S. WERNER

Two experiments
were conducted
to test a dual-process
theory
of infants‘
performance
on visual habituation-dishabituation
tasks. The findings demonstrate
that (a) infant habituation
functions are often nonmonotonic.
with fixation increasing
before the eventual
response
waning:
(b) this initial increment
in responding
is
related to stimulus “complexity”;
tc) response to novelty is enhanced by increasing
the “complexity”
of the novelty-test
stimulus;
and (d) dishabituation,
followed
by decay, occurs for familiarized
patterns
when retested after the introduction
of a “complex”
stimulus.
but not after introduction
of a “simple”
stimulus.
Following
P. Groves
and R. Thompson
(1970. Psychdo~icul
Revirrv.
77, 419450) we propose that infant visual attention
to repeated presentations
of a stimulus
involves
two processes,
habituation
and sensitization.
‘c 1984 .4cademx Prerr, Inc.

